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BBeaenue

Korga Banbaemap, Jlyuc u s Hauanu paspaboTky Lua B 1993 roay, Mbl ¢ TpygoM Moriau cebe
Tpe/iCTaBUTh, UTO Lua cMO’KeT Tak pacnpo CTpaHUThCs. HauaBIIWCh Kak JOMalllHUM SI3bIK [1/151 1 BYyX
cnelfu(UUHBIX MPOEKTOB, ceiiuac Lua MIMPOKO UCMOJb3yeTcs BO BCex 00J1acTsiX, KOTOpble MOTYT
MOJIyUUTh BBIMTPBILI OT PO CTOr0, PACIIUPSIEMOT 0, IEPEHO CUMOT0 U 3¢()EeKTUBHOTO CKPUIITOBOTO
s13bIKa, TAKUX KaK BCTPOEHHbIE CUCTeMbl, MOOU/IbHbIE YCTPOUCTBA U, KOHEUHO, UTPBI.

C camoro Havana Mbl pa3pabarbiBanmu Lua /st MHTerpaiyuy C MpOrpaMMHBIM 00ecredyeHueM,
HanucaHHbiM Ha C/C++ U Jgpyrux OOILeNpUHATHIX s3blKaX. JTa WHTerpaiusi jJaeT MHOTO
npeuMyl1ecTB. Lua — 3T0 KpouieuHblii U PO CTOM A3bIK, YaCTUYHO K3-3a TOTO, UTO OH He MbITAeTCs
npe3oiitu C B TOM, B uUeM OH YyXe XOpOIll, Harpumep: Bbicoyaiiiiiee OBICTPO/elCTBUE,
HU3KOYDPOBHEBbIe Orepaliyd U B3aUMO/|elCTBHe CO CTOPOHHUM IMPOTpPaMMHBIM oOecrnieueHueM. [1s
3TUX 3ajau Lua nosaraercs Ha C. Lua npesaraetr Kak pa3 To, A/ yero C He0CTaTOuHO XOPOLI:
BbICOKasi CTeleHb HE3aBUCMMOCTU OT araparHOro obecrieueHus, JUHaMUueCKUe CTPYKTYDBI,
OTCYTCTBUe W30LITOYHOCTU U JIETKOCTh TeCTUPOBaHUsA W OTaAaAku. s 3tux uenedt Lua
pacroJiaraetT 0e30MacHbIM OKDY)XeHHEM, aBTOMaruyeCKWM YTpaB/ieHWeM MaMsITbi0 U XOPOIIUMU
cpefcTBaMu st pab0Thl CO CTPOKaMHU U [PYTMMU BUJaMU JlaHHBIX C JMHAMUYeCKU U3MeHsieMbIM
pasmMepoM.

Yacts cusbl Lua uzer ot ero 6ubamoTek, v 3T0 He ciydyaiiHo. B KOHIle KOHII0B, OTHOM U3 CaMbIX
CUbHBIX CTOPOH Lua siBasieTcst ero paciimpsieMoCTh. MHOTUe KauecTBa si3blka BHOCST B 3TO CBOM
BKMaA. [JIuHamudeckasi Tumnu3auus oOecrmeyuBaeT  BBICOKYKHO  CTeleHb  MOJUMOp@U3Ma.
ABTOMaruueckoe YyrpaBjeHUe MaMATbIO YMPOILaeT CO3[aHue WHTep(encoB, MOCKOJbKY HeT
HeoOXOJMMOCTU pelllaTb, KTO OTBeuaeT 3a BbijefeHHWe U O0CBOOOXAeHUWe TaMsaTH, WU Kak
obpabarbiBaTh ee TieperosHeHue. @OYHKIMM BBICIIEr0 TOpsSiiKAa YW aHOHUMHbIe (QYHKLIUU
obecrneunBarOT BLICOKYIO CTeleHb MapaMeTpu3aliui, Jenast GyHKIuu 6oJiee yHUBepCalbHbIMHU.

Lua siBjisseTCsl He TOJIbKO pacIIMpsieMbIM, HO U C853yIOWUM 53blkoM. Lua Tof 1ep>XuBaeT MoJ X0/
Ayt pa3paboTKU TIporpaMMHOTO oOecrmedyeHUsi Ha OCHOBe KOMIIOHEHTOB, KOTJla MbI CO3[aeM
TIpUJI0O>KeHUe, CBSI3bIBasi BMECTe CyIlleCTBYIOI[Me BbICOKOYPOBHEBbIE KOMITIOHEHTbI. OTU KOMITIOHEHTbI
MULIYTCS HA KOMIWIUPYEMOM $I3bIKe CO CTaTudyeckod Tunusanued, Takom kak C wmm C++; Lua
SIB/ISIETCS «KJIeeM», KOTOPbIA Mbl HCII0JIb3yeM [1Ji1 KOMIIOHOBKU U COeJUHEHHUS 3TUX KOMIIOHEHTOB.
O6bIYHO, KOMIMOHEHTbl (WId OOBEKTHI) TMpeJCTaB/AsIOT 0o0jiee KOHKPeTHbie HH3KOYDOBHEBBIE
CYLHOCTH (Takue Kak BUJKETbl U CTPYKTYPhI [laHHbIX), KOTOPbIE TOYTH HE MEHSIIOTCS BO BpeMsi
pa3pabOTKK TIpOTPaMMbl, U KOTOpbIe PacXOAyIOT OOJIbIIYI0 YacTb MPOLIECCOPHOTO BpeMeHU
UTOTOBOM MporpaMmbl. Lua mnpujaeT oKOHUarenbHYI (OpPMYy TPUIOXKEHUIO, KOTOpasi, BEpPOSTHO,
OyaeT HeoJHOKPAaTHO U3MEHSThCS BO BpeMsl >KU3HEHHOTO IMKJa JaHHOW rnporpammbl. OfiHaKo, B
OTJ/IMUME OT [APYTrux CBS3YIOIIMX TEeXHOJIOTWM, Lua mpu 3TOM SIB/SIETCS MOJIHOLEHHBIM SI3bIKOM
nporpamMmMupoBaHus. [lo3ToMy MbI MOXKeM WCHOJb30BarTb Lua He TOJBKO [/ CBS3bIBaHUS
KOMIIOHEHTOB, HO W [JJIsl UX ajjanTalyd U HaCTPOWKH, a TakxKe [/l CO3[aHUsl MOJIHOCThH HOBBIX
KOMIIOHEHTOB.

Pa3symeeTtcsi, Lua — He eJJUHCTBEHHbIM CKPUINTOBBIM 513bIK. Cyll[e CTBYIOT i pyrue si3bIKU, KOTOpble
Bbl MOXKeTe UCIO0J/b30BaTh MPUMEPHO A1Jisi TeX e leseii. Tem He MeHee, Lua nipesocTaBsiseT Habop
BO3MO>KHO CTel, KOTODble IeJIal0T ero Jy4yllidM BbIOOpPOM /i1 MHOTUX BalllUX 33/lady, U KOTOPbIe
MpUZal0T eMy CBOM YHUKa/IbHbIN TTPO(U/Ib:

L PacwupﬂeMocmb. PaCHII/IpHEMO cTh Lua HaCTO/ILKO 3HAUUTE/IbHA, UTO MHOTHUeE pPaCCMaTpPUBAIOT



Lua He Kak s3bIK, a Kak Habop /17151 110 CTPOeHUs Mpe/iMeTHO-0pUeHTUPOBaHHBIX SI3bIKOB
(domain-specific language — DSL). MbI c camoro Hauasa pa3pabarbsiBaiu Lua Tak, uTo0Obl OH
OB pacIIMpsieMbIM Kak uepe3 Koz Lua, Tak u uepe3 Koz C. B KauecTBe si0Ka3aTe/ibCTBa 3TOH
KoHLeniuu Lua peanu3yeT 60/bIIyI0 YacTb CBOeM 6a30Bo# hyHKIIMOHAIBLHO CTH Uepe3
BHelliHUe OubiroTeku. Obecneuntsb B3auMoseiictBue Lua ¢ C/C++ felCTBUTeMBHO MPOCTO, U
Lua 6b171 yCITellIHO UHTerpUupoOBaH CO MHOTHMU [l PYTUMHU sI3bIKaMH, TaKUMU Kak Fortran, Java,
Smalltalk, Ada, C#, u gaxke co CKpUIITOBBIMU si3bIKaMU, TakuMU Kak Perl u Python.

e [Ipocmoma. LLua — 3T0 NPOCTOU U MaJIeHbKUM S3bIK. Y HErO MaJI0 KOHLIEMIUU (3aT0 OHU
3¢ deKTUBHBIE). ITa MPoCTOTa 0b/eryaet ulyueHue Lua ¥ TOMOTaeT COXpaHAThL €ro pamMep
He6o/bIuM. [To/iHbIN AUCTpUOYTUB (MCXOZ HBIN KO/, PYKOBO/ CTBO, OMHApHBIe dhali/ibl 115
HEKOTOPbIX I/IaT(POPM) CIIOKOMHO pa3MelilaeTcsi HA OAHOM (QJIOTITIU-/ UCKe.

* OppexkmugHocmb. Lua obmamaer Becbma 3pekTUBHOM peanu3sairyeii. He3aBrucruMbie TeCThbI
MOKa3bIBAIOT, UTO Lua SIB/ISE€TCS OJlHUM M3 CaMbIX OBICTPBIX CPeIU CKPUIITOBBIX SI3bIKOB.

e [leperHocumocmb. Korjia Mbl TOBOPUM O TIepeHO CUMO CTH, TO MUMeeM B BUJY 3aryck Lua Ha Bcex
nardopMax, 0 KOTOPBIX Bbl TOJIBKO C/bllianu: Bce Bepcuu Unix u Windows, PlayStation, Xbox,
Mac OS X u i0S, Android, Kindle Fire, NOOK, Haiku, QUALCOMM Brew, melindpetimbl IBM,
RISC OS, Symbian OS, npoueccopsl Rabbit, Raspberry Pi, Arduino u MHOTHe fpyrue.
VcxomHbIN KO, /i KaXK[ 0M U3 3TUX T/IaT(GOopM MpakTHUUyeCKH Ol MHAKOB. Lua He UCI0/ib3yeT
YCIOBHYIO KOMIMUJISILIAIO /151 ajariTaliii CBOero Ko/a Mo/ pa3iunyHble MallliHbl; BME@CTO 3TOTO
oH nipuziep>kuBaetcsi cranaapTHoro ANSI (ISO) C. Takum o6pa3oM, BaM 00BIYHO He HY)KHO
aZlariTUpOBaTh ero Mo/ HOBYIO cpe/ly: ec/iv y Bac ecTb kKomnuaaTop ANSI C, To Bam Bcero
JIUIITL HY>KHO CKOMITUIMPOBaTh Lua 6e3 Kakux-11u00 Ipe/BapyUTeTbHbIX HAaCTPOEK.

Ayautopus

[Tonb3oBarenu Lua 0OBIYHO OTHOCSATCS K OJHOW M3 TPeX IIMPOKUX TPYIII: Te, KTO HCIOJ/Ib3yIOT
Lua, y>ke BCTPOEHHbIV B MPUJIO’KEHUE, Te, KTO UCMO/b3YI0T LLua aBTOHOMHO, U Te, KTO UCIOJ/b3YIOT
Lua u C BMmecTe.

MHorue ucrnonb3yloT Lua, BCTpOeHHbIM B KaKyl-IMO0 MPUKIaZHYIO TPOTPaMMy, HarpuMep,
Adobe Lightroom, Nmap unu World of Warcraft. 3tu npunoxenus ucrnonb3ytoT Lua-C API gas
perucTpaiuu HOBBIX (YHKI[UM, CO30aHUsI HOBBIX THUIIOB W U3MeHeHHUs TOBeJleHHUs] HeKOTOpPbIX
omepal[uii si3bika, KoHpurypupys Lua moz cBoro creruduueckyro o6acth. YacTo mosb30Bareu
TaKUX TPUJIOXKEHUM Jla)ke He 3HAKT, uTO Lua sBJisgeTCs He3aBUCUMBIM SI3bIKOM, aflaliTUPOBaHHBIM
1oz, JaHHyr o6siacts. Hampumep, MHOTHe pa3pabOTUMKH TJIarMHOB A/ Lightroom He 3HamOT 0
A PYTUX CIocobax MCI0/Ib30BaHMS 3TOTO SI3bIKa; MM0JIb30Bare i Nmap, Kak IpaBuIo, paccMaTpruBaroOT
Lua kak s3pik Nmap Scripting Engine; urpoku B World of Warcraft moryr cuurars Lua si3bikoM
VCKJIFOUUTENIBHO /151 laHHOU UTPHI.

Lua Take TIO/ie3eH KaK CaMOCTOSITe/NbHBINM $3bIK, HE TOJILKO [/ 00paboTKM TeKcTa M
O HOPa30BbIX Ma/IeHbKUX TMPOrpaMM, HO TakXe W [Jii Pa3/IMUHbIX TPOEKTOB OT CpeJHero 7m0
bonbiioro pasmepa. [Ipu JaHHOM TpUMeHEHHWU OCHOBHYIO (yHKIMOHA/JbHOCThL Lua mamT ero
oubmoteku. CraHjapTHble OUOMMOTEKH, HarpuMmep, TMpefJaraloT 0a30Boe COMOCTaBJ/ieHUEe C
o0OpasioM u Apyrue GyHKIUU /151 paboThl CO CTPOKAMH. YAyullleHue TI0 /1 epXKKU CBOMX OMOIMOTeK
y Lua mpuBeno K ObICTPOMY yBe/JMUEHHIO KOJMUECTBa BHeITHWX makeToB. Lua Rocks, cucrema
BHEZIDeHUs] U yIIpaB/ieHUs MoAynasamMu s Lua, Ha JaHHbIA MOMEHT HacuuTbiBaeT 6osee 150
TaKeTOoB.

HakowHell, eCTb ITPOTPAMMUCTBI, KOTOpPble pab0OTalOT Ha APyrodl CTOPOHE CKaMbM, U KOTOpbIe
MUIITYT TIPUIOXKEeHUSs], UcIob3ylomue Lua Kak 6ubmoTeky C. Takue moau 6onbiine nuimyt Ha C,



yeM Ha Lua, XxoTs uM TpebyeTcst Xopoillee MoHUMaHWe Lua g/ co3maHus UHTepdelcoB, KOTOpbIe
Oy yT MpOCTHIMU, TETKUMHU B UCIOJ/Ib30BAHUM U XOPOIIIO0 MHT€rPUPOBAHHBIMU C SI3bIKOM.

ITaHHOUM KHHUT€ eCTh UTO MPe/JI0’KUTh BCEM 3THM JIFOJsaM. IlepBast 4aCTh OXBAaThIBAET CaM SI3bIK,
MOKa3bIBasi, KAK Mbl MOJX€M PACKpBITh BeChb €ro MmoTeHIMan. Mbl (OKyCHPyeMCs Ha pa3IMuHbBIX
KOHCTPYKLIUSIX S3bIKa M MCIOJIb3yeM MHOTIOUHC/IEHHbIE MPUMEphl U YITPA’KHEHMS], UTOObI MM0Ka3aTh,
KaK MX MCIOJ/b30BaTh [/ TMPaKTHUECKUX 3a7ad. HekoTophie I/1laBbl 3TOM YaCTH OXBAThIBAIOT
0a30Bble TIOHSATHS, TaKHWe KaK YIpaBJIOIIHMEe CTPYKTYPbl, B TO BpPEMSI KaK OCTa/lbHbIe TIJIaBbl
OXBaTbIBalOT 00Jiee TIPO/IBUHYTHIE TeMbI, TAKHe KaK UTepaTopPbl U CONTPOTrPaMMBEI.

BTopast yacTh MOJIHOCTBIO TOCBsIjeHa Tab/uIjaM, eJUHCTBEHHOM CTPYKType AaHHBIX B Lua.
[71aBel 3TOH YacTu 0OCY)XZAIOT CTPYKTYPbl JAaHHBIX, UX COXPaHSEMOCTh, MAKeThl U O0OBEKTHO-
OPUEHTHPOBAHHOE MPOTpaMMHUpOBaHue. IMeHHO TaM MbI paCKpO€eM HaCTOSIIYI0 MOII[b SI3bIKa.

TpeThs uacThb Mpe/CTaB/IsIeT CTaHAapTHBIe OMO/IMOTEKH. JTa YaCTh 0COOEHHO IM0JIe3Ha /IS TeX,
KTO HCIO/b3yeT Lua Kak CaMOCTOSTE/NbHBIM SI3bIK, XOTS MHOTHE [pyrue TPHI0XKEHUS TaKkKe
YaCTHUYHO WJ/IM MOJIHOCThIO BK/IIOUAIOT B Ce0s1 cTaHAapTHbIe O0MO/MOTeKU. [JaHHAst YaCTh OTBOJMT
110 O HOM Tr/1aBe /Ji KaXKJ 0l CTaHJapTHOM O0Mb/IMOTeKH: MaTemMarruueckasi 6ubimoTeka, mobuToBas
6ubmoTeka, TabmmuHas OuOIMOTEKa, CTpoKoBas Oub/iMoTeka, OubOMMOTEKa BBO/A-BLIBO/JA,
6ubMoTeKa OMepaliMOHHOM CUCTEeMbI M OTJIajiouHasi 6ubMoTeKa.

HakoHell, 1o cjiefiHsIs 4yacTb KHUTH oxBaTbiBaeT API mexxny Lua u C 1715 Tex, KTO Ucob3yet C,
yTOoOBI OB/IA/eTh MOHON MoIpio Lua. ITogaua Marepuana JaHHOW Y4acTU B CHIy HEOOXOZMMO CTH
BeCcbMa OTJIMYAEeTCs OT BCEH OCTalbHOW KHWMTH. 31ech Mbl Oygem mporpamMMmupoBark Ha C, a He Ha
Lua, Tak UTO HaM TMpHIETCA CMEHUTh amIulya. [{/i1 HEeKOTophiXx umTareneii obcyxaenne C API
MOJKET TIpe/]CTaB/IATh He3HAUMTe/bHbI MHTEpec; A/ APYrUX 3Ta 4aCTh MOXKET OKa3aThCs camoil
Ba)KHOM.

O TpeTbemM H3aHUU

OTa KHUra sB/sgeTcsi OOHOBJEHHOW U pacCIIMPeHHOW Bepchell BTOPOTO U3 aHUS KHUTHU
«Programming in Lua» (Takxe 13BeCTHOU Kak PiL 2). X0Tsd CTPYKTypa KHWUTU TPaKTUUYECKU Ta Ke
camasi, 3TO U3/laHUe BKJItouaeT B ce0si U3psHOe KOJIMueCTBO HOBOTO Marepuara.

Bo-miepBrIX, s 00HOBUI BCco KHUTY A0 Lua 5.2. OcoOyr 3HAaUMMOCThH MpefCTaB/iseT IyiaBa 00
OKPY’KeHUsIX, KoTopast Obljla MpaKTHUuyeCcKy MOJHO CThIO TepernrcaHa. S Takyke repernucan HeCKOJIbKO
MpUMEpPOB, UTOOBI TOKas3aThb TIPpeUMyll[ecTBa OT WCMOJIb30BaHUS HOBBIX BO3MOXKHOCTeH,
npefocTaBaseMbix Lua 5.2. Tem He MmeHee, s yeTKo 0003Hauua oTauuus ot Lua 5.1, mo3TOMYy BBI
MOJKeTe UCI0JIb30BaTb KHUT'Y U [IJIs1 5TOU BepCUM S3bIKa.

Bo-BTOpBIX, UTO 60JIee BaXKHO, 51 A00aBU/T yIIpa)KHEHUsT BO BCe TJIaBbl KHUTU. OTU yIIPaKHEHUS
BapbUPYIOTCS OT TIPO CTHIX BOTIPOCOB O si3bIKe /10 HeOOJIbIINX TTOTHOL[@HHBIX MPOeKTOB. HekoTopbie
IpYMepbl WIIOCTPUPYIOT BaKHbIe acleKThl IporpaMMupoBaHus Ha Lua M Tak ke BaKHbI, Kak
TIpPUMePbI, KOTOPbIe PaCIIUPSIOT Balll HAOOP IM0JIe3HBIX TIPUEMOB.

Kak u B ciyuae C repBbIM U BTOPBIM U3 aHUsIMU «Programming in Lua», Mbl ony6/IMKOBaIu 3T0
TpeThbe W3JaHuWe CcaMoCToATenbHO. HecmoTpsa Ha orpaHvueHHble BO3MOXKHOCTU Pacripo CTpaHeHus,
3TOT TOAX0A 006s1a/jaeT psij oM MPEeUMYIleCTB: Mbl COXPaHsieM TIO/THbIM KOHTPOJIb HaJ] COJleP>KUMbBIM
KHUTU; Mbl COXpaHsieM BCe TIpaBa Ha TMpe/Jio’KeHWe KHUTU B [ Pyrux ¢Gopmax; Mbl CBOOO/ HBI
BbIOMpATh, KOT/la BBITYCTUTH CJiefl yIOlllee U3/laHue; Mbl MOXKeM ObITh YBepeHbI, UTO BBIMTYCK JlaHHOMN
KHUTHY He Oy eT rpeKpalijeH.

Jpyrue pecypcol



CripaBouHuK (reference manual) mo s3bIKy HeoO6XoguM BceM, KTO [ €MCTBUTE/NbHO XOUueT ero
OCBOMThb. JTa KHUIra He 3aMeHsieT CIpaBOYHMK Lua. HampoTuB, OHUM [OMOJIHAKOT ApPyr Apyra.
CripaBOuHMK /il onuckiBaeT Lua. OH He mMoOKa3biBaeT HU TPUMEPOB, HU OOBACHEHUU [1/s1
KOHCTPYKLUUHK s3blKa. C JpPyrol CTOPOHBI, OH MOJIHOCTHI) OIKCHIBAET S3bIK: 3Ta KHWrA OMYyCKaeT
HEKOTOpble peNKO WCI0Jib3yeMble «TeMHble yribl» Lua. bosilee TOro, CrnpaBOYHUK SIBJISIETCS
oduLmanbHbIM JoKyMeHTOM 0 Lua. Tawm, rge sTa KHUra pacXofuTCsl CO CIIPaBOUHUKOM, J0BepsIiTe
CIIpaBOYHUKY. UTOOBI TIOMYUUTH CIIPABOUHUK U JOTOJHUTeNbHYI0 MHMopMaluio o Lua, moceture
Be0-CalT http://www.lua.org.

Bbl Takke Mo)keTe HaWTH ToJie3Hyl0 HHGOpMAI[MI0 Ha cailiTe TioJb30oBarene Lua,
MO/ 1ep)KUBAaeMOM HX COOOII[eCTBOM: http://lua-users.org. Cpeau TMpPOYHMX PpPeCypcoOB OH
npejaraer yuebHoe nocobue (tutorial), cmMCOK CTOPOHHUX MAaKeTOB U JOKyMeHTAal[uu, U apXUB
o¢uLManbHOM pacchlKu no Lua.

OTa KHura onuckiBaeT Lua 5.2, XoTs 6o/bIllasi 4aCcTh ee COJleP>KUMOTO TakKKe rpuMeHnMa K Lua
5.1 u Lua 5.0. Hekotopsie oT/inuus Lua 5.2 oT npeapiaymux Bepcuii Lua 5 ueTko 0603HaueHbI B
TekcTe KHUTU. Ec/iu Bl Ucnosib3yeTe Gojiee HOBYIO BepCHIO (BBIMYILEHHYIO TIOC/ie 3TOW KHUTH),
obparuTech K COOTBETCTBEHHOMY DYKOBO/CTBY IO TOBO/y OTJWUUM MeX[y Bepcusimu. Eciiu BbI
WCIIO/Ih3yeTe BepCUIo CTapiile 5.2, TO MpUIilja rnopa rnojgymarb 06 oOHOBIeHUN.

HekoTtopbie TunorpadgcKkve cor/iaineHus

B paHHOU KHMre 'cTpokosbie nuTepans' 3aK/IHOU€Hbl B JBOMHBIE KaBbIUKMW, a OJMHOUYHbIE
CHAMBO/JIbI, Harip¥Mep 'a', 3aK/IFOUEHbI B OJlUHAPHbIe KaBbIUKU. CTPOKH, KOTOPbIe TIPUMEHSIOTCH KakK
o0pasifbl, TakK)Ke 3aK/I0OUeHbl B OJ[MHApHble KaBbIUKH, Hampumep '[%w_]*'. KHura wucriosnb3syer
MOHOIIUPUHHBIN HIPUQPT KakK JJISI KyckoB Koga, TaK U /i1 uaeHTudpukatopos. [ /151 3ape3epBUPOBAaHHBIX
C/I0B WCMOJIb3YyeTCsl MOMY>KUPHBINM 1IpU(T. KpymnHble KyCKM KoAa IIOKa3aHbl C TIpUMeHeHWeM
CJ/ie1 yIOLero CTUJIS:

-- nporpamma "Hello World"
print ("Hello World") --> Hello Wworld

O06o3HaueHWe --> TOKa3bIBAET pe3y/ibTdl BBIIIOJIHEHHUA OIlepdTOopa WM, H3peaKd, Ppe3y/bTdT
BbIPDdA)XKEHUA:

print(10) --> 10
13+3 --> 16

[TockonbKy paBoiiHOM pgeduc (--) HauMHaeT KomMMeHTapuili B Lua, Bbl MokeTe 6e3 mpobOsem
MPUMEHSTh JlaHHble 0003HaueHWs] B BalllUX MporpaMmax. HakoHel], B KHWUre WCIIOJ/Ib3yeTCs
0003HaueHue <--> /1JIs1 yKa3aHUs Ha TO, YTO YTO-TO SKBUBAJIEHTHO UEMY-TO ZPyTOMY:

this <--> that

(IlpumeuaHue: Tak BBIIVIAAAT TpUMeUYaHUsi OT aBTOpa KHUTH.) (A TakK BBIIVISAST NMpUMeYaHHus OT
riepeBO/] YMKa.)

3anyck nmpuMepoB

Bam noHazmobutcs uHTepnperarop Lua /s 3amycka MpuUMepoB U3 3TOW KHUTU. B uzjeane Bam
c/ieyeT WCIoJb3oBarh Lua 5.2, HO GOJIBLIMHCTBO MPUMeEpPOB 0e3 Kakux-iubo u3MeHeHuit Oyzer
paboTars 1 Ha Lua 5.1.


http://www.lua.org
http://lua-users.org

Caut Lua (http://www.lua.org) XpaHUT HUCXOAHBIA KOJ 3TOT0 WMHTepnperaropa. Ecim y Bac
ecTb KoMnuaaTop C M 3HaHWe TOTO0, KaK CKOMIUIMpOBarhk Koz C Ha BalleM KOMIbIOTepe, TO BaM
CTOUT TIOTIPOOOBATh YyCTAaHOBUTH Lua 13 ero UCX0HOTO KOZla; 3TO JleldcTBUTeNbHO ferko. Calit Lua
Binaries (rioumure luabinaries) TipejjaraeT 3apaHee CKOMIIW/IMPOBaHHble WHTEPHpPeTaropbl [ /s
Oo/bIIMHCTBA 0CHOBHBIX muiardopM. Eciu Bbl ucnonb3yere Linux wmu apyryto UNIX-mogo6Hyr0
CUCTEMY, Bbl MOXKeTe MPOBEPUTH PEro3UTOPHUI Balllero JUCTPUOYTUBA; HEKOTOPbIe JUCTPUOYTUBHI
y>Ke TpejaraloT roToBble nakeTbl ¢ Lua. [Jas Windows xopoiium Beibopom siBsisieTcsi Lua for
Windows (mouiniute luaforwindows), SIBJSIOLIUMCS «3apsbkKeHHOUM cpefoii» s Lua. OH BK/IHOUaeT B
cebst UHTeprpeTaTop, UHTerPUPOBAHHBIN TEKCTOBbBIN Pe1akTOP U MHOXeCTBO OUb/IHMOTEK.

Ecnu BeI ucnonb3yeTe Lua, BCTPOEHHBINW B TMPUWIOXKEHUE, Takoe Kak WoW unu Nmap, To BaMm
MOYKEeT TOHa00UThCSI PYKOBO/ CTBO T0 JJaHHOMY TIPU/IOXKEHUIO (WK TOMOIIb «MeCTHOTO TYPY»),
yTOoOBI pa3obparbcs, Kak 3arycKaTh Ballu nporpamMmbl. Tem He meHee, Lua ocTaeTcs Bce TeM ke
S3bIKOM; OOJIBIIIMHCTBO Bellleii, KOTOPOe Mbl YBHUJUM B 3TOU KHWUre, TPUMEHUMO He3aBUCUMO TO
TOrO, KaK Bbl Ucriosib3yere Lua. OgHaKo, 1 peKOMeH/yl0 HauaTb U3ydyeHWe Lua C aBTOHOMHOTIO
VIHTepIripeTaropa /Jig 3alyCkKa BallluX [epBbIX [IPUMePOB U dKCIIePUMEHTOB.

bnarogapHocru

[Tpo1iio y>ke MOYTH /1eCSTh JIeT C TeX Mop, Kak s 01yb/IMKoBas repBoe u3gaHue 3Tou KHUru. P
Zpy3ed ¥ OpraHusaliiii moMoraja MHe Ha 3TOM ITyTH.

Kak Bcerpa, JIyur Xenpuk ne durypeno u Bansgemap Cenec, coaBTopsl Lua, ripesioxxunu Bce
Bu bl momotu. Auape Kappuran, Acko Kaynmu, Bpert Kanunuk, uero Mexa6, 3aBuH Moparac,
®epHango /[xeddepcon, I'Bun Bpec, [IxoH [I. Pamcgenn u Hopman Pemcu mnpepocTaBuiu
HeolLleHMMble 3aMeYaHusi U MO0JIe3HYI0 aHa/IMTHUUeCKY0 MH(OpMaLuio [/1s1 pa3MuHbIX U3 aHUM 3TOU
KHUTU.

Jlyusza HoBasc, rnaBa oTpaena uckycctBa U guszaviHa B PUC-Rio, cmoria HauTu Bpemsi B CBOEM
3aHATOM rpacduke, uTOOBI CO3/aTh U/l eaTbHYI 00I0XKKY A/ aHHOTO M3/ aHUSI.

Lightning Source, Inc. mpeasioXuno HaAexHbld W 3(PQPEKTUBHbIA BapuaHT [JJis TeyaTu |
pacrpo CTpaHeHUs 1aHHOW KHUTU. be3 HUX 0 caMOCTOosATebHOM My0/MKalluu 3TON KHUTU He MOTJIO
Obl OBITH U peuHu.

LleHTp naTuHOaMepUKaHCKUX ucciefoBaHui B CTeHZ dOPACKOM yHUBEPCUTETE MpejoCTaBUil
MHe KpaliHe Heo0OX0/1MbIii lepepbiB OT Pery/asipHOi pab0Thl B OUeHb CTUMY/IUPYIOI[eM OKPYKeHUH,
BO BpeMsi KOTOPOTO s U ¢Jjesia 60/bIyt0 4acTh pabOoThI Ha/l TPEThUM U3[aHUEM.

S takxke xoten O6bI mo6aarogaputh Ilanckuii Karonudeckuii yHuBepcuteT Puo ge YKaneiipo
(PUC-Ri0) u bpa3unbckuii HaUMOHa/NbHBIA HcciesoBarenbckuid coBer (CNPQ) 3a Mx mocCTOsIHHYHO
TIO/1 /1 ep>XKKY MOei paboThI.

HakoHell, s 10/DKeH BbIpasUTh MO0 Tiybokyto 6iaromapHocts Hoamu Poppurec 3a Bce BUbI
MOMOIIHY (B TOM YHCJ/Ie U TEXHUYECKOM) U CKpalllMBaHUEe MOeW >KU3HH.


http://www.lua.org
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IJTABA 1

Hauasio paboThl

HpO,Z[OJDKaH CJIO)KI/IBHIYPOCH Tpa,quumo, HAallla nepBaﬂ nporpaMMa Ha Lua Bcero /Juilb rieyaraet
" "
Hello World :

print("Hello World")

Ecnu BBl UCIO/Ib3yeTe aBTOHOMHBIN WHTepripeTarop Lua, To Bce, UuTo BaM TpebyeTcs AJisi 3amycka
Ballleli TepBOM MpPOTpaMMbl — 3TO BbI3BAaTh WHTepripeTarop (0OBIUHO OH HasbiBaeTcs lua WU
lua5.2) C HMMEHeM TeKCTOBOro daiia, cofepxkalllero Bally nporpaMmy. Ecid Bbl COXpaHUTe
BbILLIENIPUBE/J €EHHYI0 TporpaMmy B ¢ain hello.lua, TO «C/leAylollasi KOMaHAa [OJ/DKHA €ro
3aMyCTUTh:

% lua hello.lua

B kauecTtBe 06o0Jjiee C/IO)KHOTO TpuUMepa Cjeyiolijas MporpamMma oripefessieT (YHKIUI [ Jis
BbIUMC/IEHUS1 (paKTOpHMasa 3aJaHHOTO UYMC/Ia, 3arnpallivBaeT y M0Jb30Baresisi YUC/A0 U TeuaraeT ero
dakTopua:

-- onpegenseT QyHKUMO daKTopuana
function fact (n)
if n == 0 then
return 1
else
return n * fact(n-1)
end
end

print("enter a number:")
a = io.read("*n") -- CynTbIBAET 4UCNO
print(fact(a))

1.1. Kycku

Kaxabiii BbIMIOMHSIeMbIM Lua ¢dparMeHT KoAa, TakoW Kak aill UaM OTAelbHasi CTpPOKa B
VMHTEepakKTUBHOM pekuMe, HasblBaeTcs KyckoM. Kycok (chunk) — 5To mpocTo nociesoBarensHOCTh
KOMaH/, (W1 onepaTropoB).

Lua He HyXeH pasgenuTenb MeXAy WUAYIIAMA MOAPSA OreparopaMyd, HO BBl MOJXXeTe
WCMO0JIb30BaTh TOUKY C 3alsiTOU, eCau XOTuTe. Moe JMUHOEe TpaBW/I0 — MCHO0Jb30BaTh TOUKU C
3aMsATOW TOJBKO [/Is1 pa3fesieHust [ByX Wau Oojiee OmepaToOpOB, 3alMCAHHBIX B OHOW CTPOKe.
[lepeBoAibI CTPOK He UTrpaldOT HUKAKOWM pOJIM B CHUHTakcuce Lua; Hampumep, C/iefyrIllyde 4eTbipe
KYyCKa 0MyCTUMBbI U SKBUBAJIEHTHBbI:

a=1
b = a*2
a=1;
b = a*2;

Q
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a=1Db = a*2 -- YpPOAnUBO, HO AOMNYCTUMO

Kycok MoxeT OBITH TMPOCTO OJWHOUHBIM Oreparopom, Kak B mipumepe «Hello World», wumu
coCTOsITh M3 Habopa orepaTopoB U oripefeseHul (GyHKUUM (KOTOPble Ha CaMOM [iefie SIBJISIFOTCS
TIPUCBaMBaHUsIMU, KaK Mbl YBU/IUM TO3Ke), KaKk B mpumepe ¢ ¢dakropuanioMm. Kycok mMoxeT ObITh
HACTOJIbKO 0O0JIBIINM, HAaCKOJILKO Bbl 3aX0TUTe. [Tocko/bKy Lua TakKe UCMOJ/Ib3yeTCsl KakK S3bIK f1Jist
OTIMCaHUS [laHHBIX, KyCKH B HECKOJIbKO MerabaT He SIBJSIFOTCS PeAKOCThI0. Y UHTeprnperaropa Lua
He BO3HUKaeT HUKaKUX MpobsieM ripu paboTte ¢ 60/IbIINMU KYCKaMHU.

BMecTo 3anucu Ballieid TporpamMMebl B (haiisl BBl MOJKeTe 3allyCTUTh aBTOHOMHbBIN MHTEepPIpeTarop
B UHTepPaKTUBHOM pexkuMe. Eciiv BbI 3amycTuTe lua 6€3 apryMeHTOB, TO YBU/IUTE €ro Tpur/aiieHue
BBOZ a:

% lua

Lua 5.2 Copyright (C) 1994-2012 Lua.org, PUC-Rio
>

C sTOoro MOMeHTa KaXKJasi KOMaH/a, KOTODYI0 BbI HaOepere (Kak, Harpumep, print "Hello
world"), BBITIOJIHSETCS Cpa3y Mocie ee BBoga. Jlis BbIXoJa W3 WHTEPAKTUBHOTO pEXWMa U
WHTepIipeTaTopa NpoCcTo HabepuTe yrpaB/stOIIUM cuMBOJI KoHIja ¢atina (ctrl-p B UNIX, ctrl-z B
Windows) wiu BbI30BUTe (YHKI[UIO exit W3 OMOIMOTEKH OIEPAlMOHHOW CHUCTEeMBI — [JIsl 3TOTO
HY’>KHO HabpaTh os.exit().

B uHTepakTUBHOM pexuMe Lua OOBIUHO WMHTEPIIPETHUPYET KaXKyH CTPOKY, KOTODYIO BBI
HabupaeTe, KaK 3aKOHUEHHBbIM KycokK. OfiHako, eci OH OOHapyXuBaeT, YTO CTpPOKa He obpa3syeT
3aKOHUEHHBIH KYCOK, TO OH K eT PO/ 0/DKEHUSI BBOZA A0 TeX TOop, MOKa 3TOT KYyCOK He Oyaer
3akOHUeH. Takum o00pa3oM, Bbl MOXKeTe BBOJUTH MHOTOCTDPOUHBIE OTpefe/ieHus] Harozo0ue
byHKIUU factorial MPSAMO B UHTepaKTUBHOM pexxuMme. Tem He meHee, 0ObiuHO Oosiee yno6HO
roMeIarh mof00HbIe oTIpe i esieHus B (haiil 1 3aTeM BbI3bIBaTh Lua /1/1s1 ero BHITIOTHEHUSI.

BbI MO>KeTe UCIOJ/Ib30BaTh OMIIMIO -1i, UTOOBI AaTh yKa3aHWe Lua HauaTh WHTEPAKTUBHBIA CeaHC
T10 CJIe BLITIOJIHEHUS 3a/1aHHOTO KyCKa:

% lua -i prog

CTpOKa C KOMaH,[LOI‘/’I Bpoae 5TON BBIIIOJTHUT KYCOK B q)af/ine prog M 3dT€M BbIBE€JET IIDUIJIdAIIIEHHE
BBOAd MHTE€DAKTHUBHOI'O pEXXKUMd. ITO OCO6EHHO y,[[O6HO AJId OT/IaAKKW U TeCTUPOBAHKA BPDYUHYIO. B
KOHIIe I,Z[EIHHOI‘/JI I'JIaBbl MBI pACCMOTPUM [ pyruve Oornguy dBTOHOMHOI'O MHTEPIIPeTaTopd.

IOpyroii crocob BBIMOJHATH KYCKM COCTOWUT B TpUMeHeHMU GYHKUUU dofile, KOTOpast
HeMe/lJIeHHO BbIMoJiHseT ¢aia. Hanpumep, gomycTuM, y Bac ecTb (aiia libl.lua €O C/ie[yIOIIUM
KOZIOM:

function norm (X, V)

return (xA2 + yA2)7r0.5
end

function twice (Xx)

return 2*x
end

Tor,qa B MHTE€PAKTHMBHOM PEXXHMME Bbl MOXETE Ha6paTb

> dofile("1lib1.lua") -- 3arpyxaeT Bauy 6uMGINOTEKY
> n = norm(3.4, 1.0)
> print(twice(n)) --> 7.0880180586677

OyHKIMS dofile TakKe yno06Ha, Korja Bel TeCcTUpyeTe dparMeHT Kojja. Bel Mo)keTe paboTars €



ABYMSI OKHaMH: OZlHO Oy eT TeKCTOBBIM pellakKTOPOM C Baillleli mporpamMmoii (ckakem, B (aiire
prog.lua), a Ipyroe KOHCOJ/IbIO, BBIMO/HSAIOIIEM Lua B MHTepakTUBHOM pexkuMe. [lociie coxpaHeHUst
V3MeHeHUH B Balllell TporpaMMe, Bbl BbITIOJIHSETe dofile("prog.lua") B KOHcoU Lua /s 3arpysku
HOBOTO KO/la; 3aTeM Bbl IIpOBepsieTe 3TOT HOBBIM KO/, BbI3biBasi ero (yHKI[UU U Meuarasi pe3y/ibTaThl.

1.2. HekoTopsble jileKcuYeCcKHe CorjialleHUs

Wnentudukaropsl (Wi uMeHa) B Lua Moryt ObITh 060 10 C/e[0BaTebHOCTEIO U3 OYKB,

11¢p U CUMBOJIOB IO/ YepKMBaHUsI, He HauMHaro1ekncs ¢ iudpbl, HarlpuMmep:

i ] i10 i

aSomewhatLongName _INPUT
Bb1 0/DKHBI M30erath U eHTU(hHUKaTOPOB, HAUMHAIOIIUXCSA C CHMBOJIA 110/ YePKUBAHMUS, 38 KOTOPbIM
crefyeT OfiHA WM HECKOJIbKO 3arjlaBHbIX OYKB (Kak, HalpuMep, VERSION); OHU 3ape3epBHPOBAHbI B
Lua ansgs ocobbix 1feseli. OOBIYHO 5 HCIIONb3yHO WAeHTUGUKATop _ (OAMHOUHBIA CHUMBOJI
0/ YUepKUBAHUSI) [1Jisl MyCThIX MTepeMEeHHbBIX.

B crapbix Bepcusix Lua moHsATHE TOTO, UTO SIBJsEeTCS OYKBOM, 3aBHCe/i0 OT joKand. O Hako,
1o ,00HbIe OYKBBI J1e1al0T Ballly TTPOTPAMMY HETIPUT O HOH /1/isl BBITIOJIHEHUS Ha CUCTeMax, KOTopbie
He TMOAJEepXUBaKT [JaHHyk Jokaab. I[lostomy Lua 5.2 paspemaer WCMoib30Barb B
U eHTU(dUKaTopax TOJbLKO OYKBBI 13 iMalla30HOB A-Z U a-z.

Cnepyrouide CioBa 3ape3epBUPOBaHbl; Mbl He MOJXKEM UCI0J/Ib30BaTb WX B KauyecTBe
W]l eHTU(HKaTOpPOB:

and break do else elseif
end false goto for function
if in local nil not

or repeat return then true
until while

Lua yuutsiBaeT peructp 6yks: and — 3T0 3ape3epBUpPOBAHHOE CJIOBO, HO And M AND — 3TO JiBa
OTJIMUHBIX OT HETO U APyT OT JApyra ujieHTUu@uKaropa.

KoMmmeHTapuii HaunHaeTCs B il0OOM MeCTe C ]BOMHOTO Aedwuca (--) U AAUTCS ;0 KOHLIAa CTPOKU
koza. Lua Takyke mojiep)KuBaeT 6/I0UHBIN KOMMeHTapuii, KOTOPbIM HaUMHAETCs C -[[ U AJIUTCS [0
omkatimux ]]. (IlpuMeuanuie: BiouHble KOMMEHTapuu MOTYT ObITh 0oJiee C/IOXKHBIMHU, KaK MbI
yBUI UM B pasgene 2.4). PacnpocTpaHeHHbIM TIpUEeMOM /17151 3aKOMMEHTHpPOBaHusl ()parMeHTa Koja
SIBJISIET CS1 3aK/IF0UEHUe 3TOT0 KoZla MeXAY --[[ U --]], KaK [M0Ka3aHO HUXe:

--[L

print(10) -- HMYero He npoucxoamT (3aKOMMEHTUPOBAHO)

--1]

Ins BoccTaHOBeHUs: paboTOCMOCOOHOCTHU 3TOrO Kofa Mbl fo0aBiseM ofuH Aeduc K mepBoit
CTPOKe:

---[[
print(10) --> 10

--1]

B nepBom mpuMepe --[[ B TIePBOM CTPOKe HauMHaeT OJIOYHBIN KOMMEHTapuii, a iBOWHOU feduc B
Mo C/leJHe CTPOKe IO-NIPeXXHeMY HaxOJUTCS BHYTPU 3TOr0 KOMMeHTapus. Bo BTopoMm mnpumepe
TI0 CJIe[0BaTeNbHOCTh ---[[ HauWMHaeT O0ObIUHBIM O/[HO CTPOUHbIM KOMMEHTapuii, MO3TOMY MepBasi U
0 CJIe[JHsAsI CTPOKH CTAHOBSAITCSI HE3aBUCHMMbIMHA KOMMeEHTapusiMU. B 3ToM ciyuae print HaxoAUTCs



BHE€ KOMMEHTApPHUEB.

1.3. Ino6anbHbIe TepeMeHHbIe

[Mo6anbHBIM MepeMeHHBIM He HY)KHBI 00BSIBJIEHUS; Bbl UX TPOCTO UCMOb3yeTe. OOpaTuThCs K
HeMHMIUATU3MPOBAHHON MepeMeHHOU He SIBJIeTCsl OIIMOKOM; Bbl BCETO JIMIIIb IMOJyYHUTe 3HaueHHe
nil B KauecTBe pe3y/nbTara:

print(b) --> nil
b = 10
print(b) --> 10

Ecnu Bbl ipucBoute nil rmobanbHol mepemeHHol, To Lua moBezser cebsi Tak, Kak ecyid ObI 3Ta
repeMeHHasi HUKOT/|a He UCI0J/1b30Bajlach:

b = nil
print(b) --> nil

[Tocne maHHOTO TIpHCBaWMBaHUsA Lua MOXKeT CO BpeMeHeM BBICBOOOAUTH MaMSITh, BblJ|€JIEHHYIO IO/
3Ty MepeMeHHYI0.

1.4. ABTOHOMHBIN UHTEpHpeTaTop

ABTOHOMHBIM UHTepPHpeTarop (TakKe Ha3blBaeéMbIW lua.c B CBS3U C Ha3BaHUEM €ro UCXOJHOTO
daiina Wi Mpocto lua W3-3a UMEHU ero BBLITIOJHUMOTO (aitia) — 3To HeOoJiblllasg MPOTrpamMma,
KOTOpas M03BOJIAeT HMCM0J/b30BaTk Lua HerocpexncTBeHHO. B maHHOM paszesne mpejCcTaBjeHbl ee
O CHOBHbIE OMLUU.

Korga wHTepriperarop 3arpykaeT (aisl, TO OH INpPOIMyCKaeT MepByK CTPOKY KOZad, eClu OHa
HauMHaeTcsl ¢ oKToTtopna ('#'). OTO CBOMCTBO MO3BOJISIET HWCMOJb30Barh Lua Kak CKpUNTOBBIU
unTepriperarop B UNIX-cuctemax. Ec/ii Bbl HauHeTe Balll CKPUIIT C uero-Hubyab Bpoje

#!/usr/local/bin/lua

(TIpu yC/10BUM, UTO aBTOHOMHbIN UHTEPIIPeTarop HaX0AUTCS B /usr/local/bin) WK

#!/usr/bin/env lua

TO BbI MOJKeTe BbI3BaTh Balll CKPUIIT HAIMpsMYI0, Oe3 IBHOTO BbI30Ba UHTepripeTaropa Lua.
Wcnosib3oBaHue lua crefyroliee:

lua [options] [script [args]]

Bce IMapaMeTPbI HeoOs3aTenbHBI. Kak MBI y>Ke BUJ e/, KOrhga MbI 3allyCKaeM lua Oe3 dPr'YMEHTOB,
HHTEPIIPETaTop IIepexoguT B I/IHTEP&KTI/IBHBIﬁ PeXXuM.
OHL[I/IH -e II03BOJIAEeT HaM BBOOUTb KO ITPpAMO B KOME:IH,Z[HOFI CTPOKeE, KdK II0Kd3dHO HHXe:

% lua -e "print (math.sin(12))" --> -0.53657291800043

(UNIX TpebyeT ABOWHBIX KaBbIueK, YTOOBI KOMaHAHass 000/I0UKa He CTajla MHTEPIPeTUPOBaTh
KpYTJ/ible CKOOKM).

Omaust -1 3arpykaetr 6mbsmoTeky. Kak MbI y)ke BUJjed paHee, -i BbI3bIBAaeT MHTEPAKTUBHBIN
PEKUM 10 CJie BLITIOJTHEHUSI O CTa/IbHBIX apryMeHToB. TakuM o6pa3om, cjie[yioIiuii BbI30B 3arpy3uT
6ubsmMoTeKky lib, 3aTeM BBITIOJIHUT IPHUCBAaWBaHWe x=10 W BbIBeJeT TMpPUIJAllleHHe BBOJA /IS



B3aUMO/1 €M CTBUSL.

% lua -i -11ib -e "x = 10"

B HHTepakTHBHOM peXHMe Bbl MOJXXKeTe HalleuaraTh 3HaueHue J/I000ro BbipakeHUs, HabpaB
CTPOKY, HAUMHAIOI[YIOCSl CO 3HAaKa PaBEHCTBA, 3a KOTOPBIM C/ie/]yeT BbIPaXKEHUE:

>
>
>

math.sin(3) --> 0.14112000805987
= 30
a --> 30

I 1l

OT0 0Cc006eHHO CTh MO3BOJISIET UCI0JIb30BaTh Lua Kak Ka/lbKy/asTop.

[lepen BbIMOJIHEHMEM CBOWX apryMeHTOB WHTEpPHpeTarop HILeT IepeMeHHYI OKPYXXKeHUs C
VMeHeM LUA_INIT_5_2 WIW, eCJIM TaKOU MepeMeHHOM HeT, LUA_INIT. EciM ofjHa U3 3THUX nepeMeHHbIX
TIPUCYTCTBYEeT U COJAEpPXXUT @uMs_cpalina, TO WHTEPHpeTarop BBIMOJHUT 3ajaHHblid (aiin. Eciu
LUA_INIT 5 2 (WM LUA_INIT) OIpeJe/ieHa, HO ee COAepXHMOe He HauyuHaeTcsi C '@, TO
VHTepIIpeTarop CUMTaeT, YTO OHA COJAep)XUT KoJ Lua v BBIMOJIHAET ero. LUA_INIT MpejoCTaBsieT
OTPOMHBIE€ BO3MOJKHO CTHY 0 KOH(UT'YPUPOBAHUID aBTOHOMHOT'O WUHTEpIIPeTaropa, Mo CKOJbKY Mpu
KOH(QUI'ypUpOBaHWU HaM JO0CTymHa Bcsl (YHKUMOHa/bHOCTH Lua. Mbl MO)XeM TipesBapuUTe/bHO
3arpy’KaTh TMaKeThl, WU3MEHSTb TeKYyIUM TyTh, OTMpe[eNsTbh Hallu CcoOCTBeHHble (QYHKIUH,
repeMMeHOBbIBaTh WIW YHUUTOKaTb (YHKLIUU U T. [1.

CKpUINT MOXXeT MoJiyyaThb CBOU apryMeHThl U3 MpejoTipeie/ileHHON r100anbHOM TepeMeHHOMN
arg. [Ipy TakoM BBI3OBe, Kak %lua script a b c, MHTepIIpeTarop Iepes BBINIOJHEHWEeM CKpUIITa
co3mact Tabyuily arg CO BCeMHU apryMeHTaMu KOMaHAHOUW CTpOKu. IMsi cKkpuriTa pacriosiaraeTcs 1o
vHaekcy 0, mepBbl apryMeHT (B mpuMepe 5TO a) pacliojiaraeTrcsi Mo WHAekcy 1 u T. 1.
[lpepwecTByroljye OMNLMKA PAcCIOJararldTCsl IO OTpULATeNIbHbIM WHJEKCaM, TI0CKOJIbKY OHU
Haxo/ AT Cs Mepes; CKpUIToM. HaripuMmep, pacCMOTPUM 3TOT BbI3OB:

% lua -e "sin=math.sin" script a b

WHTepnperarop coOupaeT apryMeHThI CJie]] yIOIUM 00pa3om:

arg[-3] = "lua"

arg[_z] — ll_ell

arg[-1] = "sin=math.sin"
arg[0] = "script"
arg[l] — llall

arg[z] — llbll

Yaille BCero CKpUNT MCIOJb3yeT TOJbKO I0JIOXKUTebHble WHJEKChbl (B MpumMepe 3TO arg[l] u
arg[2]).

HauuHas ¢ Lua 5.1 ckpunT Tak)ke MOXKeT TMOJYUYUTh CBOU apryMeHThI 10 Cpe/lCTBOM BbIpayKeHUs
C TlepeMeHHbIM UMC/JIOM apryMeHTOB. B r7aBHOM Teje CKpuUmTa BbipakeHue ... (TPU TOUKH)
repefiaeT B CKPUINT 3TU apryMeHThI (Mbl 00CyMM BbIpakeHHsI C IlepeMeHHbIM YHC/IOM apryMeHTOB
B paszaene 5.2).

YnpaxHeHus

Ynpaknenue 1.1. 3anycture npumep c ¢dakTopuasioM. UTo C/IyyuTcs C Balleild MPOTpamMMOM,
eCJIU Bbl BBeJleTe OTpuljaTe/lbHOe Unc/a0? VI3MeHUTe ipumep, 4To0bl n30exarsb 3To# npob/ieMsl.

Ynpakuenue 1.2, 3anycTuTe nipuMep twice, OAUH pa3 3arpykas (paiia pyu NOMOILLU OMLUK -1, a
Apyrou pa3 yepes dofile. UTo fiJ/ig Bac mpeAnouTUTeIbHee?



YnpaxxHenue 1.3. MosxeTe /i1 Bbl Ha3Barh [J|PYrou si3bIK, UCIIOJIb3YIOLIUN - - [17151 KOMMeHTapueB?
YnpaxHenue 1.4. Kakue u3 cjie[] yIOIUX CTPOK SIB/SIFOTCS [1OMMYCTUMBIMU Ui eHTU(PUKATOpamu?

_end End end until? nil NULL

ana)KHeHne 1.5. Hamnumure HpOCTOﬁ CKPMUIIT, KOTOprﬁ riedaraeT CBOe HMdA, He 3Had ero
3dpdHee.



IJTABA 2

Tunel ¥ 3HAYEHUA

Lua — s3bIK C JUHAMHUUYeCKOW TUIW3alueii. B HeM HeT ompejesieHUN TUTIOB; KaXKJ0e 3HaueHHe
COJlep>XXUT B ceOe cBOI COOCTBEHHBIN THII.

B Lua cymiecTByeT BoceMb 0a30BbIX THIIOB: nil, boolean, number, string, table, function, userdata
U thread. ®yHKIUA type BO3BpalljaeT UMs THUIA TH0O0T0 3a/laHHOTO 3HAUYeHUS:

print(type("Hello world")) --> string
print(type(10.4*3)) --> number
print(type(print)) --> function
print(type(type)) --> function
print(type(true)) --> boolean
print(type(nil)) --> nil
print(type(type(X))) --> string

[TocnenHsisi cTpoka BepHeT string BHE 3aBUCMMOCTU OT 3HaueHHUs X, MOCKOJIbKY pe3y/abTaT type
BCer/a sIB/sIeTCS CTPOKOU.

Y nepeMeHHBIX HET TpeJoTIpe/i eJIeHHbIX TUIIOB; /IF00ast TepeMeHHast MOYKeT COJlep>KaTh 3HaueHUs
mo0b0ro THUIa:

print(type(a)) --> nil ('a' He uHUUManm3upoBaHa)
a = 10

print(type(a)) --> number

a = "a string!!"

print(type(a)) --> string

a = print -- pa, 9To gonycTumo!

a(type(a)) --> function

O6paruTe BHMMaHMe Ha TOCAeAHHE JBe CTPOKH: B Lua GyHKIMH SBASIOTCA 3HAUE€HUSIMH
TepBOro Kjacca; UMW MOXXHO MAaHMITyJITMPOBaTh, KaK U JOObBIMU ApyrumMu 3HaueHusMu. (Bosee
1o/ ipoOHO MBI paCCMOTPUM JlaHHbIE CPejCTBa B IJiaBe 6.)

OO6BIUHO, KOT/Ia BBl UCTIO/Ib3yeTe OZHY U TY >Ke TepeMeHHY0 /IS 3HaUeHUM pa3HbIX THUIIOB, 3TO
MPUBOAUT K 3alyTaHHOMY kKoAy. OJHakKo, MHOT/la pa3yMHOe MCII0/Ib30BaHUe 3TOW BO3MO’KHOCTHU
OKa3bIBaeTCsl T10JIe3HBIM, HAmpuMep, MPU MCIO/b30BaHUM Nil, UTOOBI OT/IMUYATL HOpPMabLHOE
BO3BpalljaeMoe 3HaueHUe OT Herpe] yCMOTPEHHOT O CO CTOSIHUSIL.

2.1. OrcyTcrBHe 3HaYeHus (nil)

Tun nil — sTo TUN C €JMHCTBEHHbIM 3HdY€HHEM, nil, OCHOBHad 3da4d4da KOTOPOIr'o COCTOMUT B
TOM, yTOOBI OT/IMYATLCA OT BCeX OCTAJbHBIX 3HaueHuM. Lua HCIIOJIb3YET nil kak He4uTo, He
ABJiAOIeeCd 3HAYEHHEM, YTOOBI I/I306paBI/ITb OTCyTCTBHE IIOAXOAAINEr0 3HAYEHHA. Kak wmbI yXKe
BU/[ €JIH, r100a/bHbIe rnepeMeHHbIe 10 YMOJ/IHdHUIO HMEKT 3HdUY€HHE nil 40 CBOEro IiepBoro
IMMpUCBAWBAHUSA, U BBl MOXKeTe ITPUCBOUTD nil rno6ansHOM HepeMEHHOﬁ, YTOOBI YA, d/IUThb €ee.

2.2. Jloruueckue 3HayeHus (boolean)

Tun boolean o6nazaer pABymMsi 3HaueHUsIMM — true u false, KoTopble TMpejCTaB/sSIOT
TpaZiUI[MOHHbIe Jorudeckue (win OyneBbl) 3HaueHUs. O HAKO, He TOJILKO Oy/ieBbl 3HAUeHUS] MOTYT



BbIpa)KaTh ycCioBHe: B Lua yciioBue MoXXeT OBITH TIpefiCTaB/ieHO JIOOBIM 3HaueHWeM. [IpoBepku
yC/IOBUM (Haripyumep, YCIOBUM B yIPaBASIOUIUX CTPYKTypax) cuuTtatoT nil u 6yneBo false noxkHbIMHU,
a BCe Mpouue 3HaueHWsi UCTUHHBIMU. B uacTHOCTH, MpU MpoBepKax ycaoBud Lua cuuTaeTr HOJb U
MyCTYH CTPOKY UCTUHHBIMU 3HaueHUsIMHU.

Ha mnpoTspkeHWM JaHHOW KHUTH «JIOXKHBIMU» OyAyT HasbiBaThCsl 3HaueHus nil u false, a
«UCTUHHBIMHU» — Bce ocTanbHble. Korja peub ujeT HWMeHHO O Oy/ieBbIX 3HaueHUsX, OHHU
yKasbIBalOTCS SIBHO Kak false uu true.

2.3. Yucaa (number)

Tun number npes cTaB/sieT BelljeCTBeHHbIE UKCJIA, T.e. UMC/a JBOWHOW TOYHOCTHU C MUlaBarollen
Toukoli (Tun double B C). B Lua HeT uenouucienHoro tumna (turt integer B C).

HekoTopele omacaroTcCs, 4YTO [Jake IPOCTble OMepalid WHKpPeMeHTa WA CPaBHEHUS MOTYT
HEKOPPeKTHO paboTaTh C YMCAaMU C TilaBarollieit Toukod. OflHaKO, Ha CaMOM fiejie 3TO He Tak.
[lpakTuuecku Bce TMiaT@opMbl B Haile Bpemsi nofaepxuBaloT craHgapTt I[EEE 754 npns
rpeJ CTaBJeHUsT 4uceq C IUlaBawljed To4ykou. CorjacHO >5TOMYy CTaHZAapTy, eJUHCTBEHHBIM
BO3MO>KHbIM HCTOUYHUKOM OIIUOOK SIB/ISIeTCS OlIMOKa MpeJCTaB/eHus], KOTopasi TIPOUCXO UT, KOT/ja
YUC/I0 He MOXKeT OBITh TOUHO TipejicTaBsieHO. Omiepaiiusi OKpYyIJisieT CBOUM pe3y/bTar, TOJMbKO eC/iu Y
Hero HeT TOYHOTrO TMpejcTaBieHus. Jlrobas omepaiusi, pe3y/ibTaT KOTOPOM MOXXeT OBbITb TOUHO
Tipe/l CTaBJIeH, /0/DKHA Bbi/laBaTh ero 6e3 OKpYyIJieHusl.

Ha camom pene mo6oe 1jefoe uucao BIIOTh go 2°3 (mpubmmsutensHo 10'6) umeer Tounoe
rpe/CTaBjieHre B BUJe YKC/ia JBOMHOM TOYHOCTH C IJIaBarlller TOYKOU. Korjga Bel UCTO/b3yeTe
Bell[eCTBEHHbIE UWCJIa [Jis TIPeJCTaBeHUs 1[e/biX, HUKAaKUX OIINO0K OKDYIJIeHUsI He TIPOUCXO/[ UT,
oka MO/ y/Ib YMC/Ia He rpeBbimaeT 2°3, B yacTHO CTH, uucio Lua MoXKeT rpejCTaBsATh Mo6bie 32-
OuToBBIe 1e/ble urcia 6e3 mpobsieM C OKpyTaeHueM.

Pasymeercsi, y ApoOHBIX yucen MOTYT ObITh OIIMOKU TIpe/CTaBAeHUs. JTa CUTYyalUsi He
OTJIMYAeTCsl OT TOM, KOT/la BbI MOJIb3yeTeCh Pyukou u Oymaroii. Eciu Mbl XOTUM 3amucarb 1/7 B
N eCATUYHOM BHJile, TO Mbl 1O/DKHbI OyZeM Tre-TO O0CTAaHOBUTHCS. EC/id MbI UCIOJB3yeM [1ecCsiTh
1udp A TpeficTaB/ieHUs YKCaa, TO 1/7 OyleT OKPYIJIeHO Z0 0.142857142. ECIU Mbl BBIYKCIUM
1/7*7 TIpU MOMOLU JecsATU Ludp, TO MOJYYUM 0.999999994, UTO OT/AMYaeTcsi oT 1. bosee Toro,
N poOHble uucC/ia, KOTOPble UMEIOT KOHEUHOe TpeficTaB/ieHre B [1eCITUYHOM BH[ e, MOTYT UMETh
OeckoHeuHOe TIpe/iCTaBjieHHWe B JBOUUHOM BuZe. Hampumep, 12.7-20+7.3 He pPaBHO HYIIIO,
TI0 CKOJIbKY y 000UX uuces, 12.7 U 7.3, HET TOYHOTO KOHEUHOTO Tpe/iCTaB/ieHUs B IBOUYHOM BU/| e
(cM. ympakHeHue 2.3).

[Ipexxge yeM Mbl TMPOJOJ/DKUM, 3alIOMHUTE: y LieJIbIX YKCel eCTb TOUHOe IMpefCTaB/ieHue U
MOTOMY HeT OIUOOK OKpPYT/IeHUsI.

BOJIIIMHCTBO COBPEMEHHBIX TPOLIECCOPOB BBITMOJIHAET Olepaliuy C IJIaBarolllel TOYKOU Tak Ke
OBICTPO, KakK U C LieJIbIMU uncaamMu (Um gaxe 6bictpee). Tem He MeHee, JIeTKO CKOMITUAUPOBarh Lua
Tak, 4TOObl OH WCIOJIb30Bas [/l YMCAOBBIX 3HAUeHUU Jpyroil TUI, HarpuMep, [JUHHBIE 1iesibie
yrciaa (tun long B C) Wiy yKc/ia oAMHApPHOW TOYHOCTH ¢ maBatoirei Toukol (tun float B C). 3T0
ocobeHHo yao0HO aAas maardopMm 6Oe3 anmapaTHOW MO/ Eep)KKU Yucen C TlaBarolfeld TOUKOMH,
Haripumep, /s BCTpauBaeMmbix cuctem. I[logpobHocTu cmoTpute B (aiiie luaconf.h U3
AUCTpUOyTUBA.

MbI MOYKeM 3alMChIBaTh UMC/IOBbIe KOHCTAHThI BMeCTe C HeoOs3aTebHOU [le CITUYHOU /1 poOHOM
YyacThI0 U He0bs13aTe/IbHBIM [l e CITUUHBIM MO PsiZiKoM. [IprMephI /10TyCTUMbIX YMCTOBBIX KOHCTAHT:

4 0.4 4.57e-3 0.3el12 5E+20



bosiee TOro, Mbl TakXe MOXXeM HCIIO/b30BaTh IIeCTHAJjaTepuuHble KOHCTAHThI, TMPUMEHUB
npedukc o0x. HaunHas ¢ Lua 5.2, 1mecTHaflaTepUUHble KOHCTAHTHI TakXXe MOTYT UMeTh JPOOHYIO
YyacThb U JiBOMYHBIM MOPsA/ 0K (C ripepukcoM 'p' uau 'P'), Kak B CJiel yIOLUX ITpUMepax:

oxff (255) Ox1A3 (419) 0x0.2 (0.125) Ox1p-1 (0.5)
Oxa.bp2 (42.75)

([1s1 Ka>K/10M KOHCTaHTBI MbI 100aBUIM B KPYTJ/IbIX CKOOKax ee J1eCITUUYHOeE TIpejiCTaB/ieHue.)
2.4. Ctpoku (string)

Tumn string B Lua umMeeT 00ObIUHBIN CMBIC: 110 C/Ie/l0BaTebHO CTh CUMBOJIOB. Lua noj /jep>kuBaeT
Bce 8-O0MTOBbIe CUMBOJIbI, U €r0 CTPOKHM MOTYT COJlep>KaTb CHMBOJbI C JHOOBIMU UYUCIOBBIMU
KO/laMH, BKJ/ItOUasi HY/Ib-CUMBOJIbI. DTO 3HAYUT, UTO Bbl MOJKeTe XDaHUTh B BHUZe CTPOK JHOObIe
OuHapHbIe aHHbIe. Bbl TakXXe MOyKeTe XpaHUTh CTPoKu HOHuKona B mobowm rnpexcraBienuu (UTF-
8, UTF-16 u 1. 1.). CrangapTHas 6uba1oTeKa, KoTopas et BMecTe ¢ Lua, He mipejiaraer siBHYIO
TIO/1 J1eP)KKY 3TUX TIpeficTaB/ieHuid. TeM He MeHee, Bbl MOXKeTe paboTars co crpokamu UTF-8 BriosiHe
TIPUBBIYHBIM 00pa3oMm, uTo Oy eT pacCMOTpeHO B paszesne 21.7.

Ctpoku B Lua sBASIIOTCS HeW3MeHsieMbIMM 3HaueHUsiMU. Bbl He MoO’keTe W3MEHUTh CUMBOJI
BHYTPU CTPOKM, KakK Bbl JenaeTe 3T0 B C; BMeCTO S5TOro Bbl CO37aeTe HOBYIO CTPOKY C
He06X0/UMBbIMU W3MeHeHUsIMU, KaK TTI0Ka3aHo B CJie]] yiolijeM IpuMepe:

a "one string"

b = string.gsub(a, "one", "another") -- MEHSIeT 4yacTu CTPOKU
print(a) --> cTpoka "one"
print(b) --> cTpoka "another"

Crpoku B Lua mojBep)KeHbl aBTOMaTHueCKOMY YyIpPaBAeHUI0 TaMSTbiO, KakK U JI0ObIe Apyrue
00bekThl Lua (Tabmuipl, GyHKIMH W T. [A.). ITO 3HAUMUT, UYTO BaM He HY)KHO O€CIIOKOUTBHCS O
BbIJjeJIeHUM U O0CBOOOJKJeHWU CTPOK; 3THUM 3a Bac 3aiimercs Lua. CTpoka MOXeT COCTOSATh U3
OJlHOTO CMMBOJIA WIU 11eJIOW KHUTU. [IporpaMmbl, KoTOpble oOpabarsiBatoT cTpoku u3 100K umu
10M cumBOJI0B, — He pefiKOCTh B Lua.

Bbl MO)XeTe MOMYUUTh AJMHY CTPOKHW, WUCMHO/b3ys Tpe(UKCHYH oTiepaluio '# (Ha3bIBaeMylo
onepayueli ONUHbl):

a = "hello"
print(#a) --> 5
print(#"good\@bye") --> 8

CTpO KOBbI€ JIUT €PdJibl

Mbl MO>XeM ornpenesdaTb I'PAdHUIBI CTPOKOBLIX JIMTE€PA/IOB IIpHU IMIOMOINKU I1dp OAMWHAPHBIX WJ/IN
I,Z[BOI‘/JIHLIX KaBbIUeK:

"a line"
'another line'

a
b

OTU BUZ bl 3aIMCU SKBUBAEHTHI; €lUHCTBEHHOE OTJIMUMe COCTOUT B TOM, UTO BHYTPU O/IHOTO
BUJla KaBblueK Bbl MO>KeTe HCIO0/b30BaTh JPYroi, He MpPUMeHssl 3KpaHbl (T.e. 5KpaHMPOBaHHbIe/
yTpaBJIsIFOLLMe 110 CJie/l 0BaTe/bHO CTH).

OTOo Jeno BKyca, HO O0/BIITMHCTBO MPOrPaMMHCTOB BCEr/ja UCTO/b3yeT KaBbIUKK OJJHOTO BH/a
NS OJHUX U TeX »Ke BUJOB CTPOK, IZle «BHJbl» CTPOK 3aBUCAT OT IporpamMmbl. Harmpumep,



bubmoTeKka, KoTopas paboraer ¢ XML, MOXKeT 3ape3epBUpPOBAaTb CTPOKH B OJMHAPHBIX KaBBIUKAX
nst dparmeHToB XML, 110 CKOIbKY 3TH ()parMeHThI UaCTO COJlep>KaT JBOMHbBIE KABBIUKH.

Ctpoku B Lua wmoryr copepxarb cienyiomue C-obpasHble  3KpaHUPOBaHHbBIE
TI0 CJIe/1 OBaTeJTbHO CTH:

\a 3BOHOK

\b Bo3BpaT Ha ojjHy no3uluto (backspace)
\f repeBO/, CTPAHUILIbI

\n repeBo/, CTPOKHU

\r BO3Bpar KapeTKu

\t TOpU30HTa/IbHAas TabysALus

\v BepTUKa/bHasi Tabynsus

\\ oOparHbI# crielnn

\"" IBOMHAas KaBbIuKa

\' ofiHapHasi KaBbIYKa

Cnepnytolijyie puMepbl WK CTPUPYIOT UX UCII0JIb30BaHue:

> print("one line\nnext line\n\"in quotes\", 'in quotes'")
one line

next line

"in quotes", 'in quotes'

\Y

print('a backslash inside quotes: \'\\\'")
backslash inside quotes: '\'

o]

\Y

print("a simpler way: '\\'")
simpler way: '"\'

o]

Msbl TakXe MOXXeM 3aJaTb CHUMBOJI B CTPOKe TIpU IOMOLU €ro YUCJIOBOTO 3HAYeHUsl yepes
5KpaHUpOBaHHbIe MO c/ae[oBarenbHOCTU \ddd u \x\hh, rne ddd — 3T0 moc/e[0BarelbHOCTh He
Oosee ueM U3 Tpex MAecATUUHBIX IUdp, a hh — moC/Ieg0BaTeLHOCTE POBHO U3 [IBYX
11eCTHa/ LlaTepuuHbIX HUQp. B KauecTBe mpuMepa Mo cJIo>KHee BO3bMeM [1Ba JiuTepana: "alo\n123\" u
"\9710\16\04923". OHM 00/1aAIOT OJJHUM U TEM ’Ke 3HaueHHeM B CUCTeMe, ucroJib3yroieir ASCII: 97
— 310 koA ASCII gns 'a', 10 — 3T0 KoJ, A/ CMHMBOJIa TiepeBo/ja CTPOKH, a 49 — 3To Koz 4151 UG pbl
'1". (B aTOM nipuMepe MbI [0/DKHBI 3alKMcaTh 3HayeHue 49 mpu NMOMOIIM TpeX JeCATUYHbIX HU(P KaK
\049, MO CKOJIbKY 3a HUM CJiefjyeT [ pyras uudpa; nHade Lua npouTeT 3TO 4nc/o Kak 492). Mbl Takxe
MOJKEM 3aMMCaTh 3Ty CTPOKY KaK "\x61\x6¢c\x6f\x0a\x31\x32\x33\x22', Mpe/| CTaBJisis1 K&K/ bl CUMBOJI
ero LIeCTHa/ LaTepUYHbIM KO OM.

,Z[ INAHHbIE€ CTPOKHA

MbI MO>KeM 3ajjaBaTh CTPOKOBBIE JTUTepasIbl TIPU TTOMOIIY Map U3 BOMHBIX KBa/lpaTHLIX CKOOOK,
KaK Mbl Jlefla/id 3TO C AJIMHHBIMH KOMMeHTapusiMu. JIuTepasnbl B 3TOM ckobouHOl dopMe MOTyT
3aHMMaTh HECKOJIbKO CTPOK, a SKpaHUPOBaHHbIE T10C/e0BaTe/IbHOCTU B 3TUX CTPOKax He OyayT
WHTepIipeTHUpoBaTbcs. bosee Toro, sTa ¢bopMa UrHOpUpPYeT TiepBbIi CUMBOJ CTPOKU, €C/Id 3TO
repeBoJ;, CTpokH. ITa (popma ocobeHHO ymobOHa A/ HaANMCAHUSI CTPOK, COZAepyKaliux Oosblive
(dbparMeHThI Ko/la, KakK B CJie]] yIOIllleM IpuMepe:

page = [[
<html>

<head>
<title>An HTML Page</title>



</head>
<body>
<a href="http://www.lua.org">Lua</a>
</body>
</html>

1]

write(page)

MHorga BaM MOJKeT MOTpeboBaThCsl 3aK/IHOUUTH B KBa/lpaTHbie CKOOKYU (hparMeHT KO/ a, KOTOPbIi
COJ1eP)KUT HeuTo BpoJie a = b[c[i]] (oOparuTe BHMMaHUe Ha ]] B 9TOM KOJZie) WU/IU COJeP)KUT yxKe
3aKOMMEHTUDPOBaHHbIN (parMeHT. UTOOBI CMpaBUTHCS C TOAOOHBIMU CUTYalIUSIMH, Bbl MOJXKeTe
nob6aBuTh M00O0Oe KOMMUYECTBO 3HAKOB PABEHCTBA MEXAY [ ByMs OTKPBIBAIOIIUMU KBaJpaTHbIMU
ckob6kamu, HarpuMep, Tak: [===[. [locjie 3TOro u3MeHeHus CTPOKOBBIN UTepasl 3aBepPIIUTCS TOIbKO
Ha C/ie[[yIOL[UX 3aKPhIBAIOIMX KBaJPaTHbIX CKOOKAX C TeM >keé CaMbIM KOJMUYeCTBOM 3HAKOB
paBeHCTBA MeXAy HuMHU (]===] AJs Hamiero npumepa). CkaHep Lua urHopupyeT mapbl CKOOOK C
pa3HbIM KOJIMUeCTBOM 3HAKOB paBeHCTBa. [lyTem mombopa mMozaXoAsiiero KOJMuecTBa 3HAKOB
paBeHCTBA Bbl MOJKeTe 3aK/JIUUTh B KBajpaTHble CKOOKU /000M CTPOKOBBLIN suTepan 6e3
Heo06Xo MO CTU [,00aB/ISATh B HET'O SKPaHHI.

Takasg ke BO3MOJKHOCTb [eUCTBYeT M [Ji1 KOMMeHTapueB. Harpumep, e Bbl HauyHeTe
J TMHHBIA KOMMEHTapUM C --[=[, TO OH OyZleT Tpo/10/DKaThCsl BIVIOTH /10 CJIe]|yIollel mapel 1=]1. 3Ta
BO3MOJKHOCTh TI03BOJISIET 3allpOCTO 3aKOMMEHTHPOBATh ()parMeHT KOZa, KOTODPBIM COJEPKUT YrKe
3aKOMMEHTHUPOBaHHbIE YaCTH.

[l nvHHBIE CTPOKM — 3TO W/jeajqbHbIM (opMar [/s1 BKIOUEHUs] TEeKCTa B BUjle JIMTepaia B Balll
KO/, HO BaM He Cjie/lyeT UCI0JIb30BaTh UX /i/Is1 HETEKCTOBBIX JIMTepasoB. XOTs CTPOKOBbBIE JINTepaibl
B Lua MOTyT copmeparb Jit0Oble CUMBOJIbI, UCTIOb30BaTh TakKhe CUMBOJIbI B CBOEM KoJle — He
OueHb XOpoIllasi ujesi: Bbl MOXKeTe CTOJIKHYThCs ¢ TipobsieMamMul Tipy paboTe C BallliM TeKCTOBBIM
pefakTopoM; 0oJiee TOTrO, IO C/e/0BaTeIbHOCTH [Jis 3aBepllieHusl CTPOK Harmogo0ue "\r\n" MOTyT
TIpU UTEHUM U3MeHUTbCs Ha "\n". BMecTo 3Toro /yuilie KOAUPOBATh MPOU3BOJIbHBIE OUHApHbLIE
JlaHHble TP T[OMOIYM YWUCIOBBIX (JEeCATUYHBIX M IIeCTHaZLaTepuuHbIX) SKPaHUPOBAHHBIX
T0 CJIe[j0BaTe/bHO CTel, TakuX Kak "\x13\x01\xA1\xBB". OlHaKO, 3TO Tpe/CTaB/isieT npobieMy aJis
JJIMHHBIX CTPOK, T10 CKOJIbKY MOXKeT TIPUBeCTHU K CTPOKaM J10BOJIbHO 00JIbIIIOTO pa3Mepa.

N nst momo06HbIX cutyarmii Lua 5.2 mpejjjiaraeT 3KpaHUPOBAHHYIO T10 CJielOBaTelbHOCTh \z: OHA
TIPOMYyCKaeT BCe M0 C/ie/lyIollire CUMBOJIbI B CTPOKe BIJIOTh /10 TIePBOT0 HeNpoOenbHOro CHMBOJIA.
Crnep yro1uy nprumep WUIKOCTPUPYET ee IpUMeHeHue:

data = "\Xx00\X01\x02\x03\x04\x05\x06\x07\z

\XO8\XO09\XxOMXOB\XOC\XOD\XOE\XOF"

Haxopsiijasicss B KOHIIe TepBOW CTPOKH \z TIPOITyCKaeT II0C/e/yIOIUi KOHel] CTPOKU U OTCTYII
c/ieqyrolel CTPOKH, MIO3TOMY B UTOTOBOM CTPOKe 3a 6aliTOM \x07 cpa3y ke ce/yeT 0alT \x0s.

le’lBe,lIEHl/lﬂ THUIIOB

Lua obecrieurBaeT aBTOMaTuueckoe rpeoOpa3oBaHue MeXAy UUCIaMU U CTPOKaMU BO BpeMs
BBITIOJIHEHHUA TIPOT'PAMM. JIrobasg uucioBas oriepanus, IIpUMEHEHHdsd K CTpPOKe, IIbITaeTCd
HpEO6p&30BaTb 3Ty CTPOKY B UHUCJIO:

print("10" + 1) --> 11

print("10 + 1") --> 10 + 1
print("-5.3e-10"*"2") --> -1.06e-09



print('"hello" + 1) -- OWWBKA (HeBO3MOXHO npeobpa3osaTb '"hello")

Lua mpumeHsieT 1moj00HbIe TIpeoOpa30BaHUsA HE TOJbKO B apu(MeTHUUeCKHUX OTMeparjusix, HO U B
N PYTUX MecTax, I/le 0XKUJaeTCsl YUC/I0, TAaKUX KaK apryMeHT math.sin.

BepHo u obOpaTHOe — KaXK/ bl pa3, Korja Lua Haxo[AUT YKUCIO TaM, T/le OXKWJaeT CTPOKY, OH
npeobpasyeT 3TO UKUC/IO B CTPOKY:

print(10 .. 20) --> 1020

(Onepauus .. cayxuT B Lua A KoHKareHauuu CTpoK. Korpga Bbl 3amvchbiBaeTe ee cpasy I0Cje
ylc/ia, Bbl JO/DKHBI OT/€/UTh UX APYr OT JApyra Mpy MOMOIU mpobena; uHaue Lua perivr, uTo
riepBasi TOUKa — 9TO JleCITUUHas TOUKa YrcJa.)

CeropiHsi MbI He yBepeHbI, UTO 3TH aBTOMAaTHUeCKHe MPUBe/|eHUs TUTIOB ObIJIK XOpoIieil ujeei B
nu3aiite Lua. Kak nmpaBusio, yuiiie Ha HUX He PacCUUThIBaTh. OHU YA 00HBI B HEKOTOPBIX MECTax; HO
N 00aB/SIOT C/I0XKHO CTU Kak sI3bIKY, TaK U IIPOTpaMMaM, KOTOPble UX MCI0JIb3YIOT. B KOHIle KOHIIOB,
CTPOKU U UMCJIa — 3TO pasHbie Bellld, HECMOTPSI Ha Bce 3TU mpeobpa3oBaHusi. CpaBHeHUe BpO/ e
10="10" maeT B pe3ynbTare false, Mo CkO/bKY 16 — 3T0 UMC/IO, a "10" — 3TO CTPOKa.

Eciv BaM HY)XHO sBHO mpeoOpa3oBaTb CTPOKY B UMWCJ/IO, TO Bbl MOJXXETe BOCII0JIb30BaThCs
dbyHKI[Mel tonumber, KOTOpasi BO3BpalllaeT nil, eci cTpoka He sIBJIsIeTCs MPpaBU/IbHBIM uncioM Lua:

line = io.read() -- YnTaeT CTPOKY
n = tonumber(line) -- MbiTaeTcsa npeobpa3oBaTb €e B YUC/O
if n == nil then
error(line .. " is not a valid number")
else
print(n*2)
end

Ilna mpeoOpa3oBaHUsI UHC/Ia B CTPOKY Bbl MOJKETE MCIO/b30BaTh (YHKILMIO tostring WM
KOHKaTeHUPOBaTh UMCJIO C MyCTOU CTPOKOU:

print(tostring(10) == "10") --> true
print(1e .. "" == "10") --> true

OTu ripeobpa3oBaHus Bcerza paboTaroT.
2.5. Tabmunsl (table)

Tun table mpexncTaBisieT accolMaTWBHbIe MacCUBbI. ACCOLMAaTUBHBIM MacCUB — 3TO MacCHB,
KOTOPBIN MOXXeT ObITh WHJEKCUPOBAH He TOJIbKO UWCAaMH, HO UM CTPOKaMU WM JH0ObIM Jpyrum
3HaueHueM s3blKa, KpoMe nil.

Tabauilsl SIBASIOTCA T/IaBHBIM (Ha CAMOM JieJie e[JUHCTBEeHHBIM) MeXaHU3MOM CTPYKTYPHUPOBaHUS
naHHbIX B Lua, mputoM oueHb 3¢G@deKTUBHBIM. Mbl UCMO/b3yeM TabaUIbl AJis TIpeiCTaBJeHus
0OBIUHBIX MaCCUBOB, MHO>KECTB, 3alucell U APYyrux CTPYKTYP A aHHBIX TPOCTHIM, OHOPOJHbIM U
3¢ dekTuBHBIM criocoboM. Takke Lua wucmosib3yeT TabJuibl [A/s TIpe/iCTaB/ieHUs] MAKeTOB WU
00bekTOB. Koria Mbl nuiiem io.read, Mbl iyMaeM O «(byHKLMH read U3 MOA Y/ io». s Lua 3To
BbIpa)kKeHUe 03HauaeT «MH/eKCUPOBaTh TabJUIly io, UCIIOJIB3Ys CTPOKY read B KaueCTBe K/IOUa».

Tabmuipl B Lua He SIBJSIIOTCS HU 3HAuUeHUsIMU, HU TlePeMeHHBbIMH; OHU 00®weKkmbl. Ecau Bbl
3HaKOMBbI C MaccuBaMu B Java uiu Scheme, To Bbl MOHHWMaeTe, YTO s UMeK B BUAY. Bel MoxxeTe
paccMarpvBarhk Tab/WIly Kak AUHAMUYeCKU BbIfle/isseMblii 00BEKT; Ballla TporpamMma paboTaet
TOJIKO CO CChlJIKamMU (yKasaTesissMU) Ha HUX. Lua HUKOT/1a He ripuberaeT K CKPbITOMY KOTIMPOBaHUIO
WU CO3aHUI0 HOBBIX Tabsuil. Bosee Toro, BaM He HY)KHO 00BsBIATH Tabauily B Lua; Ha camom



Jefie 1 3TOTO Jaxke He CyliecTByeT crocoba. Bel co3maeTe TabUIIbl TIPU TTIOMOIIU 8bIPAHCEHUSI-
KOHCMpYyKmMopa, KOTOpoe B CBOel Mpo cTelilieit hopMe 3amychiBaeTCs Kak {}:

a={} -- co3pgaeT Tabnuuy M COXpaHseT CCbi/IKYy Ha Hee B 'a'
k — llxll

alk] = 10 -- HoBas 3anucb c Kmwyom "X" u 3HavyeHuem 10

a[20] = "great" -- HOBas 3anucb C K/w4YoM 20 M 3HadeHuem '"great"
print(a["x"]) --> 10

k = 20

print(a[k]) --> "great"

a["x"] = a["x"] + 1 -- WHKpEeMeHTupyeT 3anucb "x"

print(a["x"]) --> 11

Tabnuia Bcerja aHoHUMHA. He cyiiecTByeT MOCTOSIHHOUW CBSI3M MeXK[y TlepeMeHHOM, KoTopas
XpaHUT Tab/uIly, U camoi Tab/ulLIei:

a = {}

a[llxll] — 10

b =a -- 'b' ccbinaeTtcsa Ha Ty Xe Tabnuyy, 4Tto M 'a’
print(b["x"]) --> 10

b[llxll] — 20

print(a["x"]) --> 20

a = nil -- nuuwb 'b' no-npexHemy cchbiiaeTcsa Ha Ty Tabnuuy
b = nil -- CCbINIOK Ha Tabnuuy He ocCTanochb

Korga B mporpamme 60/blile He OCTaeTCsl CChIJIOK Ha TabJsuily, cOopiuk mycopa Lua co BpeMeHeM
YA4,d/IUT 3Ty Ta6J'[I/I]_I"y, YTOOBI IMTOBTOPHO HCIIOJ/Ib30BdTb €€ IIdMATh.
Kam,qaﬂ Ta6111/1ua MOXeT XPaHUTb 3HAYE€HHS C PA3HBIMHU THUIIAMH HHAEKCOB KW pACTET II0O Mepe
N 00aBeHNsT HOBBIX 3aITMCei:
a={} -- nycTaa Tabnauua

-- co3faeT 1000 HOBbIX 3anuceli
for i = 1, 1000 do a[i] = i*2 end

print(a[9]) --> 18
a["x"] = 10

print(a["x"]) --> 10
print(a["y"]) --> nil

OOparuTe BHUMaHHe Ha TOC/IEJHIOD CTPOKY: KaK U IJIoOajbHbIe TepeMeHHbIe, IM0JIs TabJHIbI
BO3BpaIalOT nNil, Korma He MHUIMAIM3UPOBAHbL. TaK e, KaK U C TJ100a7bHBIMU TT€PEMEHHBIMH, BbI
MOJKeTe TPUCBOUTH IM0JIF0 Tabiuibl nil, UTOOBI ero ymaauTb. OTO He COBMajeHHe: Lua XpaHWUT
r/100anbHbIe TIepeMeHHbIe B 00BIKHOBEHHBIX Tab/milax. Mbl pacCCMOTPHUM 3TO IO poOHee B ry1aBe 14.

IInst TipefiCTaB/IeHUs 3alMCEeH Bbl MCIIO/Ib3yeTe MM T0JI1 KaK WHZEeKC. Lua Iof/1ep>KUBaeT 3TO
Tpe/iCTaB/IeHHe, Tpejijlaras a.name B KaueCTBe CHHTAKCUUECKOTO caxapa AJisA a["name"]. Takum
o0Opa3oM, Mbl MOXKeM ITepernucarh 1o caeJHue CTPOKHU TIPeJblyIlero nmpuMepa cjejyroimm, 6oee
YHCTHIM 00pa3oM:

a.x = 10 -- TO Xe, yto M a["x"] =1
print(a.x) -- TO Xe, uTo M print(a["x"])
print(a.y) -- TOo Xe, uTto MU print(a["y"])

Ons Lua 3t aBe (opMbl 3KBHBaJeHTHbI M MOTYT CBOOOAHO WCMO/b30BaThCsi BMmecTe. s
yuTaresis, O/lHAKO, KaXk/ast GhopMa MOKeT coo0II[aTh 0 pa3HOM HamepeHUU. ToueuHasi HOTALUS SICHO
MOKa3biBaeT, UTO MbI HCIOJIb3yeM Tab/auily KakK 3aruch, Tje y HaCc eCcTb HeKOTOpbii Habop
T10 CTOSIHHBIX, TIpe/ionpe/ e/ieHHbIX Kiatodyel. CTpoKoBasi HOTalMs 1 aeT MpeJCTaB/JeHde O TOM, UTO Y
Tab/MUIbl B KauecTBe KJOUa MOXKeT ObITh Jtobasi CTpOKa, U UTO MO HEKOTOPOW TpPUUYMHE MBI
paboTaeM C 3TUM KOHKPETHBIM K/IFOUOM.



TunuuHasg omnbKa HOBUUKOB — CIyTarb a.x C a[x]. HepBaﬂ (bopMa COOTBeTCTBYyeT a["x"], TO

mwon

ecTb TabaMlla WHJEKCHpPOBaHa MpU MOMOIIM CTpPoku "x". Bropas ¢opma osHauaeT, uTo Tabsuia
VH/| eKCMPOBaHa MpU MOMOL[Y 3HaYeHUsI TepeMeHHOU x. B3risiHuTe Ha pasHULly:

a = {}

X — HyH

a[x] = 10 -- 3anucbiBaeT 10 B nose "y"
print(a[x]) --> 10 -- 3HauyeHue nonsa "y"

print(a.x) --> nil -- 3HauyeHue nonsa "x" (He onpepneneHo)
print(a.y) --> 10 -- 3HauyeHue nonsa "y"

YroObl TpeACTaBUTh TPAJAUIIMOHHBIM MAaCCHUB WM CIIMCOK, TPOCTO HWCHO/b3yHTe TabJuIy C
1[eJIOUMCIeHHbIMA KmtouaMu. Het HU criocoba, HU He0oOXOJHUMOCTH OOBSB/ATH pa3Mep; Bbl BCETO
JIUIIb UHULMA/IU3UPYeTe Te 37IeMeHTbl, KOTOpble BaM HY KHBbI:

-- cyuThiBaeT 10 CTPOK, COXpaHsas ux B Tabnuue
a = {}
for 1 = 1, 10 do
a[i] = io.read()
end

HOCKOJIbe Bbl MOXeTe€ HWHIEKCHUPOBATb Ta6111/1uy J'II-O6BIM 3HdAUeHneM, BBl MOXeTe HJAUUHAThb
WH/[eKCbl MdCCHBad C J'I}06OFO 4Uncjd, KOTOpoOe BaM HPdBUTCA. O,Z[HaKO, B Lua I[MPUHATO HAYWHATDb
MacCCHBBI C eJUHULIBI (a He ¢ Hy/s, KakK B C), 1 HEKOTOpPbIe cpecTBa Lua mpujep>XKUBarOTCS 3TOTO
corialieHus.

O6bI‘-IHO, KOradd BEI pa60TaeTe CO CIIMCKOM, BadM HYXHO 3HATb €ro AJINHY. OHa MoXeT 6bITb
KOHCTAHTOU WIU XPpaHUTHLCA I'Ae-TO ele. YacTto MbI XpdHUM [JIMHY CIIMCKAd B HEUHC/JIOBOM IIOJIE
Ta6JII/IL[bI; 10 UCTOPHUUECKHUM IIPDUYHNHAM HEKOTODPLIE ITPOT'PAMMBI UCITIOJ/IB3YOT OJIA 3THUX I.[EJIEﬁ rmoJie
o

OpHako, 3a4acTyl [JIMHA He MOXXeT ObITh SIBHO oTipefiesieHa. Kak Bbl TMOMHUTe, 060
HEI/IHI/IL[I/I&JII/IBI/IPOB&HHHﬁ HWHIOEKC paBeH Ilﬂ; BBl MOXeTe MUCIIOJIb30BdATh S5TO 3HAUEHHEe KdK
'PAHUYHYIO METKY [1JId O603Ha‘—IEHI/IH KOHIIa CITMCKd. Haan/IMep, 10 CJie CYUTBIBAHUA O€CATHU CTPOK B
CIIMCOK JIEr'KO 3dlIOMHHUTBL, 4UTO €ro [JJ/iMHd pdBHA4 10, ITOCKOJIbKY €ro 4YHMC/JI0OBbIMH KJ/IIOUdMHU
ABISIIOTCA 1,2,...,10. DOTOT IpHeM paboTaeT TOJILKO TOT/AAa, KOTJa Yy CIOMCKa HeT Oblp, T..
5/1eMeHTOB nil BHyTpH Hero. Mel HasblBaeM TakoW CIUCOK nocsaedosamenbHOCMblo (sequence).

O nst mocnenoBarenbHO CTer Lua npeiaraet onepauuto AJdHbI '#'. OHa BO3BpalllaeT Mo Cej HUM
WHIEeKC WIK AJIMHY I10 Cjiel OBaTe/IbHO CTH. HaanMep, BbI MOXXET€ HalleudTdTb CTPOKH, CHUTdHHbIE B
Tpei b1/ yiljeM [IpuMepe, [Ipy IOMOLIM CJIef] yIOILero Koz a:

-- neyaTaeT CTPOKM
for 1 = 1, #a do

print(a[i])
end

[ToCcKOMBKY MBI MOXXeM WH/eKCUpOBaTh Tabyuily C TOMOIIbI0 J00O0ro TUMa, TO TpHU
WH/IeKCUPOBAHUM Tab/MIIbl BO3HUKAIOT Te ’Ke TOHKOCTH, UTO U TPU MPOBEPKe Ha PaBeHCTBO. XOTs
MBI MOYKeM HH/|eKCUPOBaTh Tab/UIlY U C TIOMOIIIbIO 1[eJIOTO YUC/a 0, U C TOMOII[bI0 CTPOKHU "0", 3Tu
[Ba 3HAUeHUs pa3IMUHbl U Te€M CaMbIM COOTBETCTBYIOT pa3HbIM 3aMMCsM Tabauilbl. AHAJOTUYHO,
cTpoku "+1", "01" u "1" Tak)Ke COOTBETCTBYIOT pa3HbIM 3anucsM Tabsuibl. Korja Bel He yBepeHbI
HacueT [1eUCTBUTEe/IbHbIX TUIOB BalllUX WUH/ EKCOB, [/ BEDHO CTU UCIIOJIb3yUTe SIBHOE TIPUBe/ eHue
TUIIOB:

i
a

10; J — "10"; k — l|+10||
{}



a[i] = "one value"

a[j] = "another value"

a[k] = "yet another value"

print(a[i]) --> one value
print(al[j]) --> another value
print(a[k]) --> yet another value
print(a[tonumber(j)]) --> one value
print(a[tonumber(k)]) --> one value

B Baien INporpamMmme MOryT IIOABUTLCA TPYAHOY/I0BHUMBIE OIJ_[I/I6KI/I, eCJIM He yOe/idTb BHHMdHHE
A dHHOMY MOMEHTY.

2.6. ®Dynkuuu (function)

dyukuuu (tun function) sBasoTca B Lua 3HaueHUsSIMU TIepBOTO KJjacca: MPOrpaMMbl MOTYT
XpaHUTh (YHKILIUM B TIepeMEHHbLIX, mepejaBarb (QYHKI[MU KaK apryMeHTBI /s JPYrux (yHKLIUH U
BO3Bpaliarb (GYHKIMH KakK pe3ynbTarbl. [Iomo06HBIE BO3MOKHOCTH TIPUAAIOT SI3bIKY OTPOMHYIO
rubKoCTh; TMporpaMma MOXKET IiepeornpefenuTh (YHKIUIO, uT0OBl [00aBUTHL HOBYIO
(GyHKIIMOHALHO CTh, WK MPOCTO CTepeTh (YHKIMIO /s CO3maHMus 0e30macHOr0 OKPY’KeHUs TpH
BBITTO/THEHUH (PparMeHTa HeHaJ|eXXHOT0 KoZia (HarpuMmep, Ko/ a, TIoJlyueHHOro 1o ceTH). bosee Toro,
Lua mnpegocCTaB/sieT XOPOIIYH TIOAJEPXKKY (YHKI[MOHAJbHOTO TIPOTPAMMHUPOBAHUsS, BK/IIOUYast
BJIO’KeHHbIe (DYHKITUH C COOTBETCTBYIOIIUM JIEKCHUECKUM OKPY>KeHHEM; TIPOCTO /10K UTEeCh IaBbl
6. HakoHell, ¢GyHKIIMM TepBOTO Kjacca WrpalT K/IHOUEBYH0 POJIb B 00BbeKTHO-OPHUEHTHUPOBAHHBIX
BO3MOJKHO CTsiX Lua, Kak Mbl YBUIUM B I/1aBe 16.

Lua Mo>keT BbI3bIBaTh (hYHKIMH, HarucaHHble Ha Lua, u ¢yHKUMM, HarmcaHHble Ha C. OOBIYHO
MbI ripuberaeM K dbyHKOUsM C 17151 10 CTKeHHUsT 60jiee BBICOKOTO OBICTPOeMCTBUSA U /IS 10 CTyIIa
K CpeCTBaM, HeJOCTYIHLIM HerocpenCTBeHHO H3 Lua, TakMM Kak CpeiCcTBa OIllepaljMOHHOMU
cuctembl. Bce crangapTHeie 6ubmoTeku B Lua Hamvcanbl Ha C. OHM BK/IHOUAOT B cebst hyHKIMH
00paboOTKM CTpPOK, o00paboTku Tabnuil, BBOZAA-BbIBOJAA, /[AOCTyrma K 0a30BbIM CpejCTBaM
oTiepal[MOHHOM CHCTeMbl, MaTeMaTHuueCcKHe U OTJia[ 0uHble GyHKIINH.

Mgi 06cyaum dbyHkumu Lua B riaBe 5, a pyukiuu C B 171aBe 27.

2.7. ITonb30BaTe/IbCKHe AaHHbIe (Userdata)

Turm userdata 1o3BoJisieT 3aIIOMUHATh TTPOU3BOJIbHBIE JaHHble C B IepeMeHHbIX Lua. Y Hero HeT
TIpe/1oTIpe/i e/IeHHbIX omepanui B Lua, 3a UCK/TIOUeHWeM ITPUCBAaWBaHUSI U MPOBEPKU Ha PaBEHCTBO.
[To/ib30BaTeNbCKUE [JAHHBIE WCIIOJIL3YIOTCS [JI1 TIpeJiCTaB/JIeHUs HOBBIX THIIOB, CO3/IaHHBIX
MPUK/IaJHOM MporpaMMod wWaud OuOJMOTEeKoM, HanvcaHHoW Ha C; HampuMep, CTaHJapTHas
Oub/MoTeKa BBOZA-BLIBO/A HCIIOJIL3YeT WX [/ TpeJCTaB/eHHs OTKPBITHIX ¢aiiioB. Mel OoJee
1mosipoOHO 00CYy UM 3TOT THIT IMO3Ke, Korza nepeiigem K C API.

2.8. Hutu (thread)
Tun thread Oyzet pa3obpaH B r71aBe 9, T/1e Mbl PACCMOTPUM COTIPOT PaMMBHI.

YnpaxueHus

Ynpaxknenue 2.1. Uto sABnsieTcsi 3HaueHWeM BbIpaKeHMs1 type(nil)==nil? (Bbl MoOXeTe
WCI10/1b30BaTh Lua /17151 IpOBEepKH CBOero oTeeTa.) MoskeTe /i Bbl 00BSICHUTD pe3y/abTar?



Ynpaxnenue 2.2. Kakuve 13 ripyuBe/| eHHbIX HUXKE YKCeT ABJISIOTC 4 0NyCcTUMbIMU B Lua? KakoBbl
UX 3HAUCHUSA?

.0el2 .el12 0.0e 0x12 OXABFG OXA FFFF OXFFFFFFFF
(0D 4 0x1P106 0.1el 0x0.1p1

Ynpaxnenue 2.3. Yucio 12.7 paBHO ApoOu 127/10, TAe 3HAMeHaTe/ib SIBJISETCS CTereHbIo
necatu. MoykeTe i Bbl TIPeJ[CTAaBUTh €ro B BUJe TIPOCTOMN Apobu, rie 3HameHaTesb SIBJSETCS
CTerneHbI0 [ BOMKK? Kak HacueT uncna 5.5?

Ynpaxuenue 2.4. Kak Bbl MOKeTe BCTaBUTh Cjef yrouuil pparmeHT XML B Buje cTpoku B Lua?

<![CDATA[

Hello world
11>

HMcnosib3yliTe He MeHee /1ByX Pa3HbIX CI10COOO0B.

Yopaxxnenue 2.5. [JomycTuM, BaM HYXHO 3alydcarb JJIMHHYKO I10CJ/Ie0BaTe/ibHOCTh
TIPOU3BO/IbHBIX OaMT B BHe CTPOKOBOro sauTepasa B Lua. Kak Bel 3TO cpenaete? O6Gparute
BHUMaHUe Ha TaKue MOMEHTbI, KaK YUTaeMO CTh, MAaKCUMa/bHYI0 JIJIMHY CTPOKU U OBICTPOJ eiiCTBUeE.

Ynpaxnenue 2.6. PaccMoTpute cief yrOIun KOJ:

a={}, a.a=a

Yro Oyger 3HaueHUEM a.a.a.a? Kakoe-mbo a B 3TO# 1o c/ie/0BaTeIbHO CTH KaK-TO OT/IUUYAETCS OT
OCTa/IbHBIX?
Terneps f00aBbTe C/ieyIOIIYIO CTPOKY K TIPeJi bl yIIleMy KO y:

a.a.a.a = 3

Yro Terneph OyzneT 3HaUeHUEM a.a.a.a?



IJIABA 3

BreipaxeHus

BeipakeHus1 ciy»karT [J/s1 MOJy4yeHUs 3HaueHU. BeipakeHusi B Lua BK/IIOYAKOT UYUC/IOBBIE
KOHCTAHTBI, CTPOKOBbIe JUTepasbl, NepeMeHHble, yHapHble U OWHapHble oOrepalid U BBI3OBBI
byHKUMM. B BbIpa)KeHUsI TakKe MOTYT BXOJWUTb HeTPAJULIMOHHbIE OTIpefiesieHUs (PyHKUUW U
KOHCTPYKTOPBI Tab/Iu1l.

3.1. ApudmeTryeckue omneparnuu

Lua mopiep>KuBaeT CTaHJapTHble apudMeTuueckue orepaiuu: OuHapHble '+ (cr0)KeHue), '-'
(BbluMTaHUe), '*' (yMHOXeHUe), '/' (geneHue), 'A' (Bo3BeJ eHHe B CTeleHb), '% (0CTaroK OT [ efeHus)
U yHapHyto '-' (oTpuilanue). Bce oHM paboTaroT C BelljeCTBEHHBIMU uuc/iaMu. Hampumep, x70.5
BBIUMC/ISIET KBA/lPaTHBIM KOPEHb U3 x, a x/(-1/3) BBIYUC/SIET 00paTHO MPOTIOPIIMOHATBHOEe 3HaUeH e
ero Kybuueckoro KOpHsi.

Cﬂe,qy}om;ee IMpaBUJIO OIIpeeyideT OoInepalrilo OCTAaTKad OT O e/IeHuA:

a % b ==a - math.floor(a/b)*b

[ns1 1le/lourC/IeHHbIX OrepaHA 0B OHa paboTaeT oObIYHBIM 00pa3oM U JlaeT pe3y/lbTaT C TEM ’Ke
3HaKOM, UTO U y BTOpPOTr0 aprymeHra. [I/ig BelljeCTBEHHBIX OIlepaHJ 0B y Hee eCThb HEKOTOpoe
N OTIOJTHUT eJTbHOe TIpUMeHeHue. Harpumep, x%1 JaeT [ poOHYIO UacTh x, CJie[0BaTeNbHO, x-x%1 [ aeT
ero Leayl 4acTb. AHa/JIOTUUHO, Xx-x%0.01 JaeT x POBHO C JAByMs JeCSTUUHBIMU LjudpaMu Mo cjie
3anATOU:

X = math.pi
print(x - x%0.01) --> 3.14

B KauecTBe Jpyroro rpruMepa NpyuMeHeHUs OTlepaliiM OCTaTKa OT Je/leHus 10MyCTHUM, UYTO BaM
TpeOyeTcsi TIpoBepuTh, OyJeT /M TPaHCIIOPTHOe CpefiCTBO IOC/e MOBOPOTA Ha 3a/[aHHbINA YroJji
BO3BpAll[aThbCsl B UCXO/IHOe To/I0)KeHue. Ecyii yro 3aziad B ITpajiycax, TO Bbl MOYKETe UCTO0/b30BaTh

cienywlyo GopmMyny:

local tolerance = 10
function isturnback (angle)

angle = angle % 360

return (math.abs(angle - 180) < tolerance)
end

OT0 oripesiesieHre paboTaeT faxe /17151 OTPULIATebHBIX YT/IOB:

print(isturnback(-180)) --> true

Ecnmu Ham moTpeOyercsi paboTarh C pajijuiaHaMM BMeCTO TpafilyCcoOB, TO Mbl MPOCTO H3MEHUM
KOHCTaHThI B Halllel (PyHKLIUU:

local tolerance = 0.17
function isturnback (angle)

angle = angle % (2*math.pi)

return (math.abs(angle - math.pi) < tolerance)
end



Omnepainst angle%(2*math.pi) — 3TO BCe, UTO HaM HY)XHO [Jis TIpUBeZleHUs M0O0T0 yriaa K
3HaueHUto B uHTepBae [0, 2m).

3.2. Onepanuu cpaBHeHUA

Lua mpeaocCraBJ/ideT Cjiel yromue ornepaiuyyd CpdBHEHHA:

< > <= >= == ~=

Bce 3TH oneparuu Bcerja NpousBo AT Oy/neBo 3HaueHue.

Ornepauys == MpoBepsieT Ha paBeHCTBO; Orepalusi ~= MpoBepsieT Ha HepaBeHCTBO. Mbl MOXXeM
NIpUMeHsITh 00e 3TU omepaluu K JOObIM ABYM 3HaueHusiM. Eciu 3HaueHuss o6safjatoT pa3HbIMU
Tunamu, To Lua cuWTaeT, UTO OHM He paBHbl. B mpoTuBHOM ciayuae Lua cpaBHUBaeT uX B
COOTBETCTBUM C UX TUIMAMU. B uacTHO cTH, nil paBHO To/bKO camoMmy cebe.

Lua cpaBHUBaeT Tab/KILIbI U TI0/Ib30BaTe/IbCKHe JlaHHbIe 10 CChLIKe, TO eCTh [iBa TAKWX 3HaUeHUs
CUMTAIOTCSl PABHBIMU, TOJILKO €C/IM OHU SIBJISIOTCSI OJJHUM U TeM ke 00bekToM. Haripumep, moce
BBITIOJIHEHUS C/le] yIOL[ero Koz a:

{}; a.x
{}; b.x
a

0
0

a =1; a.y
b =1; b.y
c

MbI [I0JIYYUM a == ¢, HO a ~= b.

Msb1 MOKeM TPUMEHATH OIlepaliuy MOopsAKa JMIIbL K JBYM UYHUC/IaM WX ABYM cTpokam. Lua
CpaBHMBaeT CTPOKM B ajn(aBUTHOM MOpsAJKe, Caeysl yCTaHOBJIeHHOW /s Lua nokamu. Hanpumep,
JLJIS1 IOPTYraabCKOU ioKanu Latin-1 MbI MOyduM "acai" < "agai" < "acorde". 3HaueHWsl, OTJINUHbIE
OT YMCeJl U CTPOK, MOJKHO CPaBHUBATh TOJILKO HAa PaBEeHCTBO (M HEPABEHCTBO).

[lpy cpaBHEHWW 3HAYE€HUU pa3HbIX TUIOB HYXXHO OBITH aKKypaTHbIM: MOMHHUTe, 4TO "0"
oT/MuaeTcs oT 0. bosiee TOro, 2<15 oueBHWJHO MCTUHHO, HO "2"<"15" JIO)KHO (M3-3a a/()aBUTHOTO
nopsifika). UTo6b1 M30ekaTb HETOCTOSIHHBIX pe3y/ibTaTroB, Lua BbiOpachiBaeT OIIMOKY, KOT/la BBI
CMelllBaeTe CTPOKU U UMCJ/Ia [IPY BBISBJIEHUHU UX ITOPAJ KA, TAKOM Kak 2<"15".

3.3. /lornyeckue onepanuu

Jlornueckue onepanuu — 3T0 and, or ¥ not. Kak 1 ynpaB/sitoiiye CTPYKTYpPbl, BCe JOTUYeCKUe
omepaluu TpakTyroT false W nil Kak /0XXHBIE, a BCe OCTajbHble — KaK WCTUHHble 3HaueHWUsl.
Omnepauys and Bo3BpalllaeT CBOU MePBbIM apryMeHT, eC/Id OH JIOXKHBIM, MHaue OHa BO3BpalljaeT CBOM
BTOpPOU aprymeHT. Onepauusi or Bo3BpaljaeT CBOU IMepBbl apryMeHT, €C/iId OH He JIOXKHbIM; WHaue
OHa BO3BpaljaeT CBOU BTOPOM apryMeHT:

print(4 and 5) --> 5
print(nil and 13) --> nil
print(false and 13) --> false
print(4 or 5) --> 4
print(false or 5) --> 5

O6e omeparuu, and ¥ Or, UCIOJIL3YIOT COKpall[eHHOEe BLIUKMC/IEHWE, TO €CThb OHU BBIUMCIISIOT
CBOM BTOpPOM orepaH/i TOJIbKO mpu HeobxomumocTtu. CoKpallleHHOe BBhIUMC/IeHHe oOecrieurBaer
OTCYTCTBHE OIMOOK BO BpeMsl BHITIO/IHEHMS JIJisl BRIPaXKeHHUH Bpojie (type(v) == "table" and v.tag
== "h1"): Lua He Oy eT MbITaTbCsl BEIYUC/IUTD V. tag, KOTZa v He SBJSeTCS Tab/uiei.

[TonesHnout uauomotii Lua siBjisieTcsi x=x or v, KOTOpasi 5KBHMBaJ/IeHTHA



if not x then x = v end

To ecTh 3HaueHHWe x MO YMOJIYAHWIO yCTAHAB/IUBAETCS PaBHbIM 3HAUEHUIO v, €C/IU x He OTipejiefieH
(npu ycnoBum, UTO x He paBeH false).

[ pyroii rosie3HoN UAUOMOM sAB/sIeTCs (a and b) or c WK MPOCTO a and b or c, MOCKOJIbBKY y
and 6oJsiee BBICOKHUI MpUOpUTeT, ueM y or. OHa 3KBUBa/ieHTHA BbIpaXKeHUIO a?b:c B si3bike C, mipu
YCJIOBUM UTO b He Jio)KHO. HampuMep, Mbl MOkeM BbIOpaTh MakCUMYM U3 JBYX UHCEN x U y TpHU
MIOMOIIIM TaKoTo oreparopa:

max = (x >vy) and X or vy

Korga x > vy, mepBoe BbIpakeHHe ¢ and WCTUHHO, NMO3TOoMy and Bo3BpaljaeT CBOe BTOpOe
BbIpa)KeHHe (x), KOTOpOe Bcerja MCTHUHHO (MOCKOJbKY 3TO UYMCJIO), U 3aTeM BbIpakeHuWe C Or
BO3BpalllaeT 3HaueHHe CBOero MepBOro BhIpakeHus, x. Korga x > y /Io>kHO, BbipaxkeHUe ¢ and Toxxe
JI0KHO, TI03TOMY OF BO3BpalljaeT CBOe BTOPO€e BbIPA)KEHHUE, .

Omnepaiiusi not Bcersa Bo3BpaiiiaeT OysneBo 3HaUeHUe:

print(not nil) --> true
print(not false) --> true
print(not 0) --> false
print(not not 1) --> true
print(not not nil) --> false

3.4. KoHKaTeHanuAa

Lua o603HayaeT orepaljuio KOHKaTeHaluu CTPOK Kak .. (ABe Touku). Ecu ofuH U3 onepaH/0B
ABsieTCsl 4yuciaoM, To Lua mnepeBemer ero B CTpoKy. (HekoTopble $3bIKM HMCHOMB3YIOT [
KOHKaTeHaluu orepanuio '+', HO B Lua 3+5 oT/iMuaeTcs oT 3. .5.)

print("Hello " .. "World") --> Hello Wworld
print(0 .. 1) --> 01
print(000 .. 01) --> 01

HOMHI/ITe, 4UTO CTPOKH B Lua gBasrOTCS HeM3MeHsieMbIMH 3HAUeHUSIMMU. Onepaunﬂ KOHKdTeHallu1
BCergd Co3adeT HOBYIO CTPOKY, HE U3MEHAA CBOU OIlepaH/ bI:

a = "Hello"
print(a .. " World") --> Hello Wworld
print(a) --> Hello

3.5. Onepanus J/IUHBbI

Omnepanus AavHbl paboTaeT co crpokamu U Tabsunamu. Co CTpoKaMy OHa [JjaeT KOJMYeCTBO
0aiiT B cTpoke. C TabuiiaMu oHa Bo3BpalllaeT AJIMHY IpeJ|CTaB/JeHHON UMU NOC/1e008ameabHOCMU.

C omnepauueil [AUHBI CBSI3aHO HECKOJBKO pAaclpoCTPaHEeHHbIX WAWOM [/isi paboThl C
IO CJIe[0BaTe/IbHO CTSIMU:

print(a[#a]) -- neyaTaeT nocfiegHee 3HayeHWe nocnegoBaTesibHocTu 'a'
a[#a] = nil -- ypgansgeT 3TO nocnegHee 3HaydeHue
a[#a + 1] = v -- pobaBnseT 'V' K KOHUY ChuMcCKa

Kak Mbl BUJenu B TIpeAblAyINed T1aBe, orepauus AJWHBI HeTlpeficKadyeMa /i CITMCKOB C
neipamu (T.e. nil). OHa paboTaeT TOJILKO AJisl TIOCJ/ie[0BaTe/NbHO CTel, KOTOphbie OMpe/eeHbl Kak
cnucku 6e3 abip. bonee TouHO, nociedosamenbHocmb — 3TO Tabsulila, TAe YUCIOBBIE K/IHOUU



00pa3yl0T MHOXECTBO 1, ...,Nn A7 HekoToporo n. ([lomHuTe, uTo MOOOM KIHOU CO 3HaueHUeM nil
Ha camMoM Jesie B Tabauile oTCyTCcTByeT.) B yacTHocTH, Tabnuija 6e3 UMC/IOBBIX K/IOUel — 3TO
T0 CJ1eJ;0BaTe/IbHO CTh HY/IeBOM [ IUHBI.

C roslamu 6b1JI0 MHOTO TIP€/]JIO’KEHUM 110 PACIIMPEHUI0 3HaueHUs OTiepPaLivK IJIWHbI Ha CIIHUCKU C
A bIpaMH, HO 3TO Jierue CKas3aTh, ueM cjienarb. [IpobsieMa B TOM, UTO T0CKOJIbKY CITMCOK Ha CaMOM
Jeye sIBNISIeTCS TaOJ/MIIeH, TO MOHATHE «/IJIMHBI» HECKOJILKO pacrjibiBuaTo. Hampumep, pacCMOTpUM
CTIMCOK, TI0JTyuaeMbliii B pe3y/bTare CJjie]] yIolero Kosa:

a = {}

a[1] = 1

a[2] = nil -- HWMYero He pgenaeT, TakK Kak a[2] yxe nil
a[3] =1

a[4] =1

JIerko ckasarb, UTO AJIMHA 3TOr'o CIIMCKa 4YeThbIpe, 1 Yy HEer'o €CTb AbIPd I10 UH EKCY 2. O,Z[HaKO, yTo
MOJXHO CKad3dThb O (/e yrolgeM I10X0KeM HPHMEPE?
a = {}

a[1] =1
a[10000] = 1

I o/mKHBI M MBI pacCMarpuBarh a Kak crivcok ¢ 10 000 snemeHTamu, rae 9 998 13 Hux paBHbI nil?
Terneps nporpaMmma Jesaet cjief yroujee:

a[10000] = nil

KakoBa Temnephp [JiMHa 3TOro cnucka? /lo/pkHa v oHa ObITh paBHa 9 999, Mo cKo/IbKY Mporpamma
yaanunaa mocnaegHuid snemeHT? Wnu MokeT ObITh OHa mo-mipexxHemy paBHa 10 000, Tak Kak
nporpaMMa BCero JMIllb U3MeHU/a 3HaueHHe I10 C/le/jHero sj1eMeHTa Ha nil? Wy xe fivHa 10/DKHA
YMEHbIIUTLCA 0 17

[lpyroe pacrnpocTpaHeHHOe Tpe/lJio’KeHHe — cJefaTb Tak, YToObl omepalus # BO3Bpalliajia
oO1ijee uKCI0 3/1eMeHTOB B Tabsuile. OTa ceMaHTHKA sICHA U XOPOILO Orpe/iesieHa, HO He HeceT B
cebe HMKaKOW TI0/Mb3bl. PaccMOTpHMM BcCe TipeAiblJylijie TIpUMepbl W TpeJCTaBUM, HACKOJbKO
roJsie3HOM oOKaszanoch Obl Moj00Hasi omepaiusi AJisl alrOPUTMOB, pabOTalOL[MX CO CIIKMCKAMHU WU
MaCCUBaMHU.

Eije 60siee mpo06JieMHBIMU SIBSIFOTCS 3HaueHUs nil B KoHIje crivcka. Kakoit gomkHa ObITH A/1MHA
C/1efi yIoLero Crimcka?

a = {10, 20, 30, nil, nil}

BcriomuuM, uto s Lua mosie ¢ nil He oTauMyaeTcss oT OTCyTCTBYytollero moJsi. Takum o6pasowm,
nipei bz yiriasi Tab/uija 9KBUBa/leHTHa {10, 20, 30}; ee [I/IMHA paBHa 3, a He 5.

Bbl Mo)KeTe cuuTarbh, uTO nil B KOHIle cmimcka — 3TO KpaiiHe ocobOeHHbIM ciyudaii. OpHako,
MHOTH€e CITUCKU CTPOATCS TyTeM Ao00OaBsjieHUs 3/IeMeHTOB IO OfHOMY 3a pa3. JIio6oi crucok ¢
N bIpaMU, T10 CTPOEHHbIN TaKuM 00pa3oM, /10/DKeH OblJI UMeTh 3HaueHus nil B cBoeM KoHIle BO BpeMsi
10 CTPOEHMUSI.

MHoOrue CHMCKH, KOTOpble Mbl WCHOJb3yeM B  HAlIMX M[pOrpaMmax, SBJSIFOTCS
T0 CJie[j0BaTeNbHO CTSIMU (HaripuMep, CTpoKa ¢aiisa He MoxeT ObiTh nil), U Mo3TOMYy 00/IBIIIYIO
yacTh BpeMeHU TpUMeHeHUe oriepaluu [AJiMHbl Oe3omacHo. Eciu BamM eMCTBUTENBHO HYXHO
o6pabarpiBaTh CIUCKU C JbIPAMU, TO BBI /10/DKHBI XPDAHUTD UX JJIMHY SIBHBIM 00pa30M Tre-To ellle.

3.6. IIpuopuTeThI ONEepaL{uu



[TpuopuTeTsl onepaiuii B Lua, OT BBICIIETO K HU3IIEMY, C/IeIVIOT 3TOU Tabuile:

N

not # - (yHapHbIn)

* / %

+ -

< > <= >= ~= ==
and

or

Bce GuHapHbIe orepalyu JeBOAaCCOLMATUBHEI, 32 UCK/II0UeHWeM 'A' (BO3Be/leHHe B CTeleHb) U
(koHKaTeHalUs1), KOTOpble TIpaBOaccoOl[MaTuBHBLI. I[lo3TOMy crefyloiiue BbipaKeHUs ClieBa
9KBUBAJ/IEHTHbI BbIpa)KeHUSIM CITpaBa:

a+ti < b/2+1 <--> (a+i) < ((b/2)+1)
5+xN2*8 <--> 5+((xN2)*8)
a<yandy <=z <--> (a <y) and (y <= z)
-XN2 <--> - (xN2)

XAYNZ <--> xA(yhz)

Korga coMHeBaeTech, BCerja MCIIOJIb3yldTe Kpyrible CKOOKM. JTO Jierue, ueMm 3arjsifiblBaTb B
CTIPAaBOYHUK, TaK KaK TPH MePeUrThIBAHUM KO/la Y BaC BHOBb MOTYT BO3HUKHYTH Te )K€ COMHEHMSI.

KoHCTpPyKTOPBI Tabd/IuL

KOHCTPYKTOpPbl — 3TO BbIpa)KeHUs, KOTOpble CO3Aal0T W WUHUIMANIU3UPYHOT Tabsuibl. OHU
SIBJIAIOTCS OTJAMUYUTE/NbHON uepToi Lua u ofHUM U3 ero Haubosiee TOJIe3HBIX U YHUBEPCaTIbHBIX
MeXaHH3MOB.

[lpocTeimuii KOHCTPYKTOP — 3TO IMYCTOW KOHCTPYKTOpP, {}, KOTOpBIM CO3[aeT MYyCTYIO
Tab/M1y; MBI y)Ke BU/Ie/1 ero paHbliie. KOHCTPYKTOPbI TakK)Ke MHULUATU3UPYIOT Criucku. Hampumep,
omneparop

days = {"Sunday", "Monday", "Tuesday", "Wednesday", "Thursday", "Friday", "Saturday"}

MPOUHULIAANMU3UPYeT days[1] CTPOKOM "Sunday" (MepBbIM 3/IeMEHT KOHCTPYKTOpa UMeeT UHAeKC 1, a
He 0), days[2] CTPOKOU "Monday" U T. [I.:

print(days[4]) --> Wednesday
Lua Takxe mpejJaraeT CreldaJbHbIM CUHTAKCUC JJs WHUIMAIW3al[dU TaO/MI], MOX0XXKUW Ha
3dIIHMCH, KdK B CJjie YIOIIEM IIDUMEPE;

a = {x=10, y=20}

JTa CTPOKAd 3KBHBAJ/IEHTHA C/ie YIOIIIKMM KOMdH/ dM:

a = {}; a.x=10; a.y=20

McxomHoe BeipaXkeHHe, TeM He MeHee, TIpolile U ObicTpee, Mo CKObKY Lua cpa3y co3maet Tabnuily c
TIPaBUIbHBIM pa3MepoM.

BHe 3aBHCHMOCTHY OT TOT0, KAKUM KOHCTPYKTOPOM MBI T10JIb30Ba/IMCh ZJisi CO3/aHUs TalJUIIbI,
13 Hee BCer/ja MOXKHO A00aBsTh U y/ansTh MOJIS:

W
X

{x=0, y=0, label="console"}
{math.sin(0), math.sin(1), math.sin(2)}



w[1l] = "another field" -- pobasnaeTt knwd 1 B TadGnuuy 'w'

x.f=w -- pob6aBnseT knod "f" B Tabnuuyy 'x'
print(w["x"]) --> 0

print(w[1]) --> another field

print(x.f[1]) --> another field

w.X = nil -- ypansgeTt none '"x"

OjHako, Kak sl TOJIbKO UTO 3aMeTHJ, CO3JaHue Tab/InLbl TIPU TTOMOIIY TTPABUILHOTO KOHCTPYKTOpa
6osee 3¢pekTUBHO U, KpoMe TOTr0, O0Jiee HArIsIHO.

Mbl MO)KeM CMellUBaTh 3TU [iBa CTWJ/IS MHUI[MAIU3ALMU (3aIMCU U CIIUCKU) B OZJHOM U TOM JKe
KOHCTPYKTOpE:

polyline = {color="blue",
thickness=2,

npoints=4,

{x=0, y=0}, -- polyline[1]
{x=-10, y=03}, -- polyline[2]
{x=-10, y=1}, -- polyline[3]
{x=0, y=1} -- polyline[4]
}

[TpuBes eHHbIN Bbillle TIPUMeDP TakK)Ke TMOKa3biBaeT, KaK MOXKHO BKJ/a/iblBaTh KOHCTPYKTOPBI OJUH B
N PYTOM 117151 TIpe/i CTaB/ieHus1 60jiee CI0XKHBIX CTPYKTYP [laHHbIX. KayK/1 b1l 13 371eMeHTOB polyline[i]
— 3T0 Tab/wila, TIpesi cTaB/istoIIas coO0 3aMuch:

print(polyline[2].X) --> -10
print(polyline[4].y) --> 1

Y otux AByX ¢GOpM KOHCTPYKTOpa eCTh CBOM OrpaHuueHus. Harmpumep, Bbl He MO’KeTe
VHUI[MA/IU3UPOBATh MOJsl OTPULIaTe/IbHBIMU WH/leKCaMu WM CTPOKOBBIMHM HH/JleKCaMu, KOTOpbie He
AB/ISIFOTCSA TIPaBWIbHBIMU W eHTU(GUKaropamMu. [1/i1 Takux Ijefieli ecTb Apyroi, 6osnee oOuii
dopmar. B aToMm popmare Mbl SIBHO MUIIIEM HH/EKC, KOTOPBINA J0/DKeH ObITh MHULIMATU3UPOBAH KaK
BbIpa)KeHHe, MeXX/1y KBaJipaTHbIMH CKOOKaMU:

OpnameS — {[|I+|l — "add", [II_II] — "SUb",

[ll*ll] — "mUl", [Il/ll] — lldivll}
i=20; s="-"
a = {[i+0] = s, [i+1] = s..s, [i+2] = s..s..s}
print(opnames[s]) --> sub
print(a[22]) --> ---

OTOT CUMHTAKCUC XOTb U 00Jiee TPOMO3A KU, HO TIpU 3TOM OoJiee Tubkuii: 06e dhopmel (B cTuse
CMUCKOB Y B CTWJIE 3aluCel) sIBJISFOTCS YaCTHBIMM CIy4dasiMi 3Toro 0Oojiee 00Imero CHHTaKCHCA.
KOHCTpPYKTOp {x = 0, y = 0} 3KBHBajieHTeH {["x"] = ©, ["y"] = 0}, a KOHCTpyKTOp {"r", "g",
"b"} SKBHUBaJIEHTEH {[1] = "r", [2] = "g", [3] = "b"}.

BrI Bcergia Mo)keTe 10 CTaBUTh 3alATYIO T10CJie TI0 C/iefIHel 3amucy. OTH 3aMbIKarolI[ye 3arsiThie
HeoO0s13aTe/TbHBI, HO BCeT/1a /10MyCTUMBI:

a = {[1]="red", [2]="green", [3]="blue",}

ITaHHas THOKOCTb OCBOOOKJAeT MpOrpaMMbl, TeHEpPHUPYIOIKe KOHCTPYKTOpbl Lua, oOT
HeoOxomrMo cTu 06pabarsiBaTh 110 C/Ie/IHUM 371eMeHT 0 CoObIM 0Opa3oMm.

HakoHell, BBl BCer/ia MOJKeTe MCI0/Ib30BaTh B KOHCTPYKTOPE TOUKY C 3alsTOM BMECTO 3arsaToM.
S 0OBIYHO MCIMOJIb3YI0 TOUKHM C 3aMSTON [JJ/isl OTZe/IeHUs Pa3duHBIX CEKIUH B KOHCTPYKTOPE,



HalipyuMmep, aJid OTAe/1eHrd 4aCTU B BU/J € CIIMCKA OT 4dCTHU B BHU/ € 3aMuceu:

{x=10, y=45; "one", "two", "three"}
YnpaxHeHus

Ynpaxnenue 3.1. Uto Hareuaraet c/iefyrolas nporpammac

for 1 = -10, 10 do
print(i, i % 3)
end

Ynpaxuenue 3.2. UTo sAB/eTCs pe3y/ibTaTOM BbIpa)keHUs 243747 A 4TO HacyeT 2/-3/47
Ynpaxxaenue 3.3. Mbl MoXXeM IpeJCTaBUTh MHoroused a,x" + a,_;x"1 + ... + a;x! + a, B Lua

KaK CIUCOK ero kosdduumentos {aol, al, ..., an}.

Hanumure (yHKI[MIO, KOTOpas MoJjiydaeT MHOTOUJ/IeH (TIpeficTaB/leHHBbIM B BHUZAe TaOMUIbI) U
3HaueHUe x, a 3aTeM BO3BpalljaeT 3HaueHHe MHOT OUJIeHa.

YnpaxHenue 3.4. MoykeTe /4 Bbl HanmMcarb (GYHKIUWIO W3 TPeJbIAYIIero YIpa)KHeHHUs Tak,
yTOOBI UCI0JIb30BATh N CJIO)KEHUH U N YMHOKeHUH (M He UCTI0JIb30BaTh BO3Be/|€HHe B CTeleHb)?

Ynpaxaenue 3.5. Kak Bbl MOXKeTe TIPOBEPUTH, UTO 3HaUeHUe siBJisseTCsl OyseBbIM, He mipuberas K
byHKLMU type?

YnpaxaHenue 3.6. PaccMoTpuM c/iefi yiolijee BbIpa’keHHe:

(x and y and (not z)) or ((not y) and x)

Hy>KHBI /I B 3TOM BbIpa)K€HUM KpyTJible CKOOKU? Kak Obl BbI 110 COBETOBA/IA MCII0JIb30BaTh UX B
ITaHHOM BbIpaKeHUM?
Ynpaxaenue 3.7. UTo Hameuaraet ciefiyoIui ckpunt? O0bsicHUTeE.
sunday = "monday"; monday = "sunday"

t = {sunday = "monday", [sunday] = monday}
print(t.sunday, t[sunday], t[t.sunday])

YnpaxaHenue 3.8. [Ipesmnono>xuM, Bbl XOTUTE CO3/laTh TaOMMIy, KOTOpas CBSI3bIBAET Kak7 IO
9KpaHUPOBAHHYIO 10 C/ie/l0BaTebHOCTb [I/isi CTPOK (CM. pa3fen 2.4) c ee 3HaueHWeM. Kak Obl BBI
Harvcaau KOHCTPYKTOP /1Jis1 TaKO# Tab/IuLbI?



IJTABA 4

Omneparopsbi

Lua mo/ijep)KMBaeT MOYTHU TPa/iMLIMOHHBIN HAbOp orepaTopoB, TTOX0KUX Ha omepaTopsl B C uiu
Pascal. TpaguiioHHbIe oTiepaToOpbl BK/AKUAKOT B ceOsi MprcBauBaHUe, YIIPaBJSIOI[Me CTPYKTYPhI U
BbI30BBI Tpoleyp. Lua Takke MOJJep)KMBaeT MeHee paclpoCTpaHeHHble OMepaTropbl, Takue Kak
MHO>KeCTBeHHOe MprCBauBaHUe U 00bsIB/IeHNS JTIOKATbHBIX TepeMeHHbIX.

4.1. OnepaTopsl NpUCBavBaHUuA

HPI/ICBaI/IBaHI/Ie — 3T0 Oa3oBoe CpeaCTBO USMEHEHHMA 3HdY€HUA HEpEMEHHOﬁ WJIN T10JI141 Ta6J'II/I]_]"bIZ

a = "hello" .. "world"
t.n=t.n + 1

Lua mo3BoJisieT OCyIIeCTBIAThL MHOJ)dCecmeeHHoe npuceaueavue (multiple assignment), koTopoe
TIpYCBaMBaeT CIIMCOK 3HaUeHUM CIMCKY TepeMeHHbBIX 3a O/lUH 1iiar. Hampumep, B mprcBavBaHUM

a, b =10, 2*x

rnepeMeHHas a I10/1y4yaeT 3HaueHHe 10, a [TIepeMeHHas1 b — 3HaueHue 2*x.

Bo MHO’XeCTBeHHOM IMpUCBANBAHUU Lua CIlepBa BBIUMC/IAET BCE€ 3HAYE€HHA W TOJIbKO 3daTeM
BBITIOJIHAET IMPpHUCBAWBAHUA. HOBTOMy Mbl MO>Xe€M HCIIOJIb30BdTb MHOXECTBEHHOE€ IIPpUCBAMBAHUE,
YTOOBI IOMEHATH MeCTaMH ABd 3HdY€HUs, KdK B /el YIOILIINX ITPpUMeEpax:

‘alj]"

X, Yy =Y, X -- MeHsieT mecTamMu 3HadeHusa 'X' c 'y
a[i], a[j] = a[j], a[i] -- MeHsleT mMecTamm 3HadveHusa 'a[i]' c

Lua BCerga IIpUBOAMWT KOJIMUECTBO 3HAQUeHUU K KOJ/JIMUECTBY II€EPEMEHHLBIX: KOI'Jd CIIMCOK
3HaUeHUU KOpoue CIIMCKa IIepeMEHHBIX, OOIIOJIHUTE/IbHbIE II€pEeMEHHBbIE IIOJ/JIYUdIOT B KdUeCTBE
CBOUX 3HAUeHUH Ilﬂ; KOoraa AOJIMHHee CIIMCOK 3HEIH€HI/II>1, A OIIO/IHHUTEJIbHbIE€ 3HA4Ye€HUA IIPOCTO

oT 6paCbIBa}OTCHZ

a, b, c=0, 1

print(a, b, c) --> 0 1 nil

a, b = a+1, b+1, b+2 -- 3HauyeHue b+2 urHopupyetcs
print(a, b) --> 1 2

a, b, c=0

print(a, b, c) --> 0 nil nil

ITo diegHee IIpUCBaMBaHKWEe B IIpUMepe BbIIIE II0Kd3bIBAET PACIIPOCTPdHEHHYHO OIJ_[I/I6Ky ,HJ'IH
WMHULIN AT 3d1IN U Ha60pa ImepeMeHHbIX BbI [ O/DXHLBI IIPE€J 0 CTABHUTL 3HAYEHHE [JId KdXX] OM U3 HUX:

a, b, c=0, 0, 0
print(a, b, c) --> 0 0 0

B feiicTBUTE/NbHO CTU OOBIITMHCTBO MPe/ bl yIIIUX MPUMEPOB B UeM-TO UCKYCCTBEHHO. {1 pefiKo
WCIO/b3yH0 MHO’KeCTBEHHOe TpUCBauBaHWe TPOCTO, UTOOBI 3amMucaTh HECKOJIbKO He CBSI3aHHBIX
Mexay coboil TpucBavBaHUM B OJHY CTPOKY. B yacTHOCTH, MHO>KeCTBEHHOe TMpHCBauBaHUe He
ObiCTpee SKBUBA/JEHTHBIX €My OJJMHOUHBIX TpUCBavBaHui. TeM He MeHee, 3auacTyl) HaMm
N eficTBUTe/NbHO TpeOyeTcsi MHOKeCTBeHHOe TIpUcBavBaHue. Mbl y)Ke BU e/l MpUMep, MeHSoIui



MeCTaMU 3HaueHHus y ABYX INepeMeHHbIX. bojiee pacripocTpaHeHHOe MCI0JIb30BaHUe 3aK/H0uaeTcs B
TOTyYeHUU He CKOJTbKUX 3HaueHU npu Bbi3oBe ¢yHKIMU. Kak Mbl mogpobHo obcynum B pazgene 5.1,
BbI30B (YHKLIMM MOJKeT BO3BpalllaTh HECKOJbKO 3HaueHW. B Takux cjydasix eJUHCTBEHHOe
BbIpa)K€HHE MOJXKeT TIpeJ0CTaBUTh 3HAueHWsi [Ji1 HEeCKOJbKUX IepeMeHHbIX. Harmpumep, B
TpUCBauBaHUU a,b=f() BbI30B f BO3BpalllaeT ABa 3HaueHUs: a IOJiyyaeT IepBoe, a b TMoJjy4yaer
BTOpOE.

4.2. JIoka/ibHbIe TepeMeHHbIe U 0/I0KH

Kp0Me 1"J'IO6aJ'IbeIX, Lua rnmogaep>XuBaeT MW JIOKd/IbHBIE II€epeMEHHbIE. \% 131 COo3aaeM JIOKa/IbHEIE
IlepeMeHHbIe TIPpY IIOMOIIM Ooreparopa local:

j = 10 -- rnobanbHas nepemMeHHas
local i =1 -- /loKasbHas nepemeHHas

B oT/muue OT 17100abHBIX TIepeMEeHHBIX, 00/1aCTh BU MO CTH JIOKATbHOM TIepeMeHHO oTpaHuyeHa
6/i0koM, T/ie oHa Obina 0ObsiB/IeHA. b10K — 3TO Teso YIpaBJsitollei CTPYKTYPbI, TeI0 (PYHKIUU WU
KyCoK Kozia (aiin umm cTpoka, rje rnepeMeHHasi Obiia 0ObsiBIeHa):

X = 10
local i = 1 -- NoKanbHas ANns Kycka

while i <= x do

local x = i*2 -- nokanbHas Ans Tena while
print(x) -->2, 4, 6, 8,
i=1i+1

end

if 1 > 20 then

local x -- nokanbHasa ansa Tena "then"

X = 20

print(x + 2) -- (HaneyaTaeT 22, ec/n YyC/I0BME BbINOAHUTCSA)
else

print(x) --> 10 (rnobanbHasi nepemeHHas)
end
print(x) --> 10 (rnobanbHasi nepemeHHas)

OO6paruTe BHUMaHUe, UYTO 3TOT MpUMep He OyneT paboTarh Tak, Kak Bbl 0)KU/aeTe, C/IH BBECTHU €ro
B MHTEpPAaKTUBHOM peXXHMe. B MHTepaKTUBHOM PEXHWMe KaXKJasi CTpOKa — 3TO CaMO CTOSTe/IbHbIN
KyCOK (KpoMme ciiyuasl, KOTJja KOMaH/a HabpaHa He T0/IHOCThi0). Kak TONbKO BbI BBe/leTe BTOPYIO
CcTpoKy npumMepa (local i=1), Lua BBITIOJHUT ee W HAuHeT HOBBIA KYCOK KOJla CO CJIe/VIOIeH
cTpoku. K TOMy MOMEHTY /IOKafbHO€e 00bsIB/IEHHE YyKe BbIN/1eT 13 CBOel 00/1acTu BUAUMO CTH. [1 /st
pellieHust 3TOH Tpo6/ieMbl MBI MOXXEM SIBHO OTPaHHUUThL BEChb 3TOT 0JIOK, 3aK/IIOUMB €r0 MEeXAY
KmoueBbIiMH ciioBaMM do u end. Kak Tosibko Bbl BBeseTe do, KOMaH/a 3aKOHUMUTCS TOJBKO Ha
cooTBeTCTByWOIeM eMy end, mo3ToMy Lua He OymeT NbITaTbCsl BHITIOJHUTH KaXKAYH CTPOKY TIO0
OT/leJIbHO CTH.

[Tog06HBIe 6/10KM C do ymoOHBI M TOrZAa, KOrja BaM Hy)KeH 0Oojiee TOUHBIM KOHTPOJIb Hajl
00/1aCTbI0 BUIMMO CTH HEKOTOPBIX JIOKAJbHBIX [IEPEMEHHBIX:

do
local a2 = 2*a
local d = (br2 - 4*a*c)A(1/2)
x1 = + d)/az2
X2 - d)/a2

(-b
(-b



end -- obnacTtb BugumocTM 'a2' u 'd' 3akaHumBaeTCHA 34ecCb
print(x1, x2)

Xopomuii CTWIb TIPOTPaMMMPOBaHUsI 3aK/I0UaeTCss B TIPUMEHEHUHW JIOKA/JbHBIX TepeMeHHbIX
Be3le, TAe 5TO BO3MOXHO. JlokalbHble IlepeMeHHble [IOMOralT BaM u30exaTb 3acopeHus
r7100a7bHOTO OKDPY)XeHUs HeHY)KHbIMU MMeHaMu. Bosiee Toro, JocTyn K JioKalbHOU TiepeMeHHOM’
ObicTpee, ueM K ryio6anbHOM. VI HakoHell, Jl0KanbHas repeMeHHas MepecTaeT Cyll[eCTBOBaTh, Kak
TOJILKO 3aKaHUMBAaeTCsi ee 00/1aCTb BUJUMO CTH, TI03BOJIsIsi COOPIIUKY Mycopa 0CBOOOAUTH TIaMSTh,
3aHUMAaeMYIO ee 3HaueHHEeM.

Lua o6pabarbiBaeT 00bsIBIeHUs JIOKATbHBIX IepeMeHHbIX Kak oreparopbl. Takum o0Opa3oM, Bbl
MO>KeTe 3alMChIBaTh JIOKa/lbHble 00BSIBIeHNUsI Be3e, I/le Bbl MOXKeTe 3amucarb omneparop. O61acTsb
BU/IMMO CTU 00BSIBJIEHHBIX TTepeMeHHBbIX HaUWHAeTCsl cpa3y mocje 0O0BbsIBAeHUsI U AJIMTCS A0 KOHIla
b10ka. Kakgoe oOBbsiBIeHHMe MO’KeT BK/IHOYaTh WHULMAIW3WpYIOlllee TpUCBaMBaHUe, KOTOpOe
N efcTByeT TaK >Ke, KaK U TPaJUI[MOHHOe TpUCBavBaHUe: JIMIITHUE 3HaueHUs OTOpachIiBalOTCS, a
JUIIIHWE TiepeMeHHble TOo/yuarT 3HaueHWe nil. Eciu B 00bsiBEHWM HeT WHUIMATU3UPYIOIIETO
MpUCBavMBaHUsl, TO OHO WHULIMATU3UPYET BCe CBOU MepeMeHHbIe 3HaueHrueM nil:

local a, b =1, 10
if a < b then

print(a) --> 1

local a -- HesABHoe '= nil'

print(a) --> nil

end -- 3aBepwaeT 610K, HayaThii ¢ 'then'
print(a, b) --> 1 10

B Lua PacCIIpo CTpdaHeHa c/j1eA yiollldd uanuomMa:

local foo = foo

OTOT KOJ, CO3/aeT JIOKalbHYIO TepeMeHHYI foo W UHULIMAIU3UPYeT ee 3HaUeHHEeM I100anbHOM
nepeMeHHOU foo. (JIokambHasi foo CTAHOBUTCS BHUJUMOMW TOJBKO NoOcC/ie 3TOTO 0O0OBsiBAeHUs.) JTa
uaroma yao06Ha, Korjja KyCKy Heo0Xo/1MMO Mpe/iBapuTe/IbHO COXPaHUTh MepBOHaYalbHOe 3HaueHue
repeMeHHOH, fla)ke eC/Ii MO3Ke KaKas-HUOyab qpyrasi GyHKLIMS U3MeHUT 3HaueHue 17100anbHoM foo;
5TO TaK)Ke yCKOpseT [ O0CTYI K foo.

[To CKOTbKY MHOTHE sI3bIKU BBIHYXK/]AalOT Bac OOBSIB/SATH BCe JIOKadbHbIe TepeMeHHbIe B Hauasie
6sioka (WM TIpOLie/lypbl), HEKOTOPbIe CUUTAIOT, UTO OOBSBJSATHL TepeMeHHble B cepejuHe 0Ji0Ka
SIBJISIETCSl TIVIOXOM MpakTUKO#l. Bce Kak pa3 Ha060poT: 0OBsAB/ISS MepeMeHHYI0, TOJNBLKO KOTJa OHa
N efiCTBUTE/NIbHO HY)KHA, BaM PeJIKO TIOHAJ 00UTCsi 00BSIBIATH ee O3 UHUIMAU3UPYIOLero 3HaueHust
(v moaTOMY BBI BpsiJ| 1 3a0yzeTe ee MPOUHUIMAIU3UPOBATh). bosiee TOro, Bbl yMeHbIllaeTe 06/1acThb
BU/IMMO CTU TIepeMeHHOM, uTo o0jieruaeT 4TeHue KoJia.

4.3. Ynpas/giiue KOHCTPyKLUHA

Lua mpepocTaBisieT HeOOJBIIOW M TpagUIMOHHbIM HAbOp yImpaBasIOUUX CTPYKTYp: if ans
yC/IOBHOTO BbITIOSTHeHUs1, a while, repeat u for ans urepauuu. Bce ympaprsitoiijie CTPYKTYPBI
obmamar0T sBHBIM 3aBepinaroiiuM 31eMeHToM: end 3aBepiiaet if, for u while, a until 3aBepiaer
repeat.

YcoBHOe BbipaXkeHWe YMpaBJsiOIell CTPYKTYpbl MOXKeT [arTh r0oe 3HaueHue. [TomMHUTe O
ToM, uTo Lua cuuraeT Bce 3HaueHus, oT/uuHble OT false u nil, uctunapiMu. (B uactHocTH, Lua
CUMTAaeT UCTUHHBIMU HOJIb U MYCTYIO CTPOKY.)



if then else

Omneparop if mpoBepsieT cBoe ycCi0BHe W B 3aBHCUMOCTU OT pe3y/ibTara BBIMIOJHSET OJHY W3
cBoux uactel, then vnu else. YacTs c else sBisieTcst HeoOs13aTeILHOMN.

if a < 0 then a = 0 end
if a < b then return a else return b end

if line > MAXLINES then

showpage()
line = 0
end

[ 75is 3anucu B/IOXKeHHBIX oneparopoB if Bel MoykeTe ucrno/b30Barh elseif. 3To aHanoruuHo else, 3a
KOTOpPBIM criefiyet if, HO TIpy 3TOM He BO3HUKaeT He0OX0/ MO CTU B HeCKOJIbKUX end:

if op == "+" then
r=a+b

elseif op == "-" then
r=a-=»n

elseif op == "*" then
r = a*b

elseif op == "/" then
r =a/b

else
error("invalid operation")

end

I[TockobKy B Lua HeT omeparopa switch, Takvie KOHCTPYKLIMH J10BOJIbHO PACIIPO CTPaHEHbI.
while

Kak caiegyeTr rM3 Ha3BdHUS, while IMOBTOPsAET CBOe€ TeJI0 A0 TeX II0P, NOKA yC/IOBHUEe MCTHUHHO. Kak
O6bI‘-IHO, Lua CIiepBa I1poBepdaeT YC/JIOBHE while; €C/IM OHO JIOXKHO, TO LHKJ/I 3dBepIIdETCHA; B
IMPOTHUBHOM C(CJ/Iydae Lua BBITIO/IHSIET TEJI0 OUKJ/Ia ¥ IIOBTOPSAET I,Z[ElHHbII‘/JI rponecc.

local i = 1
while a[i] do
print(a[i])
i=1i+1
end

repeat

Kak crnefyer W3 HasBaHusi, oneparop repeat—until nosmopsiem cBoe Teno [0 Tex MOpP, NOKA
yCJIOBHE He CTaHeT WCTUHHBIM. [laHHBINM oOmepaTop MNPOU3BOAUT TMPOBEPKY YCJIOBUSI MO C/e
BBITIOJTHEHUS TeJla, T03TOMY TeJIo I[MK/ia Oy/eT BBITIOJIHEHO XOTs Obl OZIUH pas3.

-- neyaTtaeT NepBYW HEMNYCTYW BBEAEHHY CTPOKY
repeat
line = io.read()
until line ~= ""
print(line)

B oTinune oT MHOTUX APYIrux A3bIKOB, B Lua ydji10BHE BXOOHUT B 00/1aCTh BHUAHWMOCTH JIOKa/IbHOM



repeMeHHOH, 00bSIB/IEHHOW BHYTPU LIMKJIA:

local sqr = x/2
repeat
sqr = (sqr + x/sqr)/2
local error = math.abs(sqr”2 - x)
until error < x/10000 -- local 'error' still visible here

Yucaosou for

Omneparop for cyijecTByeT B /ByX BapuaHTax: uucaosol for u obwuti for.
Yucnosoii for nmeeT ciief yIOLIUI CUHTAKCUC:

for var = expl, exp2, exp3 do

<ymo-1ubo>
end

OTOT UKIJI 6Y,Z[€T BBITIOJIHATE Umo-1ubo OJId KK 0T0 3HaUeHUd var OT expl A0 exp2, UCIOJIb3yAd
exp3 KadK wae aJsd yBejuuyeHud var. ITO TpeTbe BbIPpAKEHHE HEO6H3&T€JII;HO; KOrJd OHO OTCYTCTBYET,
Lua cuuTaeT 3HaueHuMe 11ara PdBHBIM 1. B KaueCcTBe TUIIUMUHBIX IMpUMEPOB MOXXHO IIPpUBECTH

for i 1, f(x) do print(i) end

10, 1, -1 do print(i) end

for 1

Ecnu Bam HY’>XeH LINKJI Oe3 BepxHero rpezjesna, TO Bbl MOXKeTe HCII0/1b30BdTh KOHCTAHTY math. huge:

for i = 1, math.huge do
if (0.3*iA3 - 20*in2 - 500 >= 0) then
print(i)
break
end
end

Y 1ukna for ecTh HEKOTOpbIie TOHKOCTH, KOTOPbIE BaM ’KeJlaTelbHO 3HaTh, UTOOBI NPHUMEHSITh
ero Haubosiee 3¢dekTUBHO. Bo-1epBbIX, BCeé TPHU BbIpa)K€HUS BBIUHC/SIOTCS TOJILKO OJWH pa3,
nepesi HauajoM LuK/a. CKaxkeM, B HallleM nepBoM mnpumMepe Lua Bbi30BeT f(x) BCero ofuH pas. Bo-
BTOPBIX, VMpaB/SIOINasi TepeMeHHas sB/SeTCSd JOKaJbHOW IlepeMeHHOHW, aBTOMaThYeCKU
00BsiB/IIEMOM orieparopoM for, ¥ 0Ha BU HA JIMIIIb BHYTPH LIMKJ/a. TUNTMUHAas olIMOKa — I10J/1ararhb,
YTO 3Ta repeMeHHasi BCe ellle CyIleCTBYeT 10 CJie OKOHYaHUs I[UK/Ia:

1, 10 do print(i) end

for i =
=1 -- BEpOsATHO, HenpaBuabHO! 3aecb 'i' rnobanbHas

max

Eciv BaM HY)KHO 3HaueHUe VIIpaB/siiOllled TepeMeHHOW Tocie I[Mkaa (0OBIUHO KOrja BBI
ripepbIBaeTe LIMK/), TO Bbl 0/DKHBI COXPAaHUTH ee 3HaueHue B Jpyroii epeMeHHOM:

-- HaxoAuT 3HayeHue B Cnucke
local found = nil
for 1 = 1, #a do
if a[i] < © then
found = 1 -- CcoOXxpaHseT 3Ha4deHue 'i'
break
end
end
print(found)



B-TpeThuX, Bbl HUKOT/la He [JOJ/DKHbI W3MEHSITh 3HaueHUe YMpaB/istolled mnepeMeHHOW: 3(deKT
1o 00HBIX M3MeHeHUH He Tpejicka3yeM. EC/ii Bbl XOTHTe 3aKOHUMTH LUK/ for 10 ero HopMaibHOTO
3aBepIilleHus, UCroJ/ib3yiTe break (kak B ripe/ b/ yiiieM rprumepe).

OOwyuii for

O61uii for 06xoaUT BCe 3HaUeHUs1, BO3BpalllaeMble UTepPUPYIOIel QyHKIMel:

-- ne4yaTaeT BCe 3HayeHus Tab6bnuupl 't'
for k, v in pairs(t) do print(k, v) end

OTOT TIpUMep HCII0JIb3yeT pairs, yA00HYH uTepupyroilyro GyHKUUIO /s mnepebopa Tab/uIbI,
nipesiocTaBysieMyto 0a3oBoit 6ubiuoTekoit Lua. Ha KakoMm I1are 3Toro LMK/A k MOJyuyaeT K/wu, a
v TI0Jly4yaeT 3Ha4eHUe, CBSI3aHHOE C 3TUM K/IFOUOM.

HecMOTpsI Ha CBOIO KaXKyIylOCs PO CTOTY, 061muii for 061amaeT MUPOKUMU BO3MOJKHO CTSIMHU.
C nojxosIMMU UTepaToOpaMu Bbl MOXKeTe B jierkounTaemol ¢opme rnepedOparh MpakTUUeCKU BCe,
yto yrogHo. CraHapTHble OUO/IMOTEKU TIPeJ0CTaB/SIOT HECKOJIbKO UTEepPaTOpOB, IMO3BOJISIOLUX
HaM repeOupaTrh CTpoKH (aiina (io.lines), Mapbl TaOMMIILI (pairs), 37IEMEHTHI 110 C/Ie/lOBaT eJIbHO CTH
(ipars), C/loBa BHYTPHU CTPOKM (string.gmatch) U T.K.

KoHeuHO, Mbl MO>KeM HarucaTh U Halllu COOCTBeHHbIe UTepaTopbl. XOTS UCMO/Ib30BaTh 001U
for nerko, y 3agauu HanMcaHusi WUTEPUPYIOUIUX (YHKIUKA eCTh CBOU HIOAHCHI, MO3TOMY MbI
pacCMOTPHUM 3Ty TeMy I03XKe, B IJiaBe 7.

Y 0011]ero ¥ YKMCA0BOTO LIUK/IOB €CTh /[Ba Ol UHAKOBLIX CBOWCTBA: MepeMeHHblIe [[UK/Ia T0KaTbHbI
[7isl TeJia 1[UK/Ia, U Bl HUKOT/a He [10/DKHbBI PUCBAUBATh UM KaKue-Tu00 3HaueHwUs..

PaccmoTpuM 0oJiee KOHKpDeTHbINM TpuMep npuMeHeHusi obiiero for. Jomyctum, y Bac ecTh
Tab/nija ¢ Ha3BaHUSIMU [THel HeJle/u:

days = {"Sunday", "Monday", "Tuesday", "Wednesday",
"Thursday", "Friday", "Saturday"}

Tenepb Bbl XOTUTE TIEPEBECTH Ha3BaHME [HS B er0 HOMEp II0 CUeTy B Hejejie. Bbl MOXXeTe MUCKaTh
3a/1aHHOe UMs B Tabsmile. OffHAaKO, KakK BbI CKOPO y3HaeTe, B Lua TOMCK MpUMeEHsETCs pefiko. bosee
3¢ (deKTUBHBIM T0/[X0/10M SIB/ISIETCSI TI0 CTPOeHHe 00paTHOM Tab/MIIbl, CKaXKeM, revDays, B KOTOPOM
Ha3BaHMS JHEeH HCIO/Ib3yIOTCSA KaK MH/EeKChl, @ HOMepa MCIOJ/b3yITCS KakK 3HaueHus. JTa Tabmiia
BBITIsIZIe/1a OBl C/ie1 yIOIuM 06pa3oMm:

revDays = {["Sunday"] = 1, ["Monday"] = 2,
["Tuesday"] = 3, ["Wednesday"] = 4,
["Thursday"] = 5, ["Friday"] = 6,
["Saturday"] = 7}

Torpma BCce, UTO BaM HY)XHO, UTOOBI HATH HOMEP I HS 110 Ha3BaHMIO, — 3TO 00paTUThCS 10 UH/J|€KCY
9TOM 0OpaTHOM TaOUIBI:

X = "Tuesday"
print(revDays[x]) --> 3

Pasymeercsi, Ham He TpeOyeTcsi OOBSBAATHL 3Ty oOpaTHyr Tab/suily BpyuHy0. Mbl MOXeM
dBTOMATHY€CKHU I10 CTPOUTH €€ 13 HEpBOH&‘I&J’[bHOﬁI
revDays = {}

for k,v in pairs(days) do
revDays[v] = k



end

OTOT LMK/ BBITIOJIHUT MpPUCBavBaHUe [Js1 KaKOro 3jeMeHTa days, I/le MepeMeHHasl k TMOJy4uT
KoY (1, 2, ...),av IoayuuT 3HadeHue ("Sunday", "Monday", ...).

4.4. break, return u goto

Omneparopbl break u return T103BOJISIIOT HaM BBINPLITHYTH (OCYIeCTBUTh 0e3yCI0BHBIN
nepexos;) u3 6sioka. Oneparop goto MO03BOJIIET HAaM IMPBITHYTb TPakKTU4YeCKu B JIHOOyH0 TOYKY
byHKLIMH.

Msb1 wucnonb3lyem omneparop break pns 3aBepiueHus 1ykia. JTOT OIeparop IpepbiBaeT
BHyTpeHHu 1uka (for, repeat umu while), KoTOpbIli ero cofepKUT, OH He MOXeT ObITh
WCI0J/Ib30BaH 3a mpejenamMyd LuK/aa. [locsie mpepbiBaHUs MporpaMma MpOJO/DKUT BBIMIOJHEHUE C
TOYKH, CJIe/lyIOIllel cpasy I10 c/ie IPepBaHHOr 0 L{MKJIA.

Omneparop return Bo3BpaljaeT pe3yabTarbl U3 QYHKLMH, eC/IM OHU eCTh, UM MPOCTO 3aBepliaeT
ee. B koHI1le KaXkJ 011 HYHKIUU TIPUCYTCTBYeT HesIBHBIN BO3BPAT M3 Hee, M03TOMY BaM Heobsi3aTeslbHO
ero MCroJb30BaTh, e€C/M Ballla (YHKLMsS 3aBepllaeTcs ecTeCTBeHHbIM 00pa3om, He BoO3Bpaljas
HUKaKOT 0 3Ha4eHUsI.

M3 cuHTakcuuecKux cooOpakeHUI oTiepaTop return MoXXeT OBbITh TOJIBKO TIOCJ/ie[HUM
onieparopoM 0J/i0Ka: ZpyruMu CJI0BaMu, 100 10 ceHUM OTlepaTopoM B BallleM KycKe, 1100 mpsiMo
nepef, end, else vy until. B cnepyromiem nprumMepe return — 370 1o ciaeHUi oneparop 6/10ka then.

local i =1

while a[i] do
if a[i] == v then return i end
i=1i+1

end

O6BIYHO 3TO UMEHHO Te MeCTa, TJje Mbl UCII0/ib3yeM return, 1o CKOJbKY J00bie pyrue oreparophl,
ciefywoolyde 3a HUM, OblM ObI HefoCTymHBL. MIHOT/A, TeM He MeHee, ynoOHO MuHcaThb return B
cepequHe 6/10Ka; HaripuMep, Bbl MOXKeTe OTJIaXXUBATh (PYHKIUIO U XOTUTe U30eKaTb ee BhITIOJTHEHMUSI.
B no/;06HbIX CTyuasix BbI MOYKeTe HCI0JIb30BaTh siBHBIN 6710k do BOKpyT omeparopa return:

function foo ()

return - -<< CUHTAKCWYECKAS OlMBKA
-- 'return' saBnseTcs nocnegHuM OMepaTopoM B CIeAYWWEM KyCKe
do return end -- OK
<0pyaue onepamopbl>
end

Omneparop goto mepejaeT BBINIOJIHEHWE TMPOrpaMMbl COOTBETCTBYHOIel MeTkKe. HacueT goto
ObLTN A oJTHe 00CyK/|eHus, U HEKOTOPbIe JIF0J U /la)Ke ceifuac CUMTAIOT, UTO 3TU OTepaTopbl Bpe/ Hbl
NJIsL SI3bIKOB TIPOT PAMMUPOBAHUS U I 0JDKHBI OBITH U3 HUX UCK/TIOUeHbl. O/1HAKO, PsiJ| CYli[eCTBYIOIINX
S3bIKOB TIpefijlaraeT goto coBepilleHHO 000CHOBaHHO. [laHHbIe OMepaTophl SIBSIOTCS MOIIHBIM
MeXaHU3MOM, KOTOPKIH, Oy yuu UCMOJ/Ib30BAaHHBIM C OCTOPOXKHO CThIO, CIIOCO0EH /Ul YAyUIITUTh
KauyeCTBO Balllero Koz a.

B Lua cuHTakcuc AJis oneparopa goto BIMOJIHE TPaJULMOHHBIN: 3TO 3ape3epBUPOBAaHHOE CJIOBO
goto, 31 KOTOpBIM CjefiyeT WMSI MeTKU, KOTOpoe MO’KeT ObITb J/H0bIM J0MyCTUMBIM
uneHTudukaropom. CHUHTAKCUC [Jid MeTKM HeMHOro 0osiee 3aryTaHHBINM: [Ba [BOETOYMs, 3a
KOTOPBIMU CJie[yeT KWMsi MeTKHU, MOoCJie KOTOPOTO WAYT elle [Ba [JBOETOUUs, Harpumep, Kak
B ::name::. JTa CJOXHOCTb HaMepeHHas, UTOObI 3aCTaBUTh TPOTPAMMUCTA ABaXKAbl T0/[yMarh,



TIPEJK/ie YeM MCTI0J/Ib30BaTh goto.

Lua Hak/aJbIBaeT HEKOTOpPbIe OTPAaHUUYEHHUS Ha TO, KyJa Bbl MOXXETEe TPLITHYTh IMPH MOMOIIU
goto. Bo-TmiepBbIX, METKH C/eAYIOT OOBIYHBIM ITPABH/AM BUJHUMOCTH, TOTOMY BbI HE MOJXKETe
MPBICHYTh BHYTPh 0OJsi0Ka (IT0CKOJBLKY MeTKa BHYTpU 0JI0Ka HeBHAMMa 3a ero mpejaenamu). Bo-
BTOPBIX, BBl HE MOXKET€ BBINPBITHYTh U3 PyHKIMU. (OOpaTuTe BHUMaHWe, UTO TEepPBOe MPAaBU/IO yXKe
WCK/IIOUaeT BO3MOXXHOCTbH TPLITHYTh BHYTPb (GYHKILMW.) B-TpeTbUX, Bbl He MOJKETe IIPBITHYTh
BHYTPb 00/1aCTH BUUMO CTH JIOKAJTbHOU TepeMeHHOH.

TUMUUHBIM M XOPOIIIO 3apeKOMEH/]0BABIITUM Ce0st IpUMeHEeHHEeM goto SIB/ISIeTCsl MOJI e/IMPOBaHue
HEKOTOPOM KOHCTPYKIIMH, KOTOPYIO BbI y3Ha/IU W3 IPYroro si3blka, HO KOTOpasi OTCYTCTByeT B Lua,
HampuMep continue, MHOTOypoBHeBble break, redo m T. m. Omeparop continue — 3TO MPOCTO
Oe3yc/IOBHBIN TIepexo]; K MeTKe B KOHIle 0Ji0Ka I[uK/a; oreparop redo OCYIeCTBsIeT Mepexof K
Hauany 6/10Ka:

while some_condition do
i:redo::
if some_other_condition then goto continue
else if yet_another_condition then goto redo
end

<Kakxoli-Hubyob K00 >
::continue::
end

[TonesHoi#t meranbio B crerudukanmuu Lua sBaseTcss TO, 4yTo 06/1aCcTh BUJWUMOCTH JIOKaJbHOMN
HEpEMEHHOfI 3dKdHYKMBAdETCA Ha IIEPBOM Henycmom oliepdrope 6]'[0Ka, B KOTODOM 5Td II€epeMEHHas
onpe,qeﬂeHa; MEeTKHM CUHUTAKTCHA HYCTLIMI/I onepaTopaMI/I. qTO6bI YBI/I,ZLETB I10/1Ieé3HOCThb ,E[aHHOI‘/JI
JleTanu, paCCMOTPHUM CJiel yIOlui (hparMeHT Koz a:

while some_condition do

if some_other_condition then goto continue end
local var = something

<Kakxoli-Hubyob K00 >
::continue::
end

Bbl MOJKeTe MojymMaTb, UTO 3TOT goto TeperphIriBaeT B 00/1aCTh BUJWUMOCTHU TI€PeMeHHOU var.
OpHako, MeTKa continue HaXO/UTCS M0 CJie TI0 CJieZIHEro HeMmyCTOTo oreparopa 6/i0ka, ¥ Mo3TOMY He
B 06/1aCTH BUZMMO CTHU TIePEMEHHOM var.

Oneparop goto Takxe IMoJie3eH MPU HaMKMCAaHWM KOHEUHbIX aBTOMAaroB (MallWH COCTOsSIHUM). B
KaueCTBe TpuMepa JUCTUHT 4.1 TOKas3bIBaeT MPOTpaMMy, MPOBEPSIONIYI0, COZEPXUT JIU ee BBO/
yeTHOe KOMMUeCTBO Hyseid. CyIecTBYIOT Jyullle Croco0bl HamucaHWs 3ToM creludryeckon
TIPOTPaMMBbl, HO JlaHHBIN MO/ X0A yA00€eH, eCc/M Bbl XOTUTE aBTOMaTHUeCKH TepeBeCcTH KOHEUHBIN
aBToOMar B koA, Lua (mopymanTe 0 iJUHAMUYeCKOM reHepaluy Ko/a).

JIncTtuHr 4.1. [IpuMep KOHeUHOro aBromara C UCroJib30BaHueM goto

::s1:: do
local ¢ = io.read(1)
if == 'Q' then goto s2
elseif ¢ == nil then print'ok'; return
else goto si
end
end
1:82:: do

local ¢ = io.read(1)



if ¢ == '0' then goto si
elseif ¢ == nil then print'not ok'; return
else goto s2
end
end

goto si1

B KauecTBe Apyroro mpumepa pacCMOTPHUM TIPOCTYIO WUrpy B JIaOUPUHT. JIAOUPUHT COZep>KUT
HeCKOJIbKO KOMHAT, B KaXX/J0U [0 YeThIpex [ Bepei: ceBep, IOT, BOCTOK U 3amaj. Ha kaxzgom miare
1oJib30BaTe/ib BBOJAUT HarpaB/jeHWe [BUWKeHUs. EcM B TOM HarpaBjeHUU eCThb [JBepb, TO
MoJib30BaTre/ib IepexoJUT B COOTBETCTBYIOIIYHD KOMHATy; HHaue IIporpaMma IieuaraeT
nipe ynpexzeHue. Llenbio siBasieTCs JJOUTHU OT Hauya/lbHOW KOMHAThI [0 KOHEeYHOM.

OTa wurpa SB/sSeTCS TUMWYHOW MalIMHOW COCTOSIHUM, T/e TeKyljas KOMHara SBJIeTCs
COCTOsSIHMEM. MbI MOJKeM peasii30BaTh 3TOT JaOUPUHT, UCTIO/b3Ys OJUH O/IOK J/1s1 KaXKJ 01 KOMHATbI
Y orieparop goto /s repexo/ia U3 OJJHOW KOMHAThI B ipyryto. JIMCTUHT 4.2 TI0Ka3biBaeT, KaK MOYKHO
Harucarh HeOOMbIION TAOUPHUHT C UeThbIpeMst KOMHATaMH.

st 5TOM TIpOCTOW Wrpbl Bbl MOJXKETe pelIuTh, UTO MpOoTrpaMMa, yIpaBJ/seMasi JaHHbIMH, B
KOTOPO# Bbl OMMCHIBAETe KOMHAThI U TTlepeMell[eHHs TIPU TTOMOIIH Tab/iuil, siBisieTcs 6oJiee y1auHbIM
pemeHueM. OZHAaKO, €C/IM B UTpe AJid KaXKA0W KOMHAThl MpeJyCMOTPeHbI 0COOble CUTYyalUH, TO
9TOT MO/ X0/ Ha 0 CHOBe KOHEUHOT' 0 aBTOMara sIB/IsIeTCsl BIIOJTHE yMeCTHBIM.

JIuctuHr 4.2. Irpa «1abupuHT»

goto rooml -- Haya/bHaa KOMHaTa

::rooml:: do
local move = io.read()
if move == "south" then goto room3
elseif move == "east" then goto room2
else
print("invalid move")
goto rooml -- ocTaemcss B 3TOl Xe KOMHaTe
end
end

::room2:: do
local move = io.read()

if move == "south" then goto room4
elseif move == "west" then goto rooml
else

print("invalid move")
goto room2
end
end

::room3:: do
local move = io.read()

if move == "north" then goto roomi
elseif move == "east" then goto room4
else

print("invalid move")
goto room3
end
end

::roomd:: do
print("Congratulations, you won!")



end

YnpaxHeHus

YnpaxHenue 4.1. BonbmuHCTBO s3bIKOB € C-00pa3HbIM CHMHTAKCMCOM He TIpefijiaraet
KoHCTpYyKLUHO elseif. [ToueMy 3Ta KOHCTpyKLUs O0Jibiilie HY>kKHa B Lua, ueM B Tex si3bIKax?

Ynpaxnenue 4.2. OnuiidTe yeThbipe pa3MyHbIX Crocoba Hamucarb 6e3yc/ioBHbIN UK B Lua.
Kakoii criocob npeimounTaeTe Bbi?

YnpaxxHenue 4.3. MHorue cuuTaioT, uyTo repeat—until vcnonb3yeTcs pefko U MOTOMYy He
J10JKeH TIPUCYTCTBOBATh B MUHUMAa/IMCTUU e CKUX si3biKaX Bpojie Lua. UTkl BeI flymaeTe 06 3TOM?

Ynpaxuenue 4.4. [lepenuiinuTe KOHeUHbIN aBTOMAT M3 MUCTUHTA 4.2 6€3 uCnob30BaHus goto.

Ynpaxuenue 4.5. MosxeTe 1 Bbl 00BSICHUTD, TIoueMy B Lua MpUCYTCTByeT OoTpaHUUeHHe Ha TO,
YTO goto He MO’KeT BBINPLITHYTh U3 QyHKIuU? (Ilomckaska: Kak Obl Bbl peasiv30Bajd /laHHYIO
BO3MO>XHOCTh?)

Ynpaxnenue 4.6. [JonycTuB, uTO gOt0 MOXKXeT BBITIPHITHYTH U3 (QYHKLIMH, OOBACHUTE, UTO
nenana 6u1 mporpamma B yiictuHre 4.3. ([lombiTaliTech paccyAaTb 0 MeTKe TPU TTOMOIIUA TeX Ke
npaBu/ 06/1aCTU BUJUMO CTU, YTO UCTIOJIb3YIOTCS 17151 IOKA/TbHBIX TIepeMeHHbIX.)

JInctunr 4.3. CTpaHHOe (U HeJJ0MyCTUMOe ) UCI0J/Ib30BaHUe goto

function getlabel ()
return function () goto L1 end
I B
return 0

end

function f (n)
if n == 0 then return getlabel()
else
local res = f(n - 1)
print(n)
return res
end
end

x = £(10)
x()




IJTABA 5
DyHKI{UHA

(DYHK]_I"I/II/I ABJIAOTCA OCHOBHBLIM MEXdHHW3MOM a6CTpaKI_[I/II/I oIieparopoB Hu Bpra}KEHHfI B Lua.
@YHKIIMM MOTYT BBIMIOJHATL OTIpejie/ieHHOe 3ajaHue (MHOT/Aa Ha3biBaeMOe npoyeodypol WIu
noanpoepaMMoﬁ B APYyrux HBLIKaX) N/IK BBIUUC/IATE M BO3BPAIdTh 3HAUYEHHA. B ImepBoM Cjiyude MbI
HCIIOJIb3YEM BbI30OB qJYHKI_[I/II/I KdK OI1eparop, BO BTOpPOM dCjlydde Mbl HCIIOJ/Ib3yeM €ro KdkK
BbIpd)XKE€HHE:

print(8*9, 9/8)

a = math.sin(3) + math.cos(10)
print(os.date())

B o06oux cnyuasix 3ak/loueHue CIKMCKa apryMeHTOB B KpyIvible CKOOKM 0003HauaeT BBI3OB; eC/U Y
BbI30Ba (DYHKI[MM HET apryMeHTOB, TO Mbl BCe PaBHO [|OJDKHBI HalMCaTh MyCTOW CIMCOK () AJis
o6o3HaueHus BbI30Ba. CylijecTByeT 0coboe UCKIHOUeHHe M3 3TOTO TMpaBuia: ey y (PyHKLUU BCETro
OJJUH apryMeHT U 3TOT aprymMeHT 100 CTPOKOBBLIN JuTepas, JUO0 KOHCTPYKTOP TabJUIbI, TO
KpYT/ible CKOOKY HeoObs13aTe/IbHbI:

print "Hello World" <--> print("Hello World")
dofile 'a.lua' <--> dofile ('a.lua')
print [[a multi-line <--> print([[a multi-line
message]] <--> message]])

f{x=10, y=20} <--> f({x=10, y=20})
type{} <--> type({})

Lua Take IpejijlaraeT CreljdaabHbId CUHTAKCHUC Z1J11 00beKTHO-0pHEeHTUPOBAHHBIX BHI30BOB —
oTepalLMio JBOeTouus. BeiparkeHue Bpofie o:foo(x) — 3TO BCEro JIMIIb JPyroi Crocob HamucaTb
0.foo(0,x), TO €CTh BBI3BaTh o.foo, 100AB/sISA o B KAUeCTBE MEepPBOro /I0MOJHUTEIbHOT0 apryMeHTa.
B rnaBe 16 Mbl 06CynuM 1moz00HbIE BBI30OBHI (M 00beKTHO-0pHEHTHUPOBAHHOE TTPOrpaMMHPOBaHKE)
6onee mopo6HO.

[Tporpamma Lua MO’XeT HMCIO/b30BaTh (DYHKIMM, HamMcaHHbIe Kak Ha Lua, Tak U Ha C (umm
Mr0060M 1pyroM si3bIKe, KOTOPbIH HUCITI0J/Ib3yeTCsl 0 CHOBHBIM TIPUIOKeHueM ). Haripumep, Bce pyHKITUN
W3 CTaHgapTHOW OubOmmoTekn Lua Hamucanbl Ha C. TeM He MeHee, TIPU BBbI30BEe HET HUKAKOM
Pa3HUILIBI MeXKy QYHKLIMSMH, OMpe/ eJleHHbIMU B Lua, v pyHKIMSAMU, onpe/eleHHbIMH B C.

Kak Mbl Bujend B JPYyrux NpUMepax, orpezeseHrde (GYHKLUMM CAeAyeT TPaJUIIOHHOMY
CUHTAKCHUCY, HarlpuMep, Kak TT0Ka3aHO HIDKe:

-- CKnajbiBaeT 3J71eEMEHTbHI NnocsiegoBaTesiIbHOCTU 'a'

function add (a)
local sum = 0

for 1 = 1, #a do
sum = sum + af[i]
end
return sum
end

B 5ToM cuHHTakcuce oripejie/ieHMe (QPYHKLIMU COJepXUT ums (B TIpUMepe 3TO add), CIIHCOK
napamempog u meso, KOTOPOE SIBJISIeTCSI CHMCKOM OTepaTopoB.
[TapameTpnbl paboTalOT B TOUHOCTH KaK JIOKa/lbHbIe TlepeMeHHble, MMPOUHUI[AAIN3UPOBaHHbIE



3HAUeHWSIMM apryMeHTOB, KOTOpble OBbIIM TiepeflaHbl BBI3OBY (YHKI[MU. Bbl MO’keTe BbHI3BATh
(GYHKLMIO C UMCIOM aprymMeHTOB, OTJIMUHBIM OT €e uuc/ia napameTpoB. Lua mpuBefeT 4uC/Io
apryMeHTOB K UMC/y IlapaMeTpOB TakK >Xe, KaK M IPU MHOXXeCTBEHHOM IpHCBavBaHWU: JIUILLIHUE
apryMeHTbl OTOpAChIBAlOTCS, JIMIIIHWE TlapaMeTpbl Toay4aroT nil. Hampumep, paccMmoTpum
C/1e[ YOy (PYHKLMIO:

function f (a, b) print(a, b) end

Ona o6/1a/1aeT ciiefl yIOIuM TOBe/i eHUeM:

f(3) --> 3 nil
f(3, 4) --> 3 4
(3, 4, 5) --> 3 4 (5 oTbpachiBaeTCs)

XoTsi Tmof00HOe TOBeJeHHWe MOJXKeT TIpUBECTU K oOlrMbkaM TMporpaMMUpOBaHus  (JIeTKo
oO6HapyXKMBaeMbIM BO BpeMs BBITIOJTHEHUSI), OHO /10BOJIbHO Y1 00HO, 0CcOOeHHO [/is1 apryMeHTOB TI0
yMmoJyiuaHuto. Harpumep, pacCMOTpUM cJief VIOIy0 (QYHKIWI0, MHKPEMEHTUDPYIOIIYI0 TJI00anbHbIN
CYETUMK:

function incCount (n)
n=mnorl
count = count + n
end

Y sToM ¢yHKIMM 1 CAY)KUAT B KauecTBe aprymMeHTa MO yMOJYaHUIO; T.e. BbI30B incCount() 6e3
apryMeHTOB yBeIMYWUT count Ha eguHULly. Korma BbI BbI3bIBaeTe incCount(), Lua cmnepBa
VHULIMA/IU3UpyeT n 3HaueHWeM nil; BbipakeHHWe C or BO3BpalllaeT CBOW BTOpPOW oOmepaH[, U B
pe3ysnbTare Lua rnprcBavBaeT nmepeMeHHOMW n CTaHJapTHOe 3HaueHue 1.

5.1. MHOXXeCTBeHHBIe pe3y/bTaTbl

HeTpaiulIMOHHOM, HO [OBOJIbHO YA 00HOUW ocobGeHHOCThIO Lua siBAsieTCcs TO, YTO (PYHKIUU
MOTYT BO3BpalllaTh HECKOJIbKO 3HaueHUU. Tak Jenat0T HeKOTOpble TIpefiomnpe/e/ieHHble (PYHKLUU B
Lua. TIpumepom siBiisieTcsi GyHKLUS string.find, KOTOpasi HaXOAUT MeCTOTION0XeHWe oOpasiia B
cTpoke. OTa (yHKUUS BO3BpalllaeT ZiBa WHJeEKCa, KOoTja HaxoJuT obpasel|: UHAEKC CUMBOJIA, C
KOTOPOTO HauWHaeTcs obOpasell, W UWHJEKC CUMBOJIa, Ha KOTODOM OH 3aKaHUMBAeTCS.
MHoO>keCTBeHHOe IpYCBavuBaHUe MO3BOJIsieT TIPoTpaMMe MoJIyuuTh 00a pe3yabTara:

s, e = string.find("hello Lua users", "Lua")
print(s, e) --> 7 9

(O6paruTte BHUMaHUe, UTO WH/ €KC TTePBOr0 CUMBOJIa CTPOKU paBeH 1.)

@DYHKLNUM, KOTOpbIe Mbl NUllleM B Lua, Takke MOTYT BO3BpalllaTh MHO>KeCTBEHHbIE pPe3y/bTaTbl
MpyU MOMOLM Tepeuyrc/ieHUs] UX MOoCJ/e K/IueBOro cjoBa return. Hampumep, dyHKius zs
HaxO’X/|eHWsI MaKCMMaJbHOTO 3J/ieMeHTa B [0C/Ae[0BaTeJlbHOCTU MOJXKeT BO3BpaljaTb U
MaKCHMMaJlbHbIN 37IEMEHT, U ero MeCTOHaX0X/ eHue:

function maximum (a)

local mi = 1 -- NHAEKC MaKCUMasibHOrO 3HauyeHus
local m = a[mi] -- MaKCuManbHOe 3HayeHue
for 1 = 1, #a do

if a[i] > m then

mi=1i; m = a[i]

end

end



return m, mi
end

print(maximum({8,10,23,12,5})) --> 23 3

Lua Bcersia mpyuBO/IUT KOJIMUeCTBO pe3y/ibTaToB PYHKIMU K 0O6CTOSTebCTBaM ee Bbi3oBa. Korza
MBI BbI3bIBaeM (YHKI[MIO Kak orieparop, Lua otrbpackiBaeT Bce pe3ynbTarbl (GyHKIUU. Korga ™Mbl
WCII0JIb3yeM BbI30B KakK BbipakeHue, Lua ocraB/sieT TOIBKO MepBbIM pe3ynbTar. Mbl MoJjiyyaeM Bce
pe3y/bTaThl JIIb TOT[a, KOT/la BbI30B SIB/SIETCS MO CAeHUM (WU e[JUHCTBEHHbIM) Bblpa)kKeHHUEM B
criicke BbIpakeHU. B Lua 3Tu crivcku BCTpeuaroTCsl B UeThipeX KOHCTPYKLMSX: MHOXXECTBEHHbIe
TIpUCBavMBaHUsl, apTYMeHThI B BbI30BaX (PYHKI[MM, KOHCTPYKTOPKI Tab/auil U omiepatopsl return. [1s
WUTIOCTPALlMM BCEX 3TUX CAydaeB JOMYCTUM, UTO y HAC eCThb TakKWe OmpejeseHus AJis HalluX
IO CJ1e/1 YIOIIIUX IPUMEPOB:

function foo@() end -- BO3BpawaeT O 3HayeHwWi
function fool() return "a" end -- BO3BpawaeT 1 3HaueHue
function foo2() return "a", "b" end -- BO3BpawaeT 2 3HayeHus

HPI/I MHOXE€CTBEHHOM IIpUCBdAMBdAHHWH BBLI30OB CI)YHKI_[I/II/I B KaduecCTBe TII0C/IeaHero (I/IJ'II/I
e,Z[I/IHCTBeHHOI"O) BbIPpdA)KE€HUA ITPOU3BEJ €T CTOJIBKO pe3y/ibTdTOB, CKOJIbKO Y HAC IT€PEMEHHBIX:

X/y = fOOZ() - X:"a", y:an
x = foo2() -- x="a", "b" oT6pactiBaeTcs
XIyIZ = 10,1:002() - X::LOI y:"alll Z:nb"

Eciu ¢yHKIMS He BoO3BpalllaeT 3HaueHWs] WM BO3BpalllaeT WX MeHbllle, ueM HY)XHO, To Lua
Tpou3Be/leT B KaueCTBe HeJl0 CTAl0IIMX 3HaueHu nil:

X,y = foo0() -- x=nil, y=nil
X,y = fool() -- x="a", y=nil
X,¥,z = foo2() -- x="a", y="b", z=nil

Bb130B (hyHKIMH, KOTOPBIM He SIB/SETCS 110 CJIelHUM 37IEMEeHTOM B CITMCKe, BCer/ia 1aeT pOBHO OZlMH
pe3ysibTar:

foo2(), 20 -- x="a", y=20

X,y
X,y fooO(), 20, 30 -- X=nil, y=20, 30 oT6pacbiBaeTCH

Korga BbI30B (DYHKLMU SIB/ASIETCS MOC/AE€JHUM (UM €JUHCTBEHHbIM) apryMeHTOM Jpyroro
BbI30Ba, TO BCe pe3y/bTaThbl MEPBOTO BbI30Ba Mepe/aloTCsl KaK apryMeHThl fjis BTOPOro. Mbl yxxe
BUZIE/IA TPUMeEpPbl 3TOW KOHCTPYKUMM C (QyHKIueld print. [TocKolbKy (YHKLUS print MOJKeT
MoJiyuyarb MepeMeHHOe UMC/IO apryMeHTOB, OIleparop print (g()) MeyaraeT Bce pe3y/bTarThl,
BO3BpallleHHble (PYHKIHEeH g.

print(foo0()) -->

print(fool()) --> a

print(foo2()) --> a b

print(foo2(), 1) --> a 1

print(foo2() .. "x") --> ax (cmoTpuTe panee)

Korja BbI30B (PYHKLIUU f002 MPOUCXOAUT BHYTPHU BblpakeHus, Lua MpUBOAUT UKUC/IO Pe3y/lbTaroB K
OZHOMY; II0O3TOMY B MO C/lefiHeH CTPOKe KOHKAaTeHaLUs UCII0JIb3yeT TOJBKO "a'".

Eciv mbl Hanuiiem f(g(x)), rge y f (PMKCMpPOBaHHOE UMCJIO aprymMeHTOB, To Lua mpuBeper
YUCJIO pe3y/ibTaroB g K UMC/Iy [TapaMeTpoB f, KakK MbI yyKe BUJe/Id paHee.

KoHCTpyKTOp TabuIbl TOXKe coOupaeT BCe pe3y/bTaThl Bbi30Ba, 0e3 KaKux-1100 U3MeHeHUi:



t = {foo0()} -- t = {} (nycTtaa Tabnuua)
t = {fool()} -- t = {"a"}
t = {foo2()} -- t = {"a", "b"}

Kak O6bI‘-IHO, 3TO II0BeAeHHE BCTpedudeTCd JIMIIb TOrI'Zd, KOI'Zld BbI3OB MBJ/IAETCA I10C/I€JHHUM
BbIpd’)K€HHEM B CITMCKE; BbI3OBEI B 0 OBIX APYrux MecCradx 4ar0T pOBHO OAHWH pe3y/ibTdT:

t = {foo0(), foo2(), 4} -~ t[1] = nil, t[2] = "a", t[3] = 4

HaKOHEL[, orieparop Hano,q061/1e return f() BO3BpallldaeT BCe 3HAUeHUs, BO3BpalljaeMble f.

function foo (1)
if 1 == 0 then return foo0()

elseif i == 1 then return fool()
elseif i == 2 then return foo2()
end
end
print(foo(1)) --> a
print(foo(2)) --=>ab
print(foo(0)) -- (6e3 pe3ynbTaToB)
print(foo(3)) -- (6e3 pe3ynbTaToB)

Bbl MOXXeTe 3aCTaBUTh BbI30B BEpPHYTb pOBHO OJUWH pe3y/bTar, 3ak/JlOUUMB €ro B
JOTIO/THUT €JTbHYIO TIapy KPYIJIbIX CKOOOK:

print((foo0())) --> nil
print((fool())) --> a
print((foo2())) --> a

BynbTe BHUMAaTenbHbI, TaK Kak oreparop return He TpeOyeT CKOOOK BOKDPYr BO3BpalllaeMoOTO
3HaueHwUs; Jitobasi mapa KpPyrJblXx CKOOOK, TIOMell[eHHast TaM, CYUTAeTCsl [10TOHUTeNbHON. [ToaToMy
oriepatop Bpoje return(f(x)) BCerga BO3BpalllaeT POBHO OJHO 3HaueHWe, BHe 3aBUCHMOCTU OT
TOT0, CKOJIbKO 3HaueHUM Bo3BpaljaeT QPyHKUus f. IHOTa 5TO MMEHHO TO, UTO BaM HY)XHO, UHOT[a
HeT.

CrnietmanbHOU (yHKIMeN, BO3Bpalllatollell HeCKOJIbKO 3HaueHWM, sB/sieTcs table.unpack. OHa
1oJiyyaeT MacCUB U BO3BpalllaeT B KaueCTBe pe3y/bTaTOB BCe 3JIeMEHThI 3TOr0 MaCcCUBAa, HAYMHASA C
vHjekca 1:

print(table.unpack{10,20,30}) --> 10 20 30
a,b = table.unpack{10, 20,30} -- a=10, b=20, 30 oTb6pachBaeTcH
O,Z[Ha N3 BdA>XHbBIX O6JIaCTeﬁ IIPUMEHEHUA unpack — MeEXaHH3M 0611_[61"0 BbI30Ba. MexaHU3M

00111ero BbI30Ba M0O3BOJISIET BaM JlMHAMUUeCKU BbI3BaTh H00YI0 QPYHKIIUIO C TF0OBIMU apryMeHTaMH.
B ANSI C, Haripumep, HeT criocoba Hamucarh KoJj 006111ero Bbi3oBa. Bel MokeTe 00bABUTH (BDYHKI[HIO,
KOTOPpasi 1oJIyuyaeT mepeMeHHOe YKCJI0 apryMeHTOB (TIpU MOMOIIM stdarg.h), ¥ Bbl MOXKeTe BbI3BaTh
GYHKLMI0O C HEeCKOJbKMMU TepeMeHHBbIMHU, UCMO0J/b3ysl yKasarenu Ha ¢GyHKOuu. OJHako, Bbl He
MO’KeTe BbI3BaTb (DYHKLIMIO C MIeEPEeMEHHbIM UMCIOM apryMeHTOB: y Ka)K[0T0 BbI30Ba, KOTOPbIN Bbl
nuimete Ha C, ecTh (UKCUPDOBAHHOE UYHCAO apryMeHTOB, a KaX/blii aprymeHT o0J/afaer
¢dbukcupoBaHHBIM TUMOM. B Lua, ec/u Bbl XOTUTE BbI3BaTh (PYHKLMIO f C MepeMeHHBbIM UMCIOM
apryMeHT OB, XpaHSL[UMCSl B MACCUBE a, Bbl PO CTO MUIIXTE TaK:

f(table.unpack(a))

BbI30B unpack BO3BpaljaeT BCe 3HaueHUsI U3 a, KOTOpble CTAHOBATCS aprymMeHTamu BbI30Ba f.
Hanpumep, pacCMOTpUM CJief] YIOL[UM BbI30B:



print(string.find("hello", "11"))

Bb1 MoO>keTe AWHAMKWY€eCKH II0 CTPDOUTD S5KBUBA/IeHTHBIN BbI30B I1py rIoMo1IH cileayroijero Koja:

1:
a

string.find
{"hellO", llllll}

print(f(table.unpack(a)))

O6BIYHO unpack WCMHO/B3yeT OTEpaIfyi0 [JJIMHBI, YTOOBI y3HAaTh, CKOJIbKO 3/IEMEHTOB CJieflyeT
BEpHYTh, II03TOMY OHa paboTaeT TOJBKO C TIpaBU/IbHBIMM IO CJIe[lOBaTeIbHO CTSIMUA. [Ipu
HeoO0X0 MO CTU BbI MOJKETE 33/1aTh ZiJisI Hee siBHbIe T'PaHUI[bI:

print(table.unpack({"Sun", "Mon", "Tue", "Wed"}, 2, 3))
--> Mon Tue

Xots rnipefonipesiesieHHast GyHKLMS unpack HamucaHa Ha C, Mbl Mor/id ObI Hamucarh ee Ha Lua,
WCTIO/Th3ys PEKYPCUIO

function unpack (t, i, n)
i=1ior1
n n or #t
if 1 <= n then
return t[i], unpack(t, i + 1, n)
end
end

[TepBbIi pa3, KOT/Aa Mbl Bbi3biBaeM ee C eJMHCTBEHHbIM apryMeHTOM, i mojydaeT 1, a n ToJjy4yaeT
JIMHY TI0 C/iefloBaTebHO CTU. 3aTeM (yHKI[MsS BO3BpalllaeT t[1] BMeCTe CO BCeMM pe3y/bTaTaMu
unpack(t,2,n), UTO, B CBOI0 ouepe/ib, BO3BpalllaeT t[2] CO BCeMU pe3ynbTarhl unpack(t,3,n) U T. .,
0 CTaHaBJ/IMBASICh I10 CJIe n SJIEMEHTOB.

5.2. Bapuagunueckue GyHKIUHU

®dynkuus B Lua MoxeT ObIThb Bapuaguueckoil (variadic), T.e. MMeThb IepeMeHHOe YMCIIO
apryMeHTOB. Hampumep, Mbl y)Xe BbI3BbIBAaIM print C OAHWUM, C JByYMsI U OoJjiee yeM C JByMs
aprymeHTaMu. XoTs print orpegesieHa B C, Mbl MOXXeM OMpeJeNsiTh Bapuajuueckrde QyHKIIUUA U B
Lua.

B kauecTBe TpoCTOro TMpumepa caeAyloilasg (YHKIUS BO3BpalllaeT CYMMYy BCeX CBOMX
apryMeHTOB:

function add (...)

local s = 0
for i, v in ipairs{...} do
s =s +vV
end
return s
end
print(add(3, 4, 10, 25, 12)) --> 54

Tpu Touku (...) B CIOMCKe MapaMeTPOB YKa3blBAalOT HAa TO, UYTO 3Ta (YHKLUSA SBSETCA
Bapuaguueckoi. [lpu Bbi3oBe 3TOM ¢yHKUMM Lua BHyTpeHHUM o6pa3oM cobupaer Bce ee
apryMeHTbl; Mbl Ha3biBaeM 3TU COOpaHHbIE apryMeHThbl 0ONOAHUMEAbHbIMU ap2ymeHmamu QyHKIUN.
DYHKLWS MOXKET MOJIy4yaTh J0CTyN K CBOUM [l OTIOJIHUTe/IbHbIM apryMeHTaM OTISATh JKe MPU MTOMOIIU
Tpex TOueK, Telepb y>Xe B KaueCTBe BblpakeHus. B HallleM nprmepe Bbipa)keHUe {. ..} MPOU3BOAUT



MacCHB CO BCeMU COOpaHHBIMU apryMmeHTaMu. 3aTeM (QYHKLUS 00XOJUT MAaCCUB [IJisi CJIOXKEHUs ero
37IEMEHTOB.

Mb1 HasbiBaeM BbIpa)KeHHE C ... B8bIpAX’CEHUEeM C NepeMeHHbIM UYUCAOM dap2ymeHmos (vararg
expression). OHo BefeT ceOsi Kak (yHKIUs C BO3BPAaTOM HeCKOJIbKMX 3HAUeHWi, BO3Bpalllas Bce
[ OTIOJIHUTe/TbHble apryMeHThl TeKyllel QyHKuuu. Hanpumep, komaHza print(...) HarmeuaraeT BCe
[ OTIOJIHUTe/TbHble apryMeHThl TeKyllel GyHKLMU. AHaJIOTUYHO, C/e/yrolas KoMaH/ja Co34,acT JBe
JIOKajibHbIe TlepeMeHHble CO 3HaueHUsIMU MepPBhIX /1ByX Heobs3aTe/lbHbIX apryMeHTOB (Wiu nil, eciu
TaKWX apryMeHTOB HeT).

local a, b =

Ha camoMm pesie Mbl MOXKEM UMUTUPOBATh CTaHJapTHBIM MeXaHW3M Tepejauu rapameTpoB B Lua,
nepeBo/i s

function foo (a, b, c)

function foo (...)
local a, b, c =

Tem, KOMy HPaABUTCS U3AIIHLIA MeXaHW3M Iepejiauu fapaMeTpoB B Perl, Mo>XeT MOHpaBUTHCS 3Ta
BTOpas ¢popMa.
dyHKIMS, Haro[00ue cJie/|yiolieH, Mpo CTO BO3BpaIllaeT BCe CBOW apryMeHTHI TIPH BbI30BeE:

function id (...) return ... end

OTo MHOTro3HauHas QyHKIMs ToxaecTBa. Crnefyroiias GyHKUUs BefeT cebsi Tak >Ke, KaK U Aipyrast
byHKIUs foo, 3a UCK/IIOUEHHWEM TOTrO, UTO Tiepesi BbI30BOM OHa TeuaraeT cOOOlljeHre CO CBOUMMU
apryMeHTaMu:

function fool (...)
print("calling foo:", ...)
return foo(...)

end

OTO MOJIe3HbIN TPIOK [ /151 OTCJ/Ie)KMBaHUs BbI30BOB KOHKPETHOUM (DyHKLIMHU.

IlaBaiiTe pacCMOTpUM ellle OJUWH I0Jie3Hbld npumMep. Lua rpejocTaBisieT OT/elbHble (PYHKLIUU
nist popMaTupoBaHUs TeKCTa (string.format) U ero 3amucu (io.write). HecmoxHo 06beuHUTL 00€
GyHKLMY B O HY BapuajiuuyecKylo:

function fwrite (fmt, ...)
return io.write(string.format(fmt, ...))
end

O6paruTe BHMMaHWe Ha TMPUCYTCTBHe (PUKCUPOBAHHOTO TMapaMeTrpa fmt TMepeJ; TOUYKAMM.
Bapuaguueckuve QyHKIMM MOTYT MMeTh Mr000e KOJMUecTBO (PUKCHPOBAHHBIX MapaMeTpPOB Tepef
CBOell BapuaZiuyeckod uacThlo. Lua mnpucBavBaeT S5THM IlapaMeTpaM I[epBble apryMeHThI;
ocTajbHble (eCIM eCTh) UAYT Kak [ OMOJHUTe/bHbIe mapameTpbl. Hu)ke Mbl MOKa)keM HeCKOJIBKO
TIpUMEepOB BbI30BOB U 3HaU€HUSI COOTBETCTBYHOLUX ITapaMeTPOB:

Bbl30B NMAPAMETPbI

fwrite() fmt
fwrite("a") fmt
fwrite("%d%d", 4, 5) fmt

nil, 6e3 AONO/IHUTENbHbIX aprymeHTOB
"a'", 6e3 AONO/HUTENbHLIX apryMeHToOB
"%d%d" on. aprymeHTol = 4 n 5

4



(O6paruTe BHUMaHMe, UYTO BBI30B fwrite() TIPUBeZeT K OLIMOKe, MO CKO/BKY string.format Tpebyer
CTPOKY B KaueCTBe CBOEro IMepBOro apryMeHTa.)

s ob6xoza CBOUX JIOTIOJHUTENBHBIX apryMeHTOB (YHKIUS MOXKeT MCI0/b30BaTh BbIpa)KeHUE
{...}, uT0oObI cOOpaTh X BCeX B TaO/IMITY, KAK MbI 3TO CJleJIa/id B HAllleM OTIpei eJIeHUH add.

OpgHako, B TeX peNKUX CayuyasxX, KOTJa [JOMOJHUTe/JbHbIe apryMeHTbl MOTYT OBITh
AOTyCTUMBIMU nil, Tabnuija, co3maHHas TIPH TIOMOIIM {...}, MOXeT He ObITb IpPaBUIbHOMU
110 C/Ie/10BaTe/IbHO CThI0. Hampumep, /i Tako# Tab/MIIbI He CYI[eCTBYyeT criocoba y3HaTb, ObLIN /U
KOHeuHbIe Nil B MCXoAHBIX apryMeHTax. /s 3Tux ciaydaeB Lua mpepsaraeT (GyHKI[UMIO table.pack
(IIpumeuanue: Jta GyHKLIMS MOSBUIACh TO/MbKO B Lua 5.2). 3Ta QyHKIUS 0/ydaeT MPOU3BOJILHOE
Y1C/I0 apr'yMEHTOB M BO3BpalljaeT HOBYIO TabJ/IMIly CO BCEMM CBOMMHU apryMeHTaMH, Kak U {. ..}, HO
B 3TOH Tabsvile OyzmeT [JOIMOJJHUTe/NbHOE MoJjie 'n', copepsKailjee TOJHOE UHC/IO0 ee apryMeHTOB.
Cnenytoiiass GyHKIMS HCIIO/Ib3yeT table.pack, UTOOBI TIPOBEPUTH, UTO CPeAM €e apryMeHTOB HeT
nil:

function nonils (...)

local arg = table.pack(...)
for i = 1, arg.n do

if arg[i] == nil then return false end

end

return true
end
print(nonils(2,3,nil)) --> false
print(nonils(2,3)) --> true
print(nonils()) --> true
print(nonils(nil)) --> false

OpHako, He 3a0bIBaiiTe, 4To {...} OBICTpee W TOHSITHee, ueM table.pack(...), KOTZa Cpeau
J1OTIOJIHUT €/TbHBIX apTYMEHTOB He MO>KeT ObITh nil.

5.3. IMeHOBaHHbIEe apryMeHThI

MexaHu3M mepeflauu IapamMeTpoB B Lua $B/seTCS NO3UYUOHHbIM: TIPU BbI30Be (QYHKIUMHU
apryMeHThI COTIOCTAaBJ/ISIFIOTCS C MapaMeTpaMU COOTBETCTBEHHO WX MO3ULUSAM. [lepBbiii aprymMeHT
JlaeT 3HaueHUe TIePBOMY TlapaMeTpy M T. /. Tem He MeHee, MHOT/Ja y100HO 3a/1aBaTh apryMeHThI 110
uMeHHU. UTOOBI MPOWIITIOCTPHUPOBATh JlaHHBIE MOMEHT, JaBaiiTe paCCMOTPUM (YHKIHIO os.rename
(u3 6ubMMOTEKH os), KOTOpasi mepeMMeHOBbIBaeT (aiii. I0BOJIbHO YacTO MbI 3a0bIBaeM, Kakoe UMsI
WJleT MepBbIM, HOBOe W/M CTapoe; MO03TOMY Mbl MOJKEM 3aXOTeThb Iepeoripe/ieuTh 3Ty (YHKI[HUIO
TaK, YTOOBI OHA T0JIyYasa /1Ba UMEeHOBAHHBIX apryMeHTa:

-- HeponycTuMbIi Kopg
rename(old="temp.lua", new="templ.lua")

B Lua HeT Hero cpe/iCTBeHHOU IO/ /1eP>KKU 3TOTO0 CUHTAKCHUCa, HO Mbl MOKeM 100UThCSI TAKOTO Ke
UTOTOBOr0 3(dekTa myTeM HeOOJBIIOTO0 CUHTAKCMUECKOTO u3MeHeHUus. Maesi 3akaroyaeTcss B
yIIaKOBKe BCeX aprymMeHTOB B TaO/MIly UM WCIOJIb30BaHUM I3TOW Tab/UIbl B KauecCTBe
eJUHCTBEHHOTO apryMeHTa ¢yHKUUM. CrieliiasbHbI CUHTAKCUC, KOTOPbIM Lua nipefocrasnser a/s
BbI30BOB (DYHKI[MM, C e[JUHCTBEHHbIM KOHCTPYKTOPOM TabJviibl B KaueCTBe apryMeHTa, MOMOXXeT
HaM C 3TUM [PUEMOM:

rename{old="temp.lua", new="templ.lua"}

COOTBETCTBEHHO, MEI I1epeoIipeejgdemM (bYHK]_II/I}O rename TOJIbKO C OAHHUM I1dPpAMETPOM H I10/IyddeM



I,Z[EI‘/JICTBI/ITEJ'IlaH]:aIe dPIr'YMEHTBI U3 OTOI'O ITapaMeTpd:

function rename (arg)
return os.rename(arg.old, arg.new)
end

ITOoT crocob mepesaun mapaMeTpoB 0cobeHHO ynobeH, Koraa y GyHKI[MY MHOTO apryMeHTOB 1
OOMBIIMHCTBO U3 HUX HeoOs3aresnbHbIe. Harpumep, (yHKIMs, KOTOpas CcO37aeT HOBOe OKHO B
oubmoteke GUI, MOXeT UMeTh [AeCATKH apryMeHTOB, 10 Oojblieli 4yacTU HeoOsi3aTe/bHbIX,
KOTOpbI€ jIyulle 3d[dBdThb ITPpHU ITIOMOIIIY NMEH:

w = Window{ x=0, y=0, width=300, height=200,

title = "Lua", background="blue",
border = true

}

(DYHK]_[I/IH Window 3aTeM BOJIbHA IIPOBEpPSATH 00s3aTe/IbHbIe dPIr'YMEHTBI, ,[[O68BJ'IHTB 3Ha4YeHHud I10
YMOJ/IUdHHUIO U T.II. Hpe,qnonomna, UTO Yy HAC €CTb IIpUMHUTHBHAA qJYHKI_[I/IH _Window, KOTOpasi Ha
CaMOM faejie CO34d4€eT HOBOE€ OKHO (I/I KOTOpOﬁ BCe adpryMEHThI TpE6y}OTCH B OIIpeje/leHHOM
HOPH,Z[KE), MBI MOTJIU OBI ornpejenauTsb Window KaK II0Ka3aHO B JIMCTHUHI € 5.1.

JIncTuHr 5.1. ®yHKIMS ¢ MMEeHOBaHHBIMU Heo0si3aTe/TbHBIMY ITapamMeTpamMu

function Window (options)
-- MNpoBepKa 06s3aTesbHbIX ONuUWUii

if type(options.title) ~= "string" then
error("no title")

elseif type(options.width) ~= "number" then
error("no width")

elseif type(options.height) ~= "number" then
error("no height")

end

-- everything else is optional
_Window(options.title,

options.x or O, -- 3Ha4yeHMe No YMOSHaHMIo
options.y or O, -- 3Ha4yeHMe No YMOSHaHMIo
options.width, options.height,
options.background or "white", -- N0 yMO/4YaHuio
options.border -- no ymonyaHuw false (nil)
)
end
YnpaxueHus

Ynpakunenue 5.1. Hanuimure (QyHKUMIO, KOTOpasi IoOJiydaeT IPOM3BOJIbHOE YHCJIO CTPOK U
BO3BpalllaeT UX COeJJUHEeHHbIMU BMeCTe.

Ynpakuenue 5.2. Hanumute (yHKIMI0O, KOTOpas MoJjiydaeT MacCUB U TeyaraeT BCe 3/IeMEeHThI
3TOr0 MacCuBa. PacCMOTpUTe MpeuMyllleCTBa U HeJ0CTAarKyu MCIO0/b30BaHUs table.unpack B 3TOU
byHKLIMH.

Ynpakuenue 5.3. Hanuiute (yHKIMIO, KOTOpas TMoJiydaeT MPOM3BOIbLHOE UMUC/IO 3HAY€HUU U
BO3BpalllaeT UX BCe, KpOMe IepBoro.

Ynpaxnenue 5.4. Hanuiute GyHKINIO, KOTOpas MOJIyuyaeT MacCHB U revaraeT Bce KOMOWHALUU
371eMeHTOB 3Toro maccuBa. (Ilogckaska: Bl MOXKeTe MCI0J/Ib30BaTh PEKYPCUBHYIO (POpMYyMy AJist
nosiyueHuss kombunaiuii: C (n, m) = C (n—1, m—1) + C (n—1, m). Jnsa nonyuenus Bcex C(n, m)



KOMOMHAIMK W3 N 3/IeMEHTOB B TI'pyNmax pa3Mepa m Bbl CliepBa Jo00aBjsieTe MepBbIN 3/IeMEHT K
pe3y/ibTaTy W 3aTeM reHepupyeTe Bce KOMObuHaumu C(n—1, m—1) W3 OCTaBIIUXCA 3JIeMEHTOB Ha
O CTaBIIMXCA Mo3uLMsaX. Kormga n MeHblile, yeM m, KomOuUHaruii 00Jbiiie HeT. Korla m paBHO HYO,
CyllleCTBYeT TOJIbKO OflHa KOMOUHAI[WsA, U OHA He HCI0J/Ib3yeT HUKAKUX 3/IEeMEeHTOB.)



IJIABA 6

Emie pa3 0 QyHKIUAX

®yukiuyu B Lua SIBASIOTCS 3HAUEHUSIMM TIEPBOTO Kjacca C COOTBETCTBYHOIIEH JeKCHYeCKOM
00/1aCThI0 BUUMO CTH.

Yro gns GyHKUMH O3HauaeT OBITh «3HAUEHUsSMM IE€PBOTr0 Kjacca»? ITO 3HAuWT, uyTo B Lua
GYHKI[US — 3TO 3HaueHMe, 00J1a/arolnee TEMH JKe TpaBaMM, UYTO W TPaJ HUI[MOHHbIe 3HAUEHUS BPO/ e
yycea W CTPOK. Mbl MOXEM XpaHWUTh (PYHKIIUHM B MepeMeHHBIX (JIOKalIbHBIX U TI00aNbHBIX) U
Tab/M1[ax, MBI MOKeM Tepe/iaBaTh (GYHKIIMU KaK apryMeHThI ¥ BO3Bpall[aTh UX U3 1PYrUux (yHKIUH.

Yro ass GYHKIUH O3HauaeT UMETh «JIeKCHUeCKYH 00/1acThb BHUAUMOCTH»? DTO 3HAUUT, UTO
GYHKIUM MOTYT 00pallarbCs K epeMeHHbIM OKpY)Xarolux ux GyHkiui ([IpuMevanue: OTo Takxke
3HAUMT, UTO Lua cofep>XUT B cebe MoOHOIeHHOe saMbaa-ucuucienye). Kak Mbl yBUJUM B 3TOH
rJlaBe, 3TO Ha MEpPBbIM B3I 0e300MHOe CBOWCTBO [JaeT OTPOMHYIO MOIIb SI3bIKY, I10CKOJBKY
M03BOJIIeT HaM IIPUMEHsATh B Lua MHorue 3(QeKTHUBHBIE MpPHEMbI M3 MUpa (GYHKIMOHATLHOTO
MporpaMMHpoBaHusl. [la)ke ec/id Bbl COBCEM He  HHTepecyeTech  (DYHKIIMOHATbHBIM
MPOrpaMMHpPOBaHHEM, BCE PAaBHO CTOUT HEMHOTO y3HaTb 00 3THUX NpHeMaX, TaK KaK OHHU MOTYT
C/le/laTh Balll¥ POTPAaMMbI MEHbIIIE U TIPOII]eE.

Hecko/nbKO 3aIyTaHHBIM TMOHSTHEM B Lua sIBasieTcs TO, UTO GYHKLMU, KaK U [ pyrue 3HaueHus,
SBJIAIOTCSI aHOHUMHBIMH; Y HUX HeT uMeH. Korza Mbl TOBOPUM 00 MMeHH (YHKIUU, TAKOM Kak print,
Ha CaMOM /iejie Mbl UM€eM B B/ Y TTIePEMEHHYI0, KOTOpast XpaHUT JaHHyI0 GyHKIHI0. Kak u ¢ moboi
N pyroii mepeMeHHOU, XpaHsield ar00o0e Jpyroe 3HaueHWe, Mbl MOXXEM MaHHUIyJIMPOBAaTh 3TUMH
MepeMeHHbIMH MHOXeCTBOM CIrioco6oB. Crefyioiiuii TMpuMep, XOTb W HEMHOrO HeJelblH,
MOKAa3bIBaeT 3TOT MOMEHT:

a = {p = print}

a.p("Hello World") --> Hello Wworld

print = math.sin -- 'print' Tenepb cchiaeTcsa Ha QyHKUMIO Sin
a.p(print(1)) --> 0.841470

sin = a.p -- 'sin' Tenepb cchnaeTca Ha QyHKUMWO print
sin(10, 20) --> 10 20

(ITozxe MBI yBU UM T10JI€3HbIE TIPUMEHEHUSI 3TOU BO3MOXKHO CTH.)
Ecniv QyHKUMM SIBASIOTCS 3HAY€HUSIMM, TO CYILLIECTBYIOT JIM BbIPa)KeHUs, KOTOpPble CO34al0T
dynkuuu? da. ITo cyTu, ctaHapTHbIM crocob Hanucarh GyHKUUIO B Lua, Takou Kak

function foo (x) return 2*x end

SIBJISIETCSI BCET'0 /UMb 00pa3sljoM TOT0, UTO MbI Ha3biBaeM CUHMAKCUYECKUM CAXAPOM; 3TO TIPOCTO
OoJiee KpacuBbI €10 C00 HaMMcaThb CJief YOI Ko :

foo = function (x) return 2*x end

Takum o6pasom, ornpeseneHre GyHKIMM — 3TO 0 CYTH oreparop (IprcBauBaHue, eciu OoJiee
TOUHO), KOTOPBIM CO3/aeT 3HauyeHue TUrma "function" U MpUCBAUBAET ero rnepeMeHHOU. Mbl MoXeM
paccMaTrpuBarhb BbIpakeHUe function (x) meao end KaK KOHCTPYKTODP (PYHKLIMM, TOUHO TakK ke, KaK
{} sBJsSieTCI KOHCTPYKTOPOM Tabnuiiel. Mbl Ha3biBaeM pe3y/lbTaT MMOJ00HBIX KOHCTPYKTODOB
byHKLUM aHOHUMHOLU (hyHKYuetll. XOTsI Mbl UacTO MpUcBanBaeM (YHKI[UU I7100anibHBIM TTepeMeHHbIM,
3a/laBasi UM UTO-TO BpO/ie UMeHH, OBbIBAlOT Cjydyau, KOrja (PYHKIIMU OCTAKTCS aHOHWMHBIMU.



laBaiiTe pacCMOTPUM HeCKO/JIbKO MMPUMEPOB.

TabsuHasi 6ubMOTEKA TpeoCcTaBasieT (PYHKI[UIO table.sort, KOTOpas IoJydyaeT Tabauly u
copTupyeT ee 371eMeHThI. [Togo0Hast GyHKIMS [0/DKHA TT03BO/IATH Oe CKOHeUHbIe Bapval[iy MO PsiAKa
COPTUPOBKM: TI0O BO3pacTaHWIO WK 10 YyObIBaHWIO, YWCIOBOM WX ajidaBUTHBINA, TaOMMILI C
COPTUPOBKOW MO KAHOUy U T. J. BMecTo TONBITKU NpeAoCTaBUTb BCe BUJbI OILMH, sort
TIpeioCTaB/IsieT eAUHCTBEHHBIM HeoO0s3aTe/bHBIM TMapaMeTp, KOTOPBIM SBSETCS nNopsiOKogoll
¢yHkyuetl: byHKIMS, KOTOpasi MPUHUMAeT JiBa 3JIeMeHTa U OTpe/ eJIsieT, [0/DKeH I TIePBbIN 3/IeMeHT
WJITU Tiepe]; BTOPbIM B OTCOPTHMPOBAaHHOM cCIMcKe. Haripumep, 1OMyCTUM, YTO y HAac eCTb Takas
Tab/uia 3anucei:

network = {
{name = "grauna", IP = "210.26.30.34"},
{name = "arraial", IP = "210.26.30.23"},
{name = "lua", IP = "210.26.23.12"},
{name = "derain", IP = "210.26.23.20"},
}

Ec/iu Ham HY>XHO OTCOPTHUPOBATH Ta6111/1uy I10 ITIOJIFO name B O6paTHOM aJ'I(baBI/ITHOM rnopsaake, To
A4O0CTATOYHO HAIIKMCATh TdkK:

table.sort(network, function (a,b) return (a.name > b.name) end)

[TocMoTpuTe, HACKOJILKO y00Ha aHOHUMHAas (QYHKI[MS B 3TOM OTIepaTope.

OyHKIMS, KOTOpast MoyuaeT JPYyryio (PyHKI[UIO KaK apryMeHT, Takasl KakK sort, SIBJIAeTCS TEM,
YTO Mbl Ha3bIBaeM (yHKYueli 8biclie20 nopsioka. POYHKIUM BBICIIETO TIOPSiZIKA SBSFOTCS
3¢h()eKTUBHBIM MeXaHW3MOM IIPOTPpaMMMPOBAHMS, a MCIOJb30BaHMe AaHOHWUMHBIX GYHKIHWN B
KaueCTBe UX apr'yMEHTOB CJIY>KUT KOJIO CCaJIbHbIM MUCTOUHUKOM T'OKO cTy. O HAKO, 3a[IOMHUTE, UTO
GYHKIMK BBICIINUX TIOPSAJKOB He SB/IAIOTCS UeM-TO OCOOEHHBIM; OHU — TIpsSIMOe CJiefiCTBHUe
cniocobHo ctu Lua paboTtars ¢ GyHKIMSIMU KakK CO 3HaUeHUsIMU TIePBOTO KJiacca.

YroObl TPOWIIIOCTPUPOBAThH TpUMeHeHHe (GYHKI[UHA BBICIIMX TOPSAKOB, Mbl HaIUIIeM
yIpOIlleHHOe OIlpe/je/ieHHe pacIipoCTPaHeHHOW (GYHKIMH BBICIIEro TOPsSifiKa — IPOU3BO/IHOM.
Cnepnyst HepopmMaTbHOMY OMpe/i efieHuI0, MPOU3Bo/ Hasi GYHKI[UU f B TOUKe X — 3T0 3HaueHue (f (x +
d) - f (x))/d, tne d ctpemuTcs K OeCKOHeUHO MaJiol Be/JWUMHE. B COOTBETCTBUU C 3TUM
oTipefie/iecHEM Mbl MOXKEM BBIUMC/IUTH MNPUOIMPKeHHOe 3HaueHWe TIPOM3BOHOW e[ yIOIUM
oOpa3oM:

function derivative (f, delta)
delta = delta or le-4
return function (x)
return (f(x + delta) - f(x))/delta
end
end

Ecmu 3apark (yHKIMIO f, BBI30OB derivative(f) BepHeT ee TMPOU3BOAHYIO (Kak MpUOIDKeHHOe
3HaueHue), KOTopas SIBJISIETCS ellje 0 HOW (DyHKIMeN:

c = derivative(math.sin)
> print(math.cos(5.2), c(5.2))

--> 0.46851667130038 0.46856084325086
print(math.cos(10), c(10))
--> -0.83907152907645 -0.83904432662041

ITo CKOJIBKY (1)}7HKI_[I/II/I B Lua SB/ISIOTCS 3HAUeHUSIMU IMepBoro KiacCd, Mbl MOXXEM XPdHUTb HUX He
TOJIbKO B IJ1I00a/JbHBIX MmepeMeHHbIX, HO WM B JIOKA/IbHBIX IME€PEMEHHBIX M II0JIAX Ta6J'II/I]_]". Kak MbI



YBUIUM B ,ZLEU'IBHEIZU.IEM, HUCII0J/Ib30BdHHE CDYHKHHﬁ B TIIOJIAX Ta6J'II/II_[bI ABAAeTCAd KJ/IFOUeBBIM
KOMIIOHEHTOM [OJi1 HEKOTOPLIX ITPOJBHUHYTBIX obmacren IMpUMEHEHUA Lua, TdKUX KdK MOAY/IN H
O6'b€KTHO—OpI/IEHTI/IpOBaHHOE MMporpaMmMupoOBdHHE.

6.1. 3aMbIKaHUuA

Korga mbl oripefiensieM ofHY (GYHKIJMIO BHYTPHM JApyroi, oHa I0JiydaeT MOJHBIM AOCTYyMN K
JIOKa/IbHBIM TIepEMEHHBIM OKpY’Karolijel ee (yHKIIMH; Mbl Ha3bIBaeM 3TO CBOMWCTBO /eKcuuecKoll
obnacmbio guoumocmu (lexical scoping). XoTs 3TO TMpaBUIO BUAWMOCTH MOJKET T10Ka3aTbCs
OUeBU/IHBIM, Ha CAMOM /Jiefie 3TO He Tak. Jlekcuueckast 06/1acTb BUJHUMOCTH BMeCTe C (PYHKLUSIMH
TepBOro KJjacca sB/SeTCsS BLICOKOA(PGhEKTUBHOM KOHIleMIMel B s3bIKax MPOTPaMMHPOBaHUsA, HO
MHOTHe SI3bIKU ee He IO/ I ep>KUBAtoT.

ITaBaiiTe HauHeM C TPOCTOro mpumepa. ITycTs y Bac eCTh CIUCOK MUMeH CTY/eHTOB W Tab/uiia,
KOTOpasi acCOIIMHMpyeT MMeHa C OIleHKaMH; BaM TpeOyeTcsi OTCOPTHUPOBATh CIHMCOK WMEH M0 WX
ol[eHKaM, HaunHasl C 60J/iee BBICOKUX. Bbl MOXKeTe J0OUTHCSI 9TOTO /e YoM ob6pa3om:

names = {"Peter", "Paul", "Mary"}
grades = {Mary = 10, Paul = 7, Peter = 8}
table.sort(names, function (ni1, n2)
return grades[nl] > grades[n2] -- CpaBHMBAET OLEHKU
end)

Tenepb 4 OITyCTHUM, UTO BdM HY>KHO CO34dTb CbYHK]_[I/I}O AJId permeHus I,Z[E:IHHOI‘/JI 3ad4M:

function sortbygrade (names, grades)
table.sort(names, function (ni1, n2)
return grades[nl] > grades[n2] -- CpaBHMBAET OLEHKU
end)
end

MHTepeCcHbIM MOMEHTOM B 3TOM TpUMepe SIBJIIeTCs TO, YTO aHOHUMHasi (PyHKIs, repe/aHHas
dbyHKIMU sort, oOpalllaeTcs K mapaMeTpy grades, KOTOPbIN SIB/SIETCS JIOKA/IbHBIM IJis OKPY Katolleit
ero QyHKIUU sortbygrade. BHyTpy 3TOM aHOHUMHOUM (PYHKIIUU grades He SIBJIIeTCS HU TI00aTbHOM
repeMeHHOM, HU JIOKaJbHOW TepeMeHHOM, a SIB/SeTCS TeM, UTO Mbl Ha3biBaeM He/N0KA/bHOU
nepemerHoli. (ITo ucTopuueckrM MpUUMHAM HeJIOKa/lbHbie TlepeMeHHble B Lua Takke Ha3bIBAHOTCS
8epxHUMU 3HayeHusmu (upvalue).)

[louemy pAaHHBII MOMEHT Tak UHTepeceH? [loToMy UTO (QYHKUUM SIBJASIOTCSA 3HAYEHUSIMU
TIepBOT0 Kjacca, U BCAe/lCTBUE 3TOT0 OHU MOTYT 8bllmu U3 HadyaabHOU 00/71aCTH BUJUMOCTHU CBOUX
nepeMeHHbIX. PaccMoTpuMm ciief1 yro1uii npuMep:

function newCounter ()
local i =0
return function () - - aHOHMMHas OYHKUUS
i=1i+1
return i
end
end

cl = newCounter ()
print(ci()) --> 1
print(ci()) --> 2

B sTom KOl € daHOHHMMHAsA (bYHK]_II/IFI CChI/IAeTCs Ha HeJIOKa/JIbHYIO IepeMeHHYH i [/ XpaHeHHs
CBOero CueTyukad. O,Z[HEIKO, K TOMY BpeéM€HH, KdK MbI BbI30BEM dHOHMMHYIO (bYHKI_II/IIO, rnepeMeHHast



i yXe BbIWJET U3 CBoell 00/laCTU BUAUMOCTH, TOCKOJBbKY (QYHKI[Ms, KOTOpas CoO3fana 3Ty
repeMeHHYH0 (newCounter), y)Ke OyzeT Bo3BpaiijeHa. TeM He meHee, Lua mpaBuibHO obpabarbiBaet
5Ty CUTYaL|UI0, WCII0JIb3ysl KOHLeNuoo 3ambikaHusa (closure). Ilpoie roBops, 3amMblKaHHe — 3TO
GyHKLIMSI BMECTe CO BCeM, YTO el HY)>KHO [1/1s1 TIPaBUWIbHOTO 10 CTyMa K HeJIOKaJbHbIM IepeMeHHbBIM.
Eciv MbI CHOBa BbI30BEM newCounter, TO OHa CO3[aCT HOBYIO JIOKa/JbHYIO NepEMEHHYI0 i, TI03TOMY
MBI TIOJTyUMM HOBOE€ 3aMblKaHUe, [ eHCTBYH0lllee MOBepX HOBOM MepeMeHHOM:

c2 = newCounter ()
print(c2()) --> 1
print(ci()) --> 3
print(c2()) --> 2

TakuM 06pa3om, c1 M c2 — 3TO pasHble 3aMbIKaHHs TIOBEPX OJHOM U TOU >Ke (YHKLNH, U KaXKJ0e
3aMbIKaHUe BO3/lelCTByeT Ha He3aBUCUMBbIN 3K3eMIL/ISIP JIOKa/IbHOUW repeMeHHOH i.
C TexHHUUeCKOW TOUKU 3peHMs], 3HaueHHeM B Lua siB/jisieTcs 3aMbIKaHue, a He ¢yHKIUs. Cama 1o

cebe (QyHKIMI — 3TO /MIIb TPOTOTHUI JAJS 3aMblKaHWK. TeM He MeHee, Mbl TIPOJ0/DKUM
WCII0/Ib30BaTh TePMUH «(PYHKLUsS» 175 0003HaueHWs] 3aMblKaHUs Be3[e, Ie 3TO He TpUBefeT K
nyTaHULIe.

Bo mMHorux CIyddsdaX 3dMBIKdAHHS OKd3bIBAIOTCA L€HHBIM MHCTDYMEHTOM. Kak MBI y>Ke BU/JeJIH,
OHU y,Z[O6HbI B KaueCTBe apryMmeHTOB (bYHKL[I/II‘;I BBICIIIUX TIOPAAKOB, TAdKMX KdK sort. 3aMbIKaHUSI
TaK)Ke LieHHbI A1 (PYHKL[MI, KOTOpbIe CTPOST Jpyryue (yHKLUM, KaK B HallleM MPHUMepe C newCounter
niaun C HpOH3BO,Z[HOI>i; 3TOT ME€XdHKM3M I103BOJIAET IMPpOI'pdMMdM Lua BHeO PpATb COBpeEMEHHbIE MET O/ bI
M3 MUpa (YHKI[MOHAJBLHOTO TIPOTPAaMMMPOBaHUs. 3aMblKaHUs Takke yAOOHBI A QyHKIUH
obpamHozo ebi3o8a (callback). 3pech MOAXOAUT THWIMHUUYHBINA TpHUMep MPO CO3[aHUEe KHOIIOK B
TpaguLMOHHOM HHCTpyMeHTapun GUIL Y KakaoW KHOTIKM eCTh (YHKI[MSA 00OpaTHOTO BBI30OBA,
KOTOpad [0J/DKHA OBITH BbI3BdHd, KOI'ld II0JIb30BdT€/Ib HA)KMUMAET 3Ty KHOIIKY, BdM TpE6y€TCH,
YTOOBI pa3Hble KHOIIKM COBepIlida/JIM HEMHOI'O pd3HBbIE I,Z[EI‘/JICTBI/IFI I[P  HAXdTHUHU. HaanMep,
IU(POBOMY KaJbKY/ISITOPY HY)KHO JeCSiTh MOXO0XXUX KHOIOK, M0 OJHOW Ha Kax[yw Ludpy. Bbi
MOXeTe CO30daTh Ka>K/l1 YO KHOIIKY C I[IOMOIIbIO (bYHK]_[I/II/I Hano,q061/1e 3TOMU:

function digitButton (digit)
return Button{ label = tostring(digit),
action = function ()
add_to_display(digit)
end

}

end

B naHHOM mpuMepe Mbl MpejIioJiaraeM, UTo Button — 3TO (DYHKLMs U3 UHCTPYMEHTapus, KOTopast
Co3/laeT HOBbIe KHOTIKM; label — 3TO MeTKa KHOTIKM; action — 3TO 3aMblKaHUe 00paTHOTO BBI30OBa,
KOTOpO€ HY)XHO BbI3BaTh MPU Ha)KaTUX KHOTIKU. OOpaTHbIN BbI30B MOXKET OBITh TIPOU3BE/IeH CITyCTs
N UTe/IbHOe BpeMsl MOoCJ/ie TOro, Kak digitButton BBIMOJIHWIA CBOIO 33/ady, M MOCJe TOro, Kak
JoKajibHasl TiepeMeHHasi digit BBINLIA W3 0071aCTU BUAUMOCTH, TaK KaK OH IO-TIPeXKHEMY MOXXeT
obOpalarbCsi K 3TOU nmepeMeHHOM.

3aMbIKaHUSl Tak)Ke LleHHbl B coBceM Apyrom ciaydae. [lockonbky dyHKumu Lua XxpaHsiTCcs B
0OBIUHBIX TepeMeHHbIX, Mbl MOJKEM UX JIETKO Tlepeorpe/|efsTh, Ja)ke eC/id OHU BCTPOeHHbIe. JTa
BO3MOJXXHOCTh SIBJISIETCS OJ{HOM U3 TMpuuuH, nouyemy Lua cronb rubok. YacTto, kKorjga BB
nepeornpefiesisiere (PyHKLMIO, B HOBOM peasn3aliiM BaM BCe PaBHO HY)KHA H3HayajbHasi QyHKLMSL.
HamnprMep, Tipe/iro/ioyKuM, UTO Bbl XOTUTe Tiepeornpe/enuTh GyHKIUI sin, 4ToObI 0Ha paboTana c
rpajiycaMy BMeCTO pajiuaH. JTa HOBasi (PYHKLIUsSI KOHBEPTUPYeT CBOUM apryMeHT U 3aTeM BbI3bIBaeT
UCXOMHYIO0 (YHKIMIO sin [JJ/isi BBIMIOJIHEHUS HacTosiedi paboTbl. Bail koi Tpu 3TOM MOXeT



BBITVIJ €Th CJie]] YIOIUM 00pa3om:

0ldSin = math.sin
math.sin = function (x)

return oldSin(x*math.pi/180)
end

,Z[anee rnpuBegeH HEMHOT'O 6oJtee aKKypaTHbIﬁ CITI0 CO0 BBIMTOJTHUTH 3TO repeoripenejieHue:

do
local 0ldSin = math.sin
local k = math.pi/180
math.sin = function (x)
return 0ldSin(x*k)
end
end

Termepp MbI COXpaHsieM CTapyH BepCUI0 B JIOKaJIbHOW TepeMeHHOW; elWHCTBEeHHbIM Crocob
006paTUTHCS K Hell — uepe3 HOBYIO (DYHKILIUIO.

Bbl MO>KeTe BOCIOJ/Ib30BaThCsl 3TUM IO XOJ,0M U [I/Is1 CO3aHUsi 6e30TIaCHBIX OKPY)KeHUM, TakKe
HasplBaeMbIX necouHuyamu (sandbox). Be3omnacHble OKpy>KeHHsI KpaliHe BaKHbI IPY BBIIIOJTHEHUU
HeHaJleXKHOTO KOJla, HarpuMmep, I[I0JlyueHHOTO cepBepoM uepe3 UHTepHeT. Ckaxem, UTOOBI
orpaHuuuTh alinbl, K KOTOPhIM TIPOTpaMMa MOXXeT 00paTUThCs, Mbl MOXKEM TiepeoTipe]euThb
(GYHKLMIO io.open, UCTIOJIb3Ys 3aMbIKaHUS:

do
local oldOpen = io.open
local access_OK = function (filename, mode)

<npoeepka docmyna>
end
io.open = function (filename, mode)
if access_OK(filename, mode) then
return oldOpen(filename, mode)
else
return nil, "access denied"
end
end
end

Yro AgejiaeT 3TOT IIpUMep 0cobeHHO YA da4HbIM, TdK 3TO TO, UTO IIOC/Ie AdHHOI'O IIepeoIripene/JIeHrA
4JId TIDOIr'paMMBI HET MHOI'O criocoba BBI3BAThH HEOI'PaHMYE€HHYIO (1)YHK]_II/I}O open, KPOMe KdK 4epe3
HOBYIO BE€PCHIO C OI'DAHMYEHUSAMU. HpI/I 5TOM HeOe30IacHas BepCHudad XpdHUTCA BHYTDH 3dMbIKAHUA
KdK 3dKpbITad IIepeMeHHdaaA 0e3 BHEIIHero AOCTYyIIA. C sTum ImoAgXo40M BBI MOXETE€ CTDOUTDHb
e COUHHMLbI Lua Ha camom Lua c ero oOBLIYHBIMHU npenmMyliieCcrBaMu: HpOCTOTOﬁ 1 TUOKOCTHIO.
BMecTO Kakoro-to YHUBEPCA/IBHOT'O pelleHUA Lua rpeajiaraeT MeTd-MexdHH3M, YTOOBI BBl MOTJIU
I[MOAOIHAThb Bdllle OKPY’>Ke€HUHeE I10 Bdlllh KOHKPETHELIE TpE6OBaHI/IH K 0€3011aCHO CTH.

6.2. Hernob6anbHble QyHKIUU

OueBU/HBIM CJie[|CTBUEM TOTO, UTO (PYHKLIUM SIBJISIOTCSI 3HAYEHUSIMU T1EPBOTO Kjacca, sIBJIIeTCs TO,
YTO MBI MO’Xe€M XpPaHUTb (DYHKIIMM He TOJbKO B I/100a/bHBIX MEepeMeHHbIX, HO U B JIOKAJbHbBIX
TiepeMeHHbBIX U TOJISIX Tab/UIbI.

Mbl yke BU e HEKOTOpblie TIpUMepbl (YHKLIMM BHYTpU Tojei Tabsul): OOJBIITUHCTBO
6ubmotek Lua wucmosb3yeT 3TOT MexaHU3M (Hampumep, io.read, math.sin). [ns co3maHus
nof00HbIX yHKIMI B Lua HaM HY)KHO MPOCTO COeAUHUTb CTaHZapTHBIN CUHTAKCUC AJis PYHKIUH



C CUHTaKCUCOM J1Jisi TabJIui;

Lib = {}
Lib.foo = function (x,y) return x + y end
Lib.goo = function (x,y) return x - y end

print(Lib.foo(2, 3), Lib.goo(2, 3)) -->5 -1

PaBYMEETCH, MBI TaKXe MO>XKeM HCII0J/Ib30BdTb KOHCTDYKTOPDbI:

Lib = {
foo = function (x,y) return x + y end,
goo = function (x,y) return x - y end
}

Kpome Toro, Lua nipezijiaraet eirje ofiluH CHHTAKCHC [[JIs1 OTIPe i eJIeHUs 110J,0 0HbIX (hyHKITUH:

Lib = {}
function Lib.foo (Xx,y) return x + y end
function Lib.goo (x,y) return x - y end

Korga Mbl coxpaHsieM (PYHKLIWIO B JIOKa/IbHOW MepeMEeHHOM, Mbl M0JIy4aeM /10KA/AbHYI0 (hyHKYUIo,
TO eCTh (DYHKIMIO C OTpaHUUeHHOU 06/acTbio BUUMOCTU. [TogoOHBIE ompeseneHusi ocobeHHO
yn00HBI /171 TaKeTOB: M0 CKOJIbKY Lua paccMmarpuBaeT KaxKz bl KyCOK KakK (DYHKI[HIO, KYyCOK MOXeT
00BSIBNSATH JOKadbHble (YHKIMU, KOTOpble BUAHBI TOJBKO BHYTPDU Hero. Jlekcuueckass 06/acTb
BU/IUMO CTU MO3BOJISIeT APYyTrUM (PYHKI[MSM U3 MaKeTa MCI0/Ib30BaTh 3TU JIOKaJbHble (PYHKLIUU:

local f = function (<napameTpbl>)

<meno>
end
local g = function (<napameTpbl>)

<Kakoli-Hubyob K00 >

() -- 'f' 3pecb Buaguma
<Kakoli-Hubyob K00 >
end

Lua mooiipsier mogo0HOe TpHMeHeHWe JIOKalbHbIX (YHKI[UNA TI0CpPeCTBOM CHHTAKCHYeCKero
Caxapa:
local function f (<params>)

<Teno>
end

[Ipu oripefe/ieHUHd PEKYPCUBHBIX JIOKA/JbHBIX (YHKLIMM BO3HUKaeT TPeOymOI[Ui yTOUHeHUs
MOMeHT. [leio B TOM, uUTO OOBIUHBIM TOAXOA 34ech He paboTaeT. PaccMoTpum ciiefyroliee
oTipefi eJieHUe:

local fact = function (n)

if n == 0 then return 1
else return n*fact(n-1) -- TJI0K
end

end

Korga Lua kKoMnuavpyeT BbI30B fact(n—1) B Tejie GYHKLIUH, JOKaJbHast QYHKIUA fact ellje He
omipeziesieHa. [To3ToOMy maHHOe BbIpakeHHe TIOTILITAeTCs BbI3BaTh I7100ambHY0 GYHKIMIO fact, a He
NOKasbHY0. Mbl MOKeM pellIuTh 3Ty TpobJsieMy, criepBa OTIpeiefiuB JIOKA/JbHYIO TepeMeHHYo, a
3aTeM y>e caMmy (yHKI[UIO:



local fact
fact = function (n)

if n == 0 then return 1
else return n*fact(n-1)
end

end

Teneps fact BHYTPM (YHKLMU CChLJIAeTCSl Ha JIOKaAbHYK TiepeMeHHYH0. Ee 3HaueHue mpu
oripefieieHUM (YHKIMM He Ba)XHO; K MOMEHTY BBINOJIHEHUS1 (YHKIUH, fact Yy)Ke TOJYYUT
NpaBUWIbHOE 3HaUeHue.

Korga Lua mnpeasiaraeT CBOM CHUHTAaKCHYeCKUM caxap [Jig JIOKaJdbHbIX (YHKIUWA, OH He
WCII0/b3yeT TIPO CTOe OTpe/]|efieHre. BMecTo 3TOro omnpe/eseHye Harof 06ue

local function foo (<napamempbl>) <me/n0> end
paclvpseTrcs 0
local foo; foo = function (<napamempbl>) <me/s0> end

[To3TOMY Mbl MO>KeM CITOKOWHO MCII0/Ib30BaTh 3TOT CUHTAKCHUC [1/11 PEKYPCHUBHBIX (DYHKIIUM.

KoHeuHO, 3TOT mpyeM He cpaboTaeT, eC/iM y BaC KO CBEHHO peKypcHBHBIe (DYHKITHMH (TTO0YepeHO
BbI3bIBAKOIIIME JIPYT Jpyra). B Takux ciyuyasix Bbl [ OJ/DKHbI MCIIOJ/Ib30BaTh YKBUBA/IEHT SIBHOTO
TIpe/iBapuTEbHOTO 00BSIBIEHHS:

local f, g -- npegBapuTenbHble 00bABNEHMUSA

function g ()

<Kakoli-Hubyob k00> f() <Kakol-HubyoOb KoO0>
end

function f ()

<Kakoli-Hubyob k00> g() <Kakol-HubyoOb KoO0>
end

OcreperanTtech nucarb local function f B mociesHeM orpefgeneHuu. MHaue Lua co3mact
HOBYHO JIOKaJbHYH IlepeMeHHYH f, OCTaBUB W3HauaJlbHyH0 f (K KOTOPOU TpUBSi3aHa Q)
HeoIlpe/| e/IeHHON.

6.3. KoppeKTHBbIe XBOCTOBbIE BbI30BbI

Ipyroii uHTepecHoul ocobeHHOCThiO ¢yHKIUNA B Lua sBasercs To, uTo Lua BBITIOJHSIET
yCTpaHeHWe XBOCTOBBLIX BbI30BOB. (DTO 3HAUWT, uTO Lua MO/ /1ep>XUBaeT KOPPEeKMHyI X80CMOBYIO
peKypcuto, X0Tsl JaHHOe TOHATHE He CBsI3aHO HEro CpeJ|CTBEHHO C PeKypcHei; cM. yrpakHeHue 6.3.)

Xeocmoeoli ebi308 (tail call) — 5710 ¢akTuuecku goto, BBHINSAALIMI KaK BbI30OB (YHKLUU.
XBOCTOBOY BBI30B TIPOUCXOJUT, KOTJa OAHA (YHKLUS BbI3bIBaeT [PYryl0 B KaueCTBe CBOETo
0 CJIeIHero JeiiCTBUs, U TOTOMY eli 60/bllle Heuero Jienarb. HampruMep, B cjiefiyiolijeM Ko/je BbI30B
(bYHKIUU g SBJISIETCSI XBO CTOBBIM:

function f (x) return g(x) end
[Tocne Toro, Kak f BBI3OBET g, eil 00Jibllie Heuero fiesarb. B mofj0OHBIX CUTYyal[UsSX MPOTpamMme

He TpeOyeTCsi BO3BpaIlaThCs B BbI3bIBAKOIIYI0 (PYHKIMIO TI0 3aBepllieHWH BbI3BaHHOU (YHKIIUM.
[ToaTOMy MO C/ie XBOCTOBOTO BbI30Ba MPOTPaMMe He HY)KHO XpaHUTh Kakyr-11ubo uHbopmalyo o



BbI3bIBarOIIel GyHKIMU B cTeke. Korja g Bo3BpalljaeT yripaB/jieHHe, OHO MOJKeT Hero CpefiCTBeHHO
neperTd K MOMEHTY Bbi3oBa f. HeKoTophie peanusaiiuu si3bIKOB, Harpumep, WHTeprpertarop Lua,
W3B/IEKAIOT W3 [aHHOro (akTa BBLITOAY W Ha CaMOM Jiejie He UCIOJb3yI0T Kakoe-mbo
[ OTIOJTHUTe/TbHOe MEeCTO B CTeKe IpPU COBepIIeHWH XBOCTOBOTO BbI30Ba. Mbl TOBOpPUM, UTO 3THU
peasi3alyu TI0/1 1 eP>KUBa0T YCmMpaHeHue X60CmoeblX 8b130608 (tail-call elimination).

[ToCKOMBKY XBOCTOBBIE BBI30OBbI He HCIIOJIb3YIOT MeCTO B CTeKe, KOJIMUeCTBO BJIOXKEHHBIX
XBOCTOBBIX BbI30BOB, KOTOpO€ TIpOTpaMMa MOJKeT BBITIOJTHUTb, He orpaHuuyeHo. CKaXem, Mbl
MO>KeM BbI3BaTh CJie]yIOLYI0 (QYHKI[UIO, epe/iaB r000e UKhC/Io0 B KaueCTBe apryMeHTa:

function foo (n)
if n > 0 then return foo(n - 1) end
end

OTOT BBI30B HUKOT/a He TIPUBEJeT K MeperoHEHUI0 CTeKa.

Korma mbl mpuberaeM K yCTpPaHEHUIO XBOCTOBBLIX BbI30BOB, BO3HMKAeT TOHKHWI BOTIPOC: KaKOM
MMEHHO BbI30B CUYWTarb XBOCTOBbIM? HekoTopble BIIOJIHE OYeBUJHbIE KaHAWAAThbl He
COOTBETCTBYIOT TpebOBaHUIO O TOM, UTO BbI3bIBaOIlell (GYyHKI[MUA OO/bIlle Heuero [esaTb IoCje
BbI30Ba. Harprmep, B c/iefyrolileM Ko/l e BbI30B g He SIBJISIeTCSI XBO CTOBBIM:

function f (x) g(x) end
[Tpo6siema B 3TOM IpHMepe COCTOUT B TOM, UTO I10CJie Bbi30Ba g (OYHKI[USA f 10/DKHA OTOPO CUTh

pe3y/nbTarhbl g Tepe]; BO3BpaToM. Bce ciefyioiirie BbI30BbI TakKe He Y OBJIETBODPSIOT ZAHHOMY
TpebOBaHUIO:

return g(x) + 1 -- HeobXxoAuMO BbLINOMHUTbL C/IOXeHNe
return x or g(x) -- HeobXxo4MMO MPUBECTU K OAHOMY 3Ha4eHUw
return (g(x)) -- HeobXxoAumMo NPUBECTU K OAHOMY 3HaYeHWU

B Lua XBOCTOBBIM CUUTAETCS JIMIIb BbI30B BUZ A return pyHKyus(apeymeHmbl). OHAKO, U (YHKYUS,
U ee apaymeHmbl MOTYT OBITb C/IOKHBIMM BBIPOXKEHHUSIMM, T10CKOJIbKY Lua BBIUMCIUT UX Tepej
BbI30BOM. Hampumep, c/e/i yioiiiuii BbI30B SIBJISIET CSI XBO CTOBBIM:

return x[i].foo(x[j] + a*b, 1 + j)
YnpaxueHus

YnpaxsHenue 6.1. Hanwumurte QyHKIUIO integral, KOTOpas TpUHUMaeT QYHKUUIO f U
BO3BpalljaeT Npub/IMKeHHOe 3HaueHre ee UHTerpasa.

Ynpaxnenue 6.2. B yrpaxxHenuu 3.3 BaM Hafilo ObIIO HanucaTh (YHKI[MIO, KOTOpas MOJydaeT
MHOT04JIeH (TIpe/iCTaB/eHHbIN B BUe TabO/MIIbI) U 3HaueHWe ero mepeMeHHOM, a 3aTeM BO3BpaillaeT
3HaueHue 3TOr0 MHOrousjeHa. Hanumurte kappupogaHHyro (IIpUHMMaAlOLIAasi CBOM apryMeHThl TI0
O/ITHOMY 3a pa3) Bepcui0 AaHHOW (PyHKuuU. Baiia (yHKUMS [0/DKHAa NPUHMMArTh MHOTOUJIEH U
BO3BpalljaTh (yHKLUIO, KOTOpasi, OyZyur BbI3BaHa [Jisi KAKOTO-MO0 3HaueHUs x, BepDHET 3HaueHue
MHOTOUJIeHa /151 3Toro x. Hampumep:

f = newpoly({3, 0, 1})

print(f(0)) --> 1
print(f(5)) --> 76
print(f(10)) --> 301

Ynpaxuenue 6.3. VlHOorja 3bIK C KOPPEKTHBIMU XBOCTOBBIMU BbI30BAMM HAa3bIBalOT SI3bIKOM C
MO/ 1ep>XKOM KOPPEeKTHOUM XBOCTOBOM PEKYpPCHH, apryMEHTUpPYs 3TO TeM, YTO JaHHOe KauyeCTBO



vMeeT 3HaueHUe TOJIbKO TOT/la, KOTJa y HaC eCTh PeKYpCUBHBIE BbI30BbI (be3 peKypCUBHBIX BBI30BOB
MakcCHUMasibHasi T/yO1Ha BbI30BOB Oblia ObI cTaTUueCcKy (PUKCHPOBAHHOM.)

[Toka>kuTe, UTO 3TO yTBEP’K/ €HHWE He BEPHO [ /51 TUHAMUUYECKU TUMU3UPOBAHHBIX SI3bIKOB BPO/Jie
Lua: HaruIIKUTe IMPOorpaMMy, KOTOPasi COBepIllaeT HeOTrpaHUUEHHYIO I1eTIOUKY BbI30BOB 0€3 PeKypCHH.
(TTopmcka3ka: cM. pazgen 8.1.)

Ynpaxuenue 6.4. Kak Mbl Bujend, XBOCTOBOM BBI30OB — 3TO 3aMaCKMPDOBaHHbIM gOto.
[Mpupep>xuBasich 3TOW WM, MEepenuIlIuTe KOJ MpOCTOW Wrphl B 1aOUPUHT U3 pasdena 4.4 c
TIpUMEHEeHHEeM XBOCTOBBIX BbI30BOB. Kakabiii 6/I0K [O/DKeH CTaThb HOBOW (PYHKIMEM, a KaXKbId
goto 10/DKeH CTaTh XBO CTOBBIM BbI30BOM.



IJTABA 7

NTeparopsbl u 06uiui for

B 3Toi1 r71aBe MBI pacCMOTPUM, Kak THcaTb uTeparopbl Ajs obiiero for. HauaB c mpocThix
UTepaTopoB, MbI y3HaeM, Kak UCT0/Ib30BaTh BCIO cuay obiiero for 15 Hanmvcanusi 6oJiee Mpo CThIX U
3¢ (eKTUBHBIX UTEPATOPOB.

7.1. ATepaTropsl ¥ 3aMBIKaHUA

Hmepamop (iterator) — 3To sr0basi KOHCTPYKLHMs, KOTOpas TO3BOJiseT BaM IepeOuparh
3/IeMeHThl KoJuleki[uu. B Lua mMbl 00OBIYHO mMpejcCTaB/isseM WTepaTopbl MpU TOMOIIU (PYHKIUH:
KaKJbIM pa3, Korga Mbl BbI3biBaeM (QYHKI[MIO, OHa BO3BpalllaeT «CJe[yIOL[Uii» 37eMeHT U3
KOJI/IeKITUH.

JItobo#t uTeparop AOJ/DKEH T[e-TO XPaHUTb CBOe COCTOSIHME MeXAY TI0CJie]0BaTe/lbHbIMU
BbI30BaMH, UTOOBbI 3HaTh, T/le OH HAXOJWUTCS U Kak ceOs BeCTHM C 3TOr0 MecTa. 3aMblKaHUS
TIPe/l0 CTaBJISIFOT BEIMKOJIeTIHbIA MeXaHW3M [/is1 3TOM 3aauv. BcrmoMHUM, UTO 3aMblKaHUE — 3TO
dbyHKIUs, KoTopasi obOpaijaeTcss K OAHOW WIA HECKOJbKUM JIOKaJbHbIM TepeMeHHBIM U3
OXBaThbIBAIOIIETO €€ OKPY)XeHus. OTWU TiepeMeHHble XpaHSAT CBOW 3HAaueHUs: MexXny
T0 CJie[10BaTe/lbHbIMU BbI30BAMU 3aMbIKAHUSI, TT03BOJISISI TEM CAaMbIM 3aMbIKaHUIO TIOMHUTh, TJj€ OHO
Haxo[UTCS TIpU miepebope 3nemMeHTOB. Pa3ymeeTcs, [/s1 CO3faHUsI HOBOTO 3aMbIKaHUs Mbl TaKke
NOJDKHBI CO37aTh €ro HejioKalbHble TepeMeHHble. [I03TOMy KOHCTDYKLIMSI 3aMbIKaHUSI OOBIYHO
BK/IOUaeT B cebsi ABe (YHKUMMU: CcaMO 3aMbikKaHue U pabpuky — (QyHKIMIO, KOTOpasi CO3faeT
3aMbIKaHUe BMeCTe C OKPY’KaloIluMU ee riepeMeHHbIMU.

B KauecTBe TipuMepa JiaBaiiTe HamuIlleM MPOCTOUW UTepaTop A/ cucka. B oT/ivuue oT ipairs,
3TOT UTeparop Bo3BpalllaeT He MH/eKC KaXKJ0T0 3/IeMeHTa, a JIUIIb ero 3HaueHue:

function values (t)

local 1 = 0

return function () i = i + 1; return t[i] end
end

B 3TOM npumMepe values — 3T0 dabpurka. Kak/bIii pa3, Korga Mbl BeI3bIBaeM 3Ty ¢abpHKy, oHa
CO3ZlaeT HOBOEe 3aMblKaHMe (caM WUTeparop). JTO 3aMblKaHHWe XPaHUT CBOE COCTOSIHME B CBOUX
BHEIIIHUX TepeMeHHbIX t U i. KaKJbIli pa3, Korja Mbl BbI3biBaeM 3TOT WTepaTrop, OH BO3BpaillaeT
cnenyrollee 3HaueHue W3 crucka t. [locne mocsiefHero s/eMeHTa UTeparop BepHeT nil, yTo
O3HauaeT KOHel| UTepaLuu.

MbI MO>KeM UCII0/1b30BaTh 3TOT UTeparop B LiukK/e while:

t = {10, 20, 30}

iter = values(t) -- co3pgaeT uTepaTop

while true do
local element = iter() -- Bbi3blBaeT uTepaTop
if element == nil then break end
print(element)

end

Tem He MeHee, Topa3/ 0 Jerue UCMoab30Barhk 06mwmii for. B koHIle KOHII0B, OH OB pa3paboTaH AJist
JlaHHOTO BH/la UTepaLuii:



t = {10, 20, 30}

for element in values(t) do
print(element)

end

O6muii for Bemer fJis uWTepUpylOILero LMKAAa BCH OyXraiaTepurd: OH XPaHUT BHYTPU
UTEPUPYIOIIYI0 (PYHKLIUIO, IO3TOMY HaM He HY’)KHA MepeMeHHas iter; OH BbI3bIBaeT UTepaTop AJis
KaKJ0W HOBOW WTepalUW; U OH OCTaHaB/AMBaeT LMK/, Korja wureparop Bo3Bpaujaer nil. (B
c/ie[yIoleM pasfiesie Mbl YBUJIUM, UTO 3TO /A ajieKo He BCe, UTo JenaeT obiuii for.)

Kak 60J/iee mpo/iBUHYTHIN MprMep, JUCTUHT 7.1 TOKa3bIBaeT UTepaTop /s rnepebopa BcexX CJIOB
U3 TeKyllero BxoAHoro (aiina. s Takoro mepebopa HaM HY)XHO [iBa 3HaueHUSs: COJepXXUMOe
TeKyLled CTPOKH (IepeMeHHast line) U IJje Mbl HAXOJUMCS BHYTPU 3TOU CTPOKHU (mepeMeHHas pos). C
5TUMU [aHHBIMU MBI MOXKeM BCerjja CreHepupoBarb Cjefyroljee 10BOo. OCHOBHasg 4acThb
UTepUpyrolel QyHKIUU — 3TO BBI3OB string.find. ITOT BbI30B HUIeT CJOBO B TeKYIllel CTPOKE,
HauvHasi C Tekylled mo3uiuu. OH OMUCHIBAeT «CJOBO», HUCIOJB3ys oOpasel] '%w+', KOTOPOMY
yZ,0BJETBOPSIeT O UH UK 60Jiee OyKBeHHO-LIU(PPOBBIX CUMBOJIOB. EC/TU 3TOT BBI30B HAaXOUT CIOBO,
To (yHKUMsS OOHOB/sSIET TeKYIIyH0 TO3WIUI0 Ha TepBblii CUMBOJI TIOC/Ie CJI0Ba U BO3BpAll[aeT 3TO
cnoBo (IIpumeuanuve: ®DyHKUMS string.sub W3BJI€KaeT MOACTPOKY M3 line MeXJY 3aJaHHbIMU
MO 3ULIUSIMU; MBI TIOZ[POOHO pacCMOTpPUM ee B pa3zene 21.2). iHaue uTepaTrop YWTaeT CJie]|yIOIIYIO
CTPOKY U TOBTOpsieT Mouck. Eciu cTpok 6oJibilie HeT, oH Bo3BpaijaeT nil, uTo6bl coobIUTE 06
OKOHYaHUM UTepaLyH.

HecmoTps Ha ero CJIOXKHO CTh, UCMOJ/Ib30BaHMeE allwords KpaiiHe MPOCTO:

for word in allwords() do
print(word)
end

OTO TUIMUUYHAas CUTydllrd C UTePATOPdAMU: UX MOXET OBITHL He TakK JIeTKO HaITMCdThb, 3dTO HX JIET'KO
HNCII0J/Ib30BdTh. CEPBEBHOﬁ HpO6JIEMbI B 3TOM HET; ropa3go 4Ydlle KOHE€UYHbIe I10J/Ib30BdTeJIy,
MMporpaMmMupyromuye Ha Lua, He OoIpeaejdloT HWTepaTropbl, a4 JIMIOb HJCIIOJB3YIOT Te, UYTO
Impen o CTaBJ/IEHBI ITPHUJIOKEHHUEM.

JIucTunr 7.1. Uteparop A/ 06xofia BcexX CJI0B U3 BXOAHOTO daiina

function allwords ()

local line = io.read() -- Tekywasa cTpoka
local pos = 1 -- TeKywasa no3uumsa B CTpPOKe
return function () -- nTepupywwas OoyHKUNUS
while line do -- MNOBTOpPAET, NOoKa eCTb CTPOKMU
local s, e = string.find(line, "%w+", pos)
if s then -- CNOBO HaligeHo?
pos = e + 1 -- chepywuwas no3vyus nocne 3TOro cnosa
return string.sub(line, s, e€) -- BO3BpaWaeT 3TO C/I0BO
else
line = io.read() -- C/I0BO He HaigeHo; npobyeT cnefywwylw CTPOKY
pos = 1 -- nepesanycKk C nNepBOi Mo3mumn
end
end
return nil -- CTpOK 6onblle HET; KoHel obxoga
end
end

7.2. CemanTuKka oomiero for



EVMHCTBEHHBIM HeJI0CTaTkOM paHee pPacCMOTPEHHBIX WTepaTopOB SBJSETCS TO, UTO HaM
HeoOXoMMO cCO37aBaTh HOBOE 3aMbIKaHWe IJid WHUI[MAIU3alluM KaXk[0ro HOBOTO ULWKa. s
OOJ/ILIIMHCTBA Cy4YaeB 3TO He siBJisieTcs TpobsieMoit. Hampumep, B ciydae ureparopa allwords ieHa
CO3/1aHUS O HOTO e/lMHCTBEHHOTO 3aMblKaHUsl HeCpaBHUMa C 11eHO# uTeHus Liesioro ¢aiina. OHako,
B HEKOTOPBIX CUTYAIUSIX 3Ta JMUIIHSIS Harpy3ka MoXKeT ObITb Hermpuem/ieMoi. B Takux ciiydasix Mbl
MO>KeM UCTO0J/b30BaTh cam obmmuii for f/is XpaHeHUs1 COCTOSIHUS UTepaliui. B ;aHHOM pa3jesie Mbl
YBU/I UM, KaKiie BO3MOYKHO CTHU 10 XPaHEHUIO CO CTOSIHUS TipefiiaraeT o06iuii for.

Ms1 Buzienu, uto o6uuii for Bo BpeMs BBITIOTHEHUS LIUK/A XPaHUT UTEPUPYIOIIYI0 (YHKIIUIO
BHYTpHU cebsi. Ha caMoM Jiesie OH XpaHUT TPU 3HaueHUs:: umepupyrouwyro yHKYuro, UH8apuaHmHoe
cocmosiHue (HeuW3MeHsiIOllleecs1) U ynpasasioujylo nepemeHHylo. Terepb [naBaiiTe oOparumcs K
JeTassim.

CunTakcuc obiiero for ciepyromuii:

for <CnuUCOK_nepeMeHHbIX> in <CNUCOK_8blpadceHuli> do

<meno>
end
3,[[6C]3 CnLlCOK_nepeMeHHle — 5TO CIIMCOK M3 OAHOI'O W/IM HEeCKOJ/IbKUX HMEH HEpEMEHHbIX,
pa3ae/JIeHHbIX 3dllIATBIMU, d CnUCOK_GblpCIJfCeHUIj — 3TO C(CIIMCOK H3 OAHOI'O W/IM HeCKOJ/IbKHUX

BbID@)KEHUM, TaKKe pa3gesieHHbIX 3ansaTbiMU. YacTo CIUCOK  BbIpaK€HUM COCTOUT U3
eIUHCTBEHHOTO 3/ieMeHTa — BbI30Ba (pabpuku uteparopoB. B cienytoiijem Koz e, Haripumep, CIIMCOK
TepeMeHHbBIX — 3TO k, v, @ CITUCOK BbIPa)KeHUM COCTOUT W3 eZJUHCTBEHHOT O 3/IeMeHTa pairs(t):

for k, v in pairs(t) do print(k, v) end

YacTo COUCOK MepeMeHHbIX TO)Ke COCTOUT BCEro M3 OJHOUW TepeMeHHOU, Kak B C/ejyIolleM
L[UKJIe:

for line in io.lines() do
io.write(line, "\n")
end

MbI Ha3biBaeM TepBYI0 MepeMEeHHYI0 B CIIMCKe ynpasssoujell nepeMeHHol. B TeueHre Bcero LIUKJ/Ia ee
3HaueHWe HUKOT/a He PaBHO Nil, Mo CKo/IbKy KOr/ia OHa CTAHOBUTCSI PaBHOM Nil, [IUKII 3aBepiiaeTcsl.

[lepBoe, uTo genaeT LUK/ for, — BbIUMC/IeT BbIpa)KeHUs TOC/e in. OTU BblpaXKeHHUs [ 0JDKHbI
[arb TPU 3HadyeHus, KoTopele xpaHUT for: utepupyroias (yHKLUS,, ”HBADUAHTHOE COCTOSIHUE U
HauajbHOE 3HaueHue YIpaB/soleld TMepeMeHHOW. Kak M BO MHO)XeCTBEHHOM TpHMCBauBaHUH,
TOJIbKO TIOC/eHUN (MU efMHCTBEHHBIN) 3/IeMeHT CIKMCKa MOJKeT JaThb 00jiee OJHOTO 3HaueHwUs;
YUCI0 A3TUX 3HAUeHUM TIPUBOAUTCS K TpeM, JIMIIHUWe 3HaueHus OTOpachIBalOTCs, BMECTO
Hefocratomux pgobasasores nil. (Korga ™Mbl ucmosib3yeM TIPOCThbie UTepaTropbl, (abpuka
BO3BpalljaeT TOJbKO UTepUPYHOLIYI0 (GYHKIUIO, T[03TOMY WHBApHaHTHOE COCTOSIHWE U
yhpaBJsito1iasi IepeMeHHasi oJy4aroT 3HaueHue nil.)

[locne sToro mara uHULManu3aluu for BbI3bIBaeT UTEPUPYIOLIYH0 (QYHKLUIO C [ByMs
apryMeHTaMHu: WHBApUaHTHBIM COCTOSIHUEM U yrpaB/sitolleld nepeMeHHOW. (C TOYKM 3peHUs
KOHCTpyKUuu for, 3T0O MHBapUaHTHOE COCTOsIHUe BOOOIlle He UMeeT HUKAKOTO cmbicia. Omeparop
for numb nepepaerT 3HaueHWEe COCTOSIHUSI M3 Illara WHULMA/IW3aLMM B BBI3OBbI WUTEpUDYIOLen
¢bynkuuu.) 3arem for mnpucBauBaeT 3HaueHWs, BO3BpallleHHble WTepupylolled GyHKIMeH,
repeMeHHbIM, OOBSIBJIEHHBIM B €ro CIKUCKe repeMeHHbIX. EcCau repBoe BO3BpallleHHOE 3HaueHue
(mpucBavBaeMoe ympaBJ/sitOleld MepeMeHHOW) paBHO nil, To wuuka 3aBepuiaercd. Wuaue for
BBITOJIHSIET CBOE TEJI0 U BHOBb BbI3bIBaeT UTEPUPYIOIIYIO (PYHKI[MIO, TIOBTOPSIS MPOLieCC.



TouHee roBOps, KOHCTPYKIIUS BH/a
for var_1, ..., var_n in <CNucoK_8blpaxceHuli> do <6/0K> end

9KBUBAJIEHTA CJief yIOIleMy KO V:

do

local _f, _s, _var = <CNUCOK_8blpaxceHuli>
while true do

local var_1, ... , var_n = _f(_s, _var)
_var = var_1
if _var == nil then break end
<6/10K>
end

end

[TosTomy ecnu Hamla uTepupyroias GyHKIUs — f, HeM3MeHsieMoe COCTOsiHHe — S, a HayalbHoe
COCTOSIHUe /1JIsl yIpaBJisitolliell lepeMeHHON — dy, TO yrpaBJisitolijasi iepeMeHHasi OyzeT rpoberarb

cepyrolve 3Hauenusi a; = f (s, ap), a, = f (s, a;) U T. j., 4,0 Tex MOp, NIOKA d; He CTaHeT paBHOU nil.

Eciu y for ectb pgpyrue mnepeMeHHble, TO OHUM MNPOCTO MOJyYyar [ OTOJIHUTEeIbHbIe 3HaueHus,
BO3BpalljaeMble MPY KaXk/10M BbI30Be f.

7.3. UTepaTopbl 6€3 COCTOSIHUS

Kak cnenyeT u3 Ha3BaHus, UTepatop 6e3 COCTOSIHUS — 3TO UTepaTop, KOTOPbIN He XPaHUT B
cebe Kakoe-m1MbOO COCTOSIHHUE. HOBTOMy MBI MO>XEM HMCIIOJIb30BdTb OJHWH M TOT K€ UTEPATOp 0es
COCTOdAHMSA BO MHOT'UX LIMKJ/IAX, n3beras TeM CaMbIM I/IaThI 3a CO30aHHMe HOBBIX 3aMbIKaHUMH.

Kak Mbl TOJIBKO UTO BHU/[ e, onepatop for Bbi3biBaeT CBOIO UTEPUPYIOIIYIO (DYHKIUIO C 1ByMs
dPr'yMeHTdMH: MHBAPDHMAHTHOE€ OCTOsdAHHE M YIIPDABJ/IAOINAA IlepeMeHHad. I/ITepaTop 0e3 coCTOSgHUA
reHepupyeT Cae[yrolui 35/eMeHT I1UK/a, WCIO0Jb3ysd TOJIbKO 3TU [ABa 3HaueHUs. TUNMHUUYHBIM
IMpUMEPOM 35TOT'O B d UTepPATOPAa ABJIAETCA ipairs, KOTOprﬁ nepe6HpaeT BCe 3JIeMeHThI MdCCHBa:

a = {"one", "two", "three"}
for i, v in ipairs(a) do

print(i, v)
end

CocrosiHMe 5TOW WTepaluu — 3TO Tabiuila, KOTOPYH Mbl TiepeOupaeM (T.e. MHBapUaHTHOE
COCTOSIHME, KOTOpPOe He MEHSIeTCSl Ha TPOTSDKeHUM 1[MK/a), U TeKyluid UHAeKC (ympasJstoliasi
nepeMeHHasi). M ipairs (pabpuka), u uTepaTop oueHb MPOCThI; Mbl MOT/IX Obl Hamucarb UXx Ha Lua
ciiefi yroium o6pasom:

local function iter (a, 1)

i=1+1
local v = a[i]
if v then
return i, v
end
end

function ipairs (a)
return iter, a, 0
end

Kor,qa Lua BbI3bIBaeT ipairs(a) B LJUKJIE fOl", OHd II0JIyddeT TPpH 3HdY€HMHA: d)YHK]_]"I/I}O iter Kak



HUTEepaTop, a KdKk MHBdAPDHUAHTHO€ COCTOAHKME MW HOJIb KdK Hd4d/IbHO€ 3Hd4e€HHe [OJId ynpaBHH}OIHEﬁ
nepeMeHHOM. 3areM Lua BbI3bIBaeT iter(a,0), UTO AaeT 1,a[1] (eciu TOJbKO a[1] yke He nil). Ha
BTOPOU UTepaliMy BbI3bIBaeTCs iter(a,1), YTO AaeT 2,a[2], U T. /i., 10 IEPBOTO 3JIeMEHTAa, PaBHOTO
nil.
@OyHKIUS pairs, KOTOpasi mepebrpaeT Bce 37eMeHThI Ta0JUIbI, aHAJIOTUYHA, 3a WCK/IIOUeHueM
TOTO, UTO UTepupyroLas PyHKLUS — 3TO QYHKLUsS next, KOTOopas B Lua siB/sieT csl MpUMUTUBHOM:
function pairs (t)

return next, t, nil
end

BbI30B next(t,k), e k — 3TO K/IHOU TaOJWIbI t, BO3BpAlllaeT CJie/|yIOIMWK KIH0U B Tab/uile B
TIPOM3BOIbHOM TMOPSI/IKE, a TaKXKe CBs3aHHOE C 3THUM K/II0UOM 3HaueHHe Kak BTOPOe BO3BpailjaeMoe
3HaueHue. BBI30B next(t,nil) Bo3BpalljaeT TMepByo Iapy. Korga nmap 6osbilie HET, next BO3BpalljaeT
nil.

HekoTopble Mpe/iIIOUMTAOT MCIT0/Ib30BaTh next HAMPSMYHO, U30eras BbI30Ba pairs:

for k, v in next, t do

<mes0 yukia>
end

BcriomuuMm, uto for NMpUBOAUT CBOM CIIHMCOK BbIpaXKEHUM K TPeM pe3y/ibTaraM, UYTOOBI TOJYyUUTh
next, t ¥ Nil; 9To UMEeHHO TO, UTO TOJy4YaeTCsl IPU BbI30BE pairs.

Wteparop s o6Xofa CBSI3aHHOTO CITHMCKA SIB/ISIETCS ellje OJHHUM HWHTEepeCHbIM MPUMEPOM
uteparopa 6e3 cocrosiHus. (Kak MblI y)Ke yIOMSsIHY/IM, CBsI3aHHbIe CITMCKHW HEUYaCTO BCTPEUAIOTCS B
Lua, HO UHOT/JJa OHU HaM HY>KHBbI.)

local function getnext (list, node)
if not node then
return list
else
return node.next
end
end

function traverse (list)
return getnext, list, nil
end

CYTB 3TOrO IrIpyuemMa COCTOUT B MCII0J/Ib30BdHWMHM O CHOBHOTI'O y3/ld CITMCKd B Ka4eCTBE MHBAPDHUAHTHOI'O
COCTOsAHUA (BTopoe 3Hd4€HH e, BO3BpdlllaeMOe traverse) M TeKylero y3jid B Ka4yeCTBe ynpaBJlmomeﬁ
nepeMeHHOU. [Ipy epBOM BbI30Be UTepPUPYIOIIel QPYHKIUU getnext MepeMeHHasi node OyzieT paBHa
nil, 1 mo3TomMy (QyHKIUS BepHeT list Kak MepBbIM y3ea. B mocnenyromuii Bbi3oBax node He Oymer
PdBHA Ilﬂ, N II03TOMY UTEPATOP, KdK U 0XK [ dJIO Cb, BEDHET node.next. Kak O6bII—IHO, HNCIIOJ/Ib30BadHUe
3TOI'0 UTeparopda KpaﬁHe IMMpOCTO:

list = nil

for line in io.lines() do

list = {val = line, next = list}
end

for node in traverse(list) do
print(node.val)
end



7.4. UtepaTopsl CO CJIOKHBIM COCTOSIHUEM

Yacto wuteparopy TpebyeTcsi XpaHUTb OO/bIIUN 00BEM COCTOSHUS, YeM T[IOMellaeTcsi B
eJUHCTBEHHOEe UHBApPUAHTHOE COCTOSIHWE W yNPaBJ/SIOIIYI0 TepeMeHHYH0. [IpocTeliiium pelieHruemM
SIBJIIETCST UCTIO0J/Ib30BaHUe 3aMblKaHUW. AJIbT@PHAaTUBHLIM pellieHHeM Oy/eT 3arakoBaTh BCe, UTO
HY>KHO WUTeparopy, B Tab/JWIy U UCMOJIb30BaTh 3Ty Tab/MIly KaK WHBapUAHTHOE COCTOsIHUE MJisi
utepaiud. C TOMOIIbI0 TabMMIBI WUTEPAaTOpP MOXXEM XPAaHUTb CTO/JbKO [JAaHHBIX, CKOJBKO €My
noTpebyeTcsi Ha MPOTsDKEHUU 1MKJIa. KpoMme TOro, BO BpeMsl uUTepal[id OH MOXeT MeHSITb 3TH
naHHbIe. XOTs COCTOsTHME — 3TO BCe BpeMs OJjHa U Ta e Tabsuiia (M03TOMY OHO UHBAapUAHTHOE),
CoJlep>KMMOe TabnUIbl MOXXeT MEeHSAThCS Ha TPOTSKeHUU LUK/a. [10CKOMbKY TaKue UTepaTophbl
XpaHAT BCeé CBOU [aHHble B COCTOSIHUM, OOBIYHO OHU UTHOPUPYIOT BTOPOUM apryMmeHT,
Tpe/i0 CTaBJsieMblii 001[uM LUKIOM for (MTepaliioHHasi TepeMeHHast).

B kauecTBe mpuMepa TakOTO MO X0Ja Mbl MepernuilieM UTeparop allwords, KOTOPbI 00XOAUT
BCe CJIOBa TeKylllero BxoAHOro daiina. Ha 3ToT pa3 Mbl Oy/1eM XpaHUTb ero COCTOsiHUe B Tabulle ¢
[ BYyMsi TIOJISIMU: line U pos.

@DyHKLUS, KOTOpas HauuHaeT WUTepaluio, [A0BOJbHO Tmpocta. OHa [JO/KHAa BEpHYTh
WUTEPUPYIOIIYI0 PYHKLIWIO U Ha4a/JbHOE CO CTOSIHUE:

local iterator -- bygeT onpegeneHa no3xe

function allwords ()
local state = {line = io.read(), pos = 1}
return iterator, state

end

OcHOBHYI paboTy BBITIONHSIET (DYHKLIUS iterator:

function iterator (state)
while state.line do -- MNOBTOpPAET, NOoKa eCTb CTPOKMU

-- AWeT cnegywuwee cCnoBo

local s, e = string.find(state.line, "%w+", state.pos)

if s then -- CNOBO HaligeHo?
-- obHOoBNAeT crneaywwyl nosuumwo (nocne 3TOro cnosa)
state.pos = e + 1
return string.sub(state.line, s, e)

else -- CNOBO He HaliieHo
state.line = io.read() -- npobyeT crefywyl CTPOKY. ..
state.pos = 1 -- ... HauyMHaa Cc nepBoOin MO3MUUK
end
end
return nil -- CTpOK 6onblle HET: KOHel uuMknia

end

[Tpu mo60oii BO3MOXXHOCTU BaM CJie[|yeT TbITAaThCs HAMKWCATh UTepaTopbl 63 CoCTOosHUS, TaKue,
YTO XpaHSAT BCe CBOe COCTOsiHMe B repemMeHHbIX I[Mkna for. C HUMHU Bbl He cCO37aeTe HOBBIX
00BEKTOB, KOTZla HauMHaeTe MUK/I. Eciu fid Ballled UTeparjuyd 3Ta MO e/b He TIO/XOJHUT, TO BaM
cnenyeT TionpoboBarhk 3aMbIKaHHWSA. [loMuUMO OoJ/bIelt M3SIIHOCTH, 3aMblKaHHe OO0BIYHO 0oJiee
3¢ eKTUBHO, YeM UTepaTop C NpUMeHeHHeM TalJvil: BO-TIePBbIX, JelleBjie CO3/1aTb 3aMbIKaHUe,
yeM Tab/MITy; BO-BTOPBIX, AOCTYN K HeJIOKaJbHBIM IepeMeHHbIM ObICTpee, ueM JOCTYIT K T0JISIM
Tabmuipl. [lo3ke MBI YBUAMM ellle OAWH CMocob THMcaTh WTEeparopbl, OCHOBAHHBIM Ha
comporpaMmmax. ITo camoe 3¢ deKTUBHOe pellieHre, XOTs U 00jiee 3aTpaTHoe.

7.5. Ilog1IMHHBIE UTEpPaToOPbI



TepMuH «UTepaToOp» HECKOJbKO HETOUEeH, IOCKO/JbKY WTepalyi0 BBITIOJHSAIOT He Hallu
uTeparopbl, a Luka for. WTeparopsl /ullb MpejoCTaB/silOT T0C/e]0Bare/lbHble 3HAUeHUs JJis
utepaiuu. [loxkanyi, 60Jsiee yaauHbIM TEPMUHOM ObI/T ObI «TeHepaTop», HO TEPMUH «UTepaTop» yxe
MOJTy4m/I LIKPOKOEe pacIipo CTpaHeHue B []PYrUX si3blKaX, TAKUX Kak Java.

Tem He MeHee, Cyll[eCTBYeT /pPyroi crocob 1o CcTpoeHus: UTepaTopoB, TIPU KOTOPOM UTeparopbl
[ eHCTBUTE/IbHO BBIMOJHSIOT UTepaluio. Korma Mbl UCHO/b3yeM Takue UTeparopbl, Mbl He MUIIEM
L[MK/J; BMECTO 3TOr0 Mbl MNPOCTO BbI3bIBAEM UTEpPaTOp C aprymMeHTOM, OMMCHIBAIOLIUM, UTO
UTepaTop /10J/DKeH Jle/laTh Ha KaKZ 0U uTepaluu. TouHee WTepaTop mojy4yaeT B KaueCTBe apryMeHTa
(GYHKLIMIO, KOTOPYIO OH BbI3bIBA€T BHYTPHU CBOETO 1[MKJIA.

B KkauecTBe KOHKDeTHOrO MpUMepa JaBaiiTe ellle pa3 IMepenuileM uTeparop allwords,
TIpUJ eP>KUBasiCh 3TOTO CTHUJIS:

function allwords (f)
for line in io.lines() do
for word in string.gmatch(line, "%w+'") do
f(word) - - Bbi3bIBa€T QYHKLMIO
end
end
end

,Z[J'IH HCII0J/Ib30BdHHMA 3TOI'0 HMTeparopd MbI IIPOCTO AOJDKHBI IIpeAOCTdABHUTL Te€/0 IUKJ/Id KdK
QJYHKL[I/I}O. Ecmu Ham HY>XHO BCe€ro JIMlIb HaIlledudTdTb KdX[o0€ C/JIOBO, TO MBI ITPOCTO HMCIIOJ/Ib3yeM
print:

allwords(print)

3auacTyr0 B KauecTBe Teja L[MK/Ja UCHOJb3yeTCsl aHOHMMHas (yHKUMsi. Hampumep, cief yrouui
dbparMeHT Ko/la CUMTaeT, CKOJIbKO pa3 c/ioBo «hello» BcTpeuaeTcst BO BXoZ HOM dhatisie:

local count = 0
allwords(function (w)
if w == "hello" then count = count + 1 end
end)
print(count)

Ta ke camas 3a/d4d, 3d[IMCaHHad B CTUJ/Ie IIPpeAbIA yIIEero unTeparopd, He CHJIbHO OT/IMYA€TCA:

local count = 0
for w in allwords() do
if w == "hello" then count = count + 1 end
end
print(count)

[Togo6HBIe UTepaTophl OB MOTY/SPHBI B 00Jiee cTapbix Bepcusx Lua, Korga B sisbike He ObIIO
omneparopa for. Kakoe oTHOllleHWe OHU UMEIOT K UTeparopaM B CTHWJe reHeparopoB? Y o6oux
CTWIel NPUMEPHO OJIMHAKOBbIe 3aTpaThl: OAUH BbI30B (PYHKLMU Ha uTepaluto. C 0JHOW CTOPOHHI,
Jierye mucarb UTepaTop C MCI0JIb30BaHUEM MO JIMHHBIX UTEPAaTOPOB (XOTS Mbl MOJKEM MOJIyYUTh
3Ty >Ke JIeTKOCTb TpU Momolnu comporpamMm). C Apyrol CTOpPOHBI, CTWU/IL TeHeparopoB 0OoJee
rubkuii. Bo-riepBbix, OH M0O3BOJIsieT [jBe U OoJiee napasienbHbIX UuTepauu. (Hanpumep, paccMoTpum
ciydaii mepebopa cpa3y AByx (aiisioB, cpaBHMBas WX II0CJIOBHO.) BO-BTOpBIX, OH T03BOJISET
ucrosb3oBaHue break u return BHyTpu Tena uteparopa. C MOAJIMHHBIMM UTepaTOpaMU return
BO3BpaljaeT U3 aHOHUMHOUW (PYHKLIUU, HO He U3 (yHKLMHU, COBepILlIalollel uTepauuto. B o CHOBHOM, 5
0OBIUHO TIPE/[TIOUUTAK TeHepaTophI.



YnpaxueHus

Ynpaxnenue 7.1. Hanuiute uteparop fromto Tak, YTOOBI CaeAyiolIue JBa I[MK/Ia OKa3aauCh
9KBUBA/JICHTHBIMU:

for 1 in fromto(n, m)

<meno>
end

for i =n, m

<meno>
end

Mo>keTe /i1 BbI peasn30BaTh ero npy MoMOIU uTeparopa 6e3 cocTosiHus?

Ynpaxnenue 7.2. [1o6aBbTe mapaMeTp, OTBeuarol[uii 3a IIar, K UTepaTopy W3 TpeAbl] yIero
ynpakHeHUs1. MoskeTe Jid Bbl TIO-TIPEXKHEMY pPeasii30BaTh ero Kak uTeparop 6e3 coCcTosHus?

Ynpaxnenue 7.3. Hanumure wuteparop uniquewords, KOTOPbIM BO3BpaljaeT BCe CJIOBa U3
3afaHHoro (aiina 6e3 moBTopenui. (ITojckaska: HauHUTE C KoAa allwords W3 JMCTHHTA 7.1;
UCTIO/b3yUTe Tab/iuily, uTOObI XpaHUTh BCE C/I0BA, KOTOPBIE BhI YyKe BePHYIIH.)

YnpaxxHenue 7.4. Hamuiuute wuTepaTrop, KOTOPbIM BO3BpaljaeT BCe HEMyCThbie MO/ CTPOKHU
3a7laHHOM CTPOKMU. (BaM roHamo6uTcst GyHKIMS string. sub.)



IJTIABA 8

KOMHI/IJIH].[I/IH, BBINTO/IHEHHE U OIIIHOKH

XoTs MbI Ha3blBaeM Lua HHTEePIIPETUDPYEMBIM A3BIKOM, Lua BcCerga rpeakoMIIninpyeT HCXO,E[HBIﬁ
KO B ITPOMEXYTOUYHYIO d)OpMy rnepe ero BbIIIOJITHEHHUEM. (B 3TOM HET HHMUYEro CTpalliHOoro: MHOT'Hue
HHTepIIpeTHUupyemMbie A3bIKK [O€/1dl0T TO XKe CaMOE.) Hanuuue stama KOMITW/IALIMN MOXeT Ka3dThbCHd
HEYMEeCTHBIM B MHTEpPIIpETUPYEMOM fA3bIKE€ BpOJeE Lua. O,Z[HaKO, OT/IMYUTEJ/IbHBIM TIPDHU3HAKOM
HHTEPIIPETHUPYEMBIX A3BIKOB (ABJIAETCA HE€ TO, UTO OHHM H€ KOMIIM/IMPDYIOTCA, 4 TO, UTO B HHX
BO3MO>KHO (I/I J'IEI"KO) BBEITTIOJIHATE KO[, reHeppreMLIf/i Ha JIETY. Mo>xHO CKad3dTh, UTO Ha/IMuue
qJYHK]_[I/II/I Bpoae dofile — 3TO TO, UTO I103BOJISIET Lua Ha3bIBaThCsl HHTEePIIPETUPYEMBIM SA3bIKOM.

8.1. Komnuasauus

PaHee ™Mbl BBe/lM dofile KakK CBOEro poja NMPUMUTHBHYIO OMepaLivio [/isl BbITIOJTHEHUS KYCKOB
koza Lua, HO dofile Ha CaMOM JieJie SIBJISIeTCSI BCIIOMOTareibHOW (yHKI[Hel: BCIO TsDKelyto paboTy
BBIMOJIHSIET loadfile. Kak U dofile, loadfile 3arpy»kaeT Kycok koga Lua u3 ¢aiisa, HO 1py 3TOM He
BBITIOJIHSIET €ero. BmecTo 3TOro OH TOJBKO KOMIWIMPYeT 3TOT KyCOK U BO3Bpalljaer
CKOMITWJIMPOBaHHbIN KyCOK Kak (yHKIUI0. bosiee Toro, B oT/iume oT dofile, loadfile He BbI3bIBaeT
omubKU, a HA0OOPOT BO3BpAlljaeT UX KO/ bl, YTOOBI MbI MOT/IU pa300parhcs ¢ OIMOKONU. Mbl MOT/IU
Obl oTipefieNiuTh dofile cyie] yrOIUM 00Opa3oMm:

function dofile (filename)
local f = assert(loadfile(filename))
return f()

end

O6paruTe BHUMaHUe Ha UCTIO/Ib30BaHUe assert /i Bbi30Ba OMIMOKHU, ec/iu loadfile fJacT cOOM.

[ nist mpo CThIX 33/1au dofile ya00HAa, MO CKOJIbKY BBITIOJHSIET BCHO paboTy 3a ofuH BbI30B. O/1HAKO
loadfile 6osiee TubKas. B ciyuyae ommbOKu loadfile Bo3Bpaiijaetr nil u coobiierue o6 ommnbKe, 4TO
103B0oJIsseT HaM obpaboTars omKbKy 6oJiee Mo X0AAIUMU [ HAaC criocobamu. bosee Toro, eciu
HaM HY)XHO BBIMOJIHUTH (halijl HECKOJIbKO pa3, TO Mbl MOXXEM OJMH pa3 BbI3BaTh loadfile U
HEeCKOJIbKO pa3 BbI3BaTb BO3BpAllleHHYH0 UM (GYHKLUIO. JTOT MO XOJ Topa3fo JelleBsie, 4eM
HeCKOJIbKO pa3 BbI3bIBaTh dofile, IO CKOJIbKY (haii KOMIUIUPYETCS JIMIIb O/l MH pas3.

@®yHKIUS load TIOX0XKa Ha loadfile, 3a UCK/IFOUEHWEM TOTO, UTO OHa OepeT KyCOK KOoZia He U3
daiina, a u3 crpoku ([pumeuanne: B Lua 5.1 ¢yHKUUA loadstring BBIMOJIHAET pOJb load).
Haripumep, pacCMOTpUM C/1e[ VIOLYIO CTPOKY:

f = load("i = i + 1")

[Tocne sTOrO KOZla f CTaHeT (PyHKLIMEM, KOTOpas IPY BbI30BE BBIMOHSET i = i + 1:
i=0
f(); print(i) --> 1
f(); print(1i) --> 2
(DYHK]_[I/IH load A4 OBOJIBHO MOH_[HaH, N MBI [ OJDKHBI UCITOJIb30BdATh €€ C OCTOpO)KHOCTb}O. 3TO TaKXe

3arparHasi GQyHKLUs (10 CPABHEHUIO C HEKOTOPBIMU ajibTepPHAaTUBAMM), KOTOpasi MOXKeT MPUBECTH K
HeroHATHOMY Ko y. [lepe[; ee ucmosib30BaHueM, yoeaUTeCh, YTO B BallleM PACoOpsyKeHUH HeT OoJiee



TIPO CTOTO Crocoba pemuTh 3a/auy.
Eciu xoTuTte 1o-66ICTPOMY BOCHO/B30BaTbCsl dostring (T.e. 3aTPy3UTh M BBIMIOJHUTH KYCOK),
MOJKeTe Hero Cpe/l CTBEHHO MCII0/Ib30BaTh pe3y/ibTar load:

load(s)()

OpHaKo, eC/id eCTh XOTs ObI O/{HAa CHHTAKCHUUeCKas OIMOKa, TO load BepHeT nil U OKOHUATebHBIM
coobijeHnemM 06 ommubOKe Oyzer uTo-TO Bpoge "attempt to call a nil value". [1nsi 60/iee TIOHSATHBIX
coob1rieHut 06 omMMOKaxX UCTIOb3yUTe assert:

assert(load(s))()

OOBIUHO HET HUKAKOTO CMBIC/IA IMPUMEHATb CbYHKL[I/I}O load Ha CTPOKOBOM JIMTepaJe. HaanMep,
dieayroumue ase CTPOKU IIPUMEPHO SKBUBAJIEHTbI:

f = load("i = i + 1")

f

function () i =i + 1 end

Tem He MeHee, BTOpasi CTPOKa Kojja ropasfo ObicTpee, MoCKO/bKYy Lua cKOoMNuivMpyeT (pyHKI[HIO
BMeCTe C OKpYyXd4loIIHMM €€ KYCKOM. B nepBoﬁ CTPOKe BBI3OB load BK/IKHOUaeT OTaAe/IbHYIO
KOMITUJ/IALINIO .

ITo CKOJIBKY load He KOMIIW/IMPYET C YUETOM JIEKCUU e CKOH 06JIaCTI/I ,Z[eﬁCTBHH, TO Te AB€ CTPOKH
n3 1pegbnrgymero IrnpumMepd MOT'yT 6LITL He COBCeM ODKBUBAJ/IEHTHBI. I—ITO6]:~I YBUOETb PA3HHUILLY,
JlaBalTe cierka U3MeHUM NpuMep:

i= 32
local 1 = 0

®yHKIMs g paboTaeT C JIoKalbHOM i, KaK U 0XKH[an0Ch, HO f paboTaeT ¢ r/106anbHOM i, 110 CKOJIbKY
load BCerga KOMIWIAPYET CBOU KYCKH B IT00ambHOM OKPY>KeHHH.

HanboJsiee TUMUYHBIM MCIIOB30BaHUEM load SIBJISETCS BBITIOJIHEHHE BHEIITHEro Kofla, TO eCTh
dbparMeHTOB Kojla, TIOCTYyMawIMX W3BHe Balled mnporpamMmmbl. Hampumep, BaM MOXKeT
noTpeboBaThCs MO CTPOUTH rpaduK (PyHKI[MHU, 3a]]aHHOM T10/Tb30BaT e/ieM; 0/1b30BaTe/ib BBOJUT KO/
GyHKIMH, a Bbl 3aTe€M HCII0JIb3yeTe load, UTOOBI BHITIO/JHUTL ero. OOparuTe BHUMAaHHE, UTO load
0)KHJlaeT TMOJIyYUTh KYCOK, TO eCTb Oomneparopbl. EC/IM Bbl XOTUTe BBIUUC/IUTH BbIpa)KeHUe, TO Bbl
MO>KeTe 10 CTaBUTh Tepe/l BbIpakKeHUeM return, 4YTo JacT BaM OmepaTrop, BO3Bpalllatoliii 3HaUeHue
3a/1aHHOT O BhIpakeHus. [TocMoTpuTe Ha rpumep:

print "enter your expression:"

local 1 = io.read()

local func = assert(load("return " .. 1))
print("the value of your expression is " .. func())

[TockobKy (DyHKIMs, BO3BpalljeHHas load, SIBJISI€TCS OOBIUYHOM, BbI MOXKET€e BbI3BAaTh €€ HeCKOJIbKO
pas:

print "enter function to be plotted (with variable 'x'):"

local 1 = io.read()
local f = assert(load("return " .. 1))
for 1 = 1, 20 do
X = 1 -- rno6anbHaa 'Xx' (4TOObI ObLITb BMAMMOW M3 3TOr0 KyckKa Koga)



print(string.rep("*", f()))
end

(DyHKUUS string.rep TOBTOPSET CTPOKY 3a/jaHHOE UMC/IO0 pas.)

MbI Tak)ke MO>KeM BbI3BaTh (PYHKIMIO load, MepejaB eil B KaueCTBe apryMeHTa CYUMbI8ArOUYIO
¢yukyuto (reader function). CunTsiBaroiiast yHKLUSI MOXKeT BO3BpalllaTh KyCOK KO/la 4acTsiMU; load
T0 CJie[j0BaTe/IbHO BbI3bIBAaeT ee 0 TeX, T0Ka OHa He BepHeT nil, o6o3HauarIuii KoHel] Kycka. B
KaueCTBe MpuMepa C/e/l YOI BbI30B 9KBUBa/IEHTeH loadfile:

f = load(io.lines(filename, "*L"))

Kak MbI 11oJjpo6HO pacCMOTpPHM B T71aBe 22, BbI30B io.lines(filename, "*L") BO3BpaljaeT (PyHKI[HIO,
KOTOpasi MIpU Ka)kJOM CBOeM BbI30Be BO3BpalllaeT C/eAVIOIIyl0 CTPOKY H3 3aJaHHOro (aiiia
(IIpumeuanue: OOIUU A/ io.lines TOSIBUIMCh To/IbKO B Lua 5.2). Takum obpa3om, load Oymer
YuTaTh KyCOK U3 (haiina cTpoka 3a cTpokoi. Cresi yroliiuii BapuaHT MOX0K, HO 60siee 3pdeKTuBeH:

f = load(io.lines(filename, 1024))

3mech UTepaTop, BO3BpallleHHbIH io. lines, uuTaeT ¢aiia 61okamu mo 1024 Gaiira.

Lua paccmarpuBaeT Ka)K[blli He3aBUCHMbIM KyCOK KaK Te/J0 AaHOHUMHOM (YHKUMU C
riepeMeHHbIM 4uC/I0M aprymeHTOB. Harpumep, load("a = 1") BO3BpalljaeT aHaJOT CJeJYHLero
BbIPa)KeHUS:

function (...) a = 1 end

Kak u moObie Apyrue GyHKIUH, KYCKA MOTYT OOBSB/IATH JIOKaIbHbIE TIepeMeHHbIe:

f = load("local a = 10; print(a + 20)")
f() --> 30

I/ICHOJIBBYH 3THW BO3MO>XHOCTH, Mbl MOJKe€M II€pEIIMCaTb Halll ITpUMep C I1I0 CTpPOEeHHueEM Fpa(bI/IKa TdK,
yTOOBI U30€eKaTh IMPpUMEHEHUA riao0anbHOM HEpEMEHHOﬁ X.

print "enter function to be plotted (with variable 'x'):"
local 1 = io.read()
local f = assert(load("local x = ...; return " .. 1))
for 1 = 1, 20 do
print(string.rep("*", f(i)))
end

Mkl craBuM 00ObsiBleHHe "local x = ..." B Hauajo KyCKa, uTOOBI OTIpele/IuTh x Kak JIOKaJIbHYIO
repeMeHHY0. 3aTeM MbI BbI3bIBaeM f C apryMeHTOM i, KOTOPbIM CTAHOBUTCSI 3HAaUE€HUEM BbIpakeHUs
C TIepeMeHHBbIM YUC/IOM apryMeHTOB (.. .).

OYHKIMM 3arpy3Kd KYCKOB HUKOT/IAa He BbI3bIBAlOT OLIMOKU. B ciyuae ommbku m060ro poga
OHH BO3BpaIljaroT nil ¥ coobirerue 06 omnbKe:

print(load("i i"))
--> nil [string "i i"]:1: '=' expected near 'i'

Bonee Toro, y 3Tux (QyHKIUM HeT HUKAKoro rnobouyHoro 3ddekra. OHU TOJNBKO KOMIWIMPYIOT
KyCOK BO BHYTpDEHHee TIipe/CTaBjeHHMe W BO3BpAlllalOT pe3y/JbTal KaK aHOHUMHYI (QYHKIUIO.
PacnipocTpaHeHHast ominbka — TmoJiaraTb, 4TO 3arpy3ka Kycka ompepensieT (yHkiuu. B Lua
oripeiesieHUs1 (YHKLUKA SIBJASIOTCS TIPUCBAaUMBAHUSIMU; TIO3TOMY OHH TMPOUCXOASAT BO BpeMsi
BBITIOJIHEHUS, @ HE BO BpeMsi KoMOusiLiuu. Harpumep, A0mycTUM, UTO y Hac ecTb ¢aia foo.lua
Harog06ue ciefyrolero:



-- ¢ann 'foo.lua'

function foo (x)
print(x)

end

3areM MbI BBITIOJ/IHSIEM KOMaHOy

f = loadfile("foo.lua")

[Tocne 3ToO# KOMaHABI foo CKOMITUIMPOBAHA, HO ellje He orpejesneHa. YToObl ompesenuTs ee, Mbl
J10JDKHBI BBITIOJTHUTh 3TOT KYCOK:

print(foo) --> nil
() -- onpegensiet 'foo'
foo("ok") --> ok

B roToBoO# K pacripoCcTpaHeHUuI0 TIporpaMMe, KOTOpoi TpeOyeTcsi BBIMIO/HSATL BHEITHUN KO/, BbI
No/KHBI 00pabarbiBaTh M0ObIe OITMOKM, BO3HMKAOIIMe TIPU 3arpy3ke Kycka. bosee Toro, Bam
MOYKeT TIOHaJ0OUTCS 3alyCTUTh HOBBIM KYCOK B 3allUI[eHHOM OKDY)KeHUH, uTOoObl u30exarhb
HeTIpUATHBIX M060UYHbIX 3P deKkToB. MbI oA poOHO 06CyAUM OKPYXeHus B TiaBe 14.

8.2. IlpeAKOMNIIMIUPOBAHHBIN KO

Kak g oTMeTusn B Hauaje 3TOU I'/IaBBblI, Lua rnpeaKoOMIIU/INPYeT I/ICXO,E[HBII‘/JI Koo T1iepen ero
BbIIOJIHEHUEM. LLua Tak>Xe 03BOJIsIeT PacCIipo CTpaHATb KO/, B HPEAKOMHI/IHI/IPOBaHHOI‘/JI (bOpMe.

IIpocTeiiM cnoco6oM MOJydeHHs MpejKOMIUIMpoBaHHOro (aiina (6uHapHo20 Kycka Ha
JKaprone Lua) ABJIAETCA HWCIIOJIb30BdAHHE IIPOTrPdAMMBI luac, KOTOpdad BXOOWUT B CTdHOAPTHYIO
10 CTaBKy. Hampumep, cjeyroiuii BEI30B CO34aeT HOBLIM (a1 prog.ic C mpeKOMIIMIMPOBAHHON
Bepcuei (paiina prog.lua:

$ luac -0 prog.lc prog.lua

MHTeprnpeTarop MOXeT BBITIOJHUThL 3TOT HOBBIN (haiiyl mpssMo Kak obObiuHbIM KoA Lua, paboTas c
HUM TOUYHO TaK ke, KaK ¥ C UCXOAHbIM (haloM:

$ lua prog.lc

Lua npuHUMaeT mpeAKOMITWIMPOBAHHBINM KOJ, TMPAKTUYeCKU Be3[e, TAe OH JO0MyCKaeT WCXOJ HbIN
KoZ. B uacTHOCTH, loadfile U load MPUHUMAIOT MpeKOMITUIMPOBAHHBIN KO/,
Mkl MO>KeM HamnucaTh YIpOolleHHYI0 BePCUI0 luac Hero cpescTBeHHO Ha Lua:

loadfile(arg[1])
io.open(arg[2], "wb")
:write(string.dump(p))
:close()

- —h O

OcHoBHas (yHKLUS 37eCb — 3TO string.dump: OHa moJjiydyaeT ¢yHKiMio Lua u BO3BpalljaeT ee
Tpe/iKOMITU/IMPOBAHHBIN KOJ, KaK CTPOKY, IpaBUIbHO 0(MOpPMJIEHHYIO 1151 ee 0OpaTHOM 3arpys3ku B
Lua.

[Iporpamma luac TipejJjiaraeT HEKOTOpPbIe Jpyrue UHTepecHble omniuu. B yacTHOCTH, onuus -1
revaraeT CIMCOK KOJ OB OTlepaiydi, KOTOPble KOMIWISATOP TeHepupyeT /i JaHHOTO Kycka. B
KaueCTBe mpuMepa JUCTUHT 8.1 cofepXXUT BbIBOJ, MPOTpaMMbl luac C OMLMEN -1 AJIS CaeJ yIOIero
O/IHO CTpOYHOTO (haiina:

a=x+y -z



(Mb1 He Gygem obcyXzaarh BHyTpeHHee yCTpPOWCTBO Lua B 3TOUW KHUTe, eCIM Bac WHTEPECYHT
noipo6HOCTH 00 3TUX Kojax orepaluii, To MOUcK B VHTepHeTe mo ¢pase "lua opcode" J0/DKEH
[laTb BaM IO/ X0 ALK MaTepurall.)

JInctuHr 8.1. IIpumep BoiBOga luac -1

main stdin:0,0 (7 instructions, 28 bytes at 0x988ch30)

0+ params, 2 slots, O upvalues, 0 locals, 4 constants, 0 functions
[1] GETGLOBAL 0 -2 ; X

[1] GETGLOBAL 1 -3 ; vy

[1] ADD 0 0 1

[1] GETGLOBAL 1 -4 ; z

[1] SUB 0 0 1

[1] SETGLOBAL 0 -1 ; a

[1] RETURN 0 1

~N~No o~ wWNRE

Kos B mpeaKoMIUIMPOBAHHOW (hopMe He BCerjja MeHbllle UCXOJAHOTO KOJa, HO OH 3arpy»KaeTcs
beicTpee. Ellfe olHUM MpeUMYIleCTBOM SIB/ISIETCA TO, UTO 3TO JaeT BaM 3all[UTy OT C/Jyd4alHbIX
W3MeHeHWM B UCxXoAHUKax. OJHakKo, B OT/JAYME OT MCXOJHOTO KO/la, TMOBPEX/EeHHbIN
37I0YMBIIIJIEHHUKOM OWHApHBIM KOJ MOJKeT NMPUBECTU K T1aJeHUI0 WHTeprperaropa Lua uiu gaxe
BBITTIOJTHUTD TPe/]0 CTaB/IeHHbIN M0/Ib30BaTe/ieM MalllMHHbINA Ko/ . I1py BHITIO/IHEHUH 00BIUHOT O KOo/a
BaM He 0 ueMm OecriokouThcs. OfHaKo, BaM cjiefiyeT u3berarb BBIMIOJHEHHUSI HEHaJ eXXHOTO KoJla B
rpeJKOMITUJIMPOBaHHOW popme. Y PyHKLIMU load eCTh OTILIMS KaK pa3 ZiJisi 9TOU 3ajjauM.

Kpome ob6si3arenbHOTO TepBOTO aprymMeHTa, Yy load eCTb ellje TpU HeoOsi3aTenbHbIX. BTOphIM
apryMeHTOM SIBJISIETCSI UMSI KyCKa, KOTOPOe MCIIO/b3yeTCsl TOJMbLKO B CoO0OIeHHsX 00 ornbkax.
YeTBepThIli apryMeHT — 3TO OKpY>KeHHe, KOTopoe Mbl 00cyuM B TyiaBe 14. TpeTuil aprymMeHT —
9TO UMEHHO TO, UTO Hac 37 eCh MHTEPeCyeT; OH yIIpaB/isieT TeM, Kakue BH/ bl KYCKOB MOTYT OBITh
3arpyskeHsbl. [Ipy HaIMUWK 3TOT apryMeHT [10J/DKeH ObITh CTPOKOM: CTpoKa "t" IM0O3BOJISeT 3arpy’kaTh
MUITL  TeKcToBble  (0OBIUHBIE) KYCKH, 'b" TI03BO/ISIET  3arpykarb JIMIIb  OWHapHbIE
(TIpeiKOMITUTMPOBAHHBIE) KYCKH, a "bt", 3HaUeHUe 110 YMOJIUaHHI0, pa3peliaeT oba dopmara.

8.3. Kojg C

B ornuuue oT kofja, HanmucaHHoro Ha Lua, kog C pgosmpkeH ObITH CKOMIIOHOBaH (CBsi3aH) C
TIPUJIOKEHUEM Tiepefl ero MCMO0Jib30BaHueM. B HeKOTOPBIX TOTMY/ISIPHBIX OTepaljMOHHbIX CUCTeMax
Haubosiee JleKMM Croco0 co3gaHUs 3TOW CBS3M 3aK/IOUaeTCsd B TPUMEHEHWUW CpeJiCTBa
JVHaMHueCKol KOMIOHOBKHU. OJHaKO, laHHOe CpeJiCTBO He sIBJsieTCs uacThio crieudukanmmu ANSI
C; mo3TOMYy IMepeHo CUMOTO crocoba ero peanu3aliiu He CyIlle CTBYeT.

O6bIuHO Lua He Cofep)KUT CpefiCTBa, KOTOpbie He MOTYT ObITh peanmn3oBaHbl B ANSI C. O Hako,
C JVMHAMUYeCKOM KOMIIOHOBKOW WHasi CUTyalusi. Mbl MOXKeM pacCMaTpvBaTh ee KakK OCHOBY BCeX
NPYTUX CpeJCTB: UMesi ee, MbI CIIOCOOHBI AMHAMWUYECKH TIOATPYXKaTh J/I0O0e Zpyroe cCpenCTBO,
koToporo Her B Lua. [losTomMy B jgaHHOM o0coO0oM ciydyae Lua oTKasbiBaeTcs OT TIpaBUII
NepeHoCUMOCTH U peayiv3yeT CpeJCTBO JiMHAMHUUeCKOW KOMIIOHOBKM [JJisi psjga 1iaThopM.
CraHjapTHas peajv3alius TpejjaraeT ero noAjaepxky aas Windows, Mac OS X, Linux, FreeBSD,
Solaris u OGosbimuHCTBa Apyrux peamusanuii UNIX. IlepeHoC maHHOTO CpeicCTBa Ha Jpyrue
n1aThopMbl 10/DKeH OBITh He CI0XKHBIM; TPOBEPbTe Balll AUCTPUOYTUB. (/11 3TOTO BBHITTOJIHUTE
print(package.loadlib("a","b")) U3 npuraileHus BBoja Lua v mocmoTpute Ha pesynbrar. Eciv oH
)KaJlyeTCsl Ha HecCyllleCTBYIOI[UM (aiis, TO y BaCc eCTh CpeJCTBO JHWHAMHUuUeCKOl KOMIIOHOBKHU. B
MPOTUBHOM cjy4yae coo0ijeHre 00 omubke [O/DKHO YKas3aTh, UTO [JaHHOE CpPeJNCTBO He



TIO/1 /1 ep>KMBAET CS UM He yCTaHOBJIEHO.)

Lua nmpemocraB/isseT BCe BO3MOKHOCTM [JAUHAMHUUECKOM KOMIIOHOBKM TI0CpeJiCTBOM
e MHCTBEHHOM (DYHKI[MIO T0OJ Ha3BaHUEeM package.lodlib. ¥ Hee eCTb JABa CTPOKOBBIX apryMeHTa:
TOTHBIN MyTh K OUOIMOTEKe U UMSI PYHKI[UU U3 3TON 6ubamoTeku. [Io3TOMY ee TUMUUHBIN BbI30B
BBITJISIAUT KakK C/iefl YIOL[UM ()parMeHT Ko/ a:

local path = "/usr/local/lib/lua/5.1/socket.so"
local f = package.loadlib(path, "luaopen_socket")

OyHKIMS loadlib 3arpykaeT 3ajaHHY0 OUOMMOTEKy W CBs3biBaeT ee ¢ Lua. OjgHako, OHa He
BbI3bIBAeT 33/laHHYI0 (GYHKIMIO. BMecTo 3TOro oHa Bo3Bpamjaet ¢pynkuuto C kak ¢yHkiuio Lua. B
cjlydae OITUOKY TTpU 3arpy3Ke OMO/IMOTEKH WM HaX0XK/| eHUU MHULNATU3UPYolel hyHKITUU loadlib
BO3Bpairjaet nil u coobieHue 06 omrobKe.

OyHKIUS loadlib SIBISeTCS OUeHb HU3KOYPOBHEBOU. MBI /10J/DKHBI TIPEZ0 CTAaBUTh TTOJTHBIA MyTh
K 6MbMoTeKe U TTpaBU/IbHOE MMs PyHKIMY (BK/TIOUasi CHMBOJIBI 10/ UepKUBaHUS B Hauasie, BpeMS OT
BpeMeHH [[00aB/isieMble KOMIUIATOPOM). Yatle Bcero Mel 3arpyxaem 6ubmoteku C 10 cpesiCTBOM
require. OTa (QyHKUMS UINeT OWOJMOTEKY U WCHOJb3yeT loadlib, UTOOBI 3arpy3uTh [AJisT Hee
WHUIMaMM3MpyIomyo ¢yHkiuio. [Ipy BbI30Be 3Ta HWHUIMANIW3UDPYIOMIass (GYHKIUS CTPOUT U
BO3BpalrjaeT TabMMIy ¢ GyHKIMAMHU U3 3TOM O0MO/IMOTEKH 1Mo 00HO TOMY, KaK 3TO fieiaeT 0ObIuHast
bubmoTteka Lua. Mel 06cyuM require B pa3gene 15.1 u mogpobHee paccmoTpum 6ubamoTeku C B
pasnesne 27.3.

8.4. Ounoku

Errare humanum est (UesioBeKy CBOWCTBEHHO o1n0arbesi). [Io3ToMy MbI /10/DKHBI 00pabaTrhiBaTh
OIIMOKU JIyUIIUM U3 [10 CTYIHBIX HaM 1o co60B. [Tockobky Lua siB/isleTCst PaCIIUPSIIOIIUM S3bIKOM,
yaCcTO BCTpauBaeMbiM B TIPUJIOXKEHHe, OH He MO>KeT MPOCTO yMacTb WM 3aBepIIUTh paboTy B
cjlydae BO3HUKHOBEeHUs1 OIIMOKU. BMecTo 3TOro, Kaablii pa3, Korja BO3HUKaeT olnbka, Lua
3aBeplllaeT TeKyIui KyCOK 1 BO3BpalljaeT yIpaBJjieHUe B MIPUIOXKEHUE.

JTtobasi HeoKuZaHHAsi CUTYyalus, C KOTOPOU cTaskuBaeTcsi Lua, Bbi3biBaeT OMIKMOKY. OmIMOKu
BO3HUKAIOT, KOT/la Bbl (TO eCTh Ballla MpOrpaMMa) MbITaeTecChb CJIOKWATh 3HAY€HHUs, KOTODble He
SIBJIFOTCS] UMCIAMU, UHJ eKCUPOBaTh He Tabiuily U T. . (Bbl MO)KeTe W3MeHUTH 3TO MOBej|eHue Mpu
noMoIiu Memamabauy, Kak Mbl YBUAUM TMOKe.) Bbl Takke MO)KeTe HarpsiMyl0 BbI3BaTh OIIUOKY
TIPU TIOMOIIM BbI30Ba (PYHKIUU error C coobIeHueM 06 omnbke B KauecTBe aprymeHTa. OOBIUHO
3Ta QYHKLUS SIBSIETCS TI0/] X0/ UM €TI0 co060M 1Jist oTioBellleHust 06 oirbKax B BaiieM Ko e:

print "enter a number:"
n = io.read("*n")
if not n then error("invalid input") end

IlaHHasi KOHCTPYKLIMS BbI30BA error /1Ji1 HEKOTOPbIX YCJI0BUM HACTOJILKO PacripoCTpaHeHa, uTo A Jis
Hee B Lua ecTb BcTpoeHHast QyHKIUS assert:

print "enter a number:"
n = assert(io.read("*n"), "invalid input")

DyHKIMSA assert TpOBepsieT, [1eWCTBUTE/NbHO /I ee TMepBbii apryMeHT He JIO)KeH, U MPOCTO
BO3BpalljaeT 3TOT apryMeHT; eCJH apryMeHT JIO)K€H, TO assert BbI3bIBaeT OIIMOKY. Ee BTOpoO#
apryMeHT (coo6ieHue) He obsizareneH. OgHako, UMelTe B BHJY, UTO assert — 3TO OObIUHAs
dbyHkius. B cBsi3u ¢ 9TuM Lua Bcerjja BEIUKC/ISIET ee apryMeHTbI niepe/i Bbi30BOM. [103TOMY ec/iu Bbl
HaMuIIMTe YTO-TO Bpo/jie



n = io.read()
assert(tonumber(n), "invalid input: " .. n .. " is not a number")

To Lua Bcersa BBITIOJIHUT KOHKAaTeHAIHIO, Zlake KOT/Ja n SIBJIAETCS YUC/IOM. B Takux ciayuasx
pa3yMHee ObIBaeT MCII0/Ib30BaTh SBHYIO MPOBEPKY.

Korga dbyHKIUsA 0OHapy)XHMBaeT Herpe/BUeHHYI0 CUTYaluio (UCKIoueHue), e 10 CTYITHbI 1Be
OCHOBHbBIe JIMHUU TIOBeJEeHHUs: BEepHYTh KoJ OmHOKM (00bIUHO nil) WM BbI3BaTh OLIUOKY
T10 CPe/ICTBOM BbI30Ba (DYHKITUU error. He cylljeCcTByeT »KeCTKUX MpaBUJ/ J/1s1 BbIOOopa MeXXy STUMU
A BYMSI BapMaHTaMH, HO Mbl MOJKeM JiaThb OOII[yI0 peKOMeHJaluio: HWCKIIUeHre, KOTOPOe JIeTKO
00X0/JUTCS, 10/DKHO BBI3bIBATh OITHMOKY; MHAUEe OHO J0/DKHO BEPHYTh KO/ OLIMOKH.

Hanpumep, maBaiiTe paccMoTpuM (YHKI[MIO sin. Kak oHa fjo/pkHa ceOsl BeCTH MpU BbI30Be Ha
Tabmmie? [IpeAnooKuM, OHa BO3BpalliaeT Ko omuOku. Eciu 661 Ham MoHaz001Iack TpoBepKa Ha
OIIMOKHU, MbI OBI HaIKMCa/Id YTO-TO BpPOJ e

local res = math.sin(x)
if not res then -- ownbka?

<K00 0bpabomku owubKu >

O,Z[HaKO, MBI MOTJ/IH OBI JIETKO IMPOBEPUTL 3TO HCKJ/IIOUEHHE nepea BbI3OBOM Cl)YHK]_]"I/II/IZ

if not tonumber(x) then -- X He sABNsieTcs 4Yucnom?
<K00 0b6pabomku owubKu >

Yacto MblI He TIpOBepsieM HU apryMeHT, HU pe3y/bTaT BbI30BA sin; eC/Id apryMeHT He SIBJIsSeTCs
YUC/IOM, 3HAYWT, BEPOSITHO, C Hallleld TMpOrpaMMol TBOPUTCS HeuTo HenazHoe. B mopob6HOM
CUTyalluu TpeKpaTuTh BBIUMCIEHUS W BbI3BaTh OMMOKY — 3TO TMpocTeluii u Haubosee
MIPAKTUUHBIN cr1ocob6 00pab0TKU JJaHHOTO UCK/IFOUEeHMUSI.

C npyroil CTOpDOHBI, JaBaiiTe pacCMOTPUM (DYHKIIUIO io.open, KOTOpasi OTKpbiBaeT daiin. Kak
OHa /10/DKHa cebsi BeCTH, eC/u MOMNPOCUTh ee TIPOUUTATh HecylecTBywIui daiin? B aTom ciyuae
He CYI[eCTBYeT MPOCTOro Crocoba MpoBepKU Ha UCK/IIOUeHUe Tiepesi BbI30BOM 3To# GyHKUUU. Bo
MHOTHX CUCTeMaX eJJUHCTBeHHBIM CII0 c0O0M y3HaTh, UYTO (aiis CylleCTBYeT, sIB/SIeTCs TIOTIBITKa ero
OTKpPbITh. [I03TOMYy ecnu io.open He MOJKeT OTKPBITh (aiii MO0 KaKOW-TO BHeIIHeW MpUUUHe
(HamipuMep, «(aiin He CyIeCTBYeT» U/ «HEeJ 0CTaTOYHO TpaB»), TO OHAa BO3BpallaeT nil u cTpoky c
coobijeHnemM 06 omunbke. Takum 06pa3oM, y Bac eCTh I1aHC 00paboTaTb CUTYALMIO MO/ X0/ SIIUM
o6pa3om, HaripuMep, TOTPO CUB Y MOJIb30BaTes Jpyroe ums ¢aiia:

local file, msg
repeat
print "enter a file name:"
local name = io.read()
if not name then return end -- BBOJa [aHHbIX He Obl10
file, msg = io.open(name, "r")
if not file then print(msg) end
until file

Ecim BBl He XoTuTe O6pa6aTbIBaTb HO,Z[O6HLI€ CUTyali, HO [IIO-IIpeXXHEMY XOTHUTE
rnmepecrpaxoBarbvCs, TO 4Jid4 3dIIUTbI I,Z[EIHHOI‘;I oIriepalru BbI MO>KeTe IIPO CTO MCIIOJIb30BdATh assert:

file = assert(io.open(name, "r"))
OTo0 TunuuHas Ajs Lua uaroma: eciiv io.open acT cOOM, TO assert BbI30BET OIIHOKY.

file = assert(io.open("no-file", "r"))
--> stdin:1: no-file: No such file or directory



O6paruTe BHUMaHUe, Kak coob1eHre 06 omnbKe, KOTOPOe SIB/SIeTCsl BTOPBIM pe3y/bTaToM io.open,
OKa3bIBaeTCsl BTOPbIM apryMeHTOM [1JIsI assert.

8.5. OopabdoTKa oIMO0K M MCK/IIOUeHUH

I17151 MHOTHX TIPHU/IOKEHUM BaM He HY)KHO BBITIOJIHATH HUKaKOW 06paboTku omnbok B Lua; 3TUM
3aHMMaeTCs TIpUK/aJHas mporpamma. Bcsg pabora Lua HaumHaeTcsi C BbI30Ba OT IIPHUJIOXKEHUS,
KOTOpOe OOBIYHO MPOCHUT BBHITIOJHUTL KyCOK. IIpu /060M ommbKe 3TOT BBI30B BO3BpalljaeT KoOj
OIMOKH, UTOOBI TIPHUIOXKEHHWE MOTJIO TIpeAIIPUHSATE COOTBETCTBYIOIMe JelcTBUS. B ciyuae
aBTOHOMHOI'O MHTEpIIpeTaropa ero rjaBHBIM I[UK/ JMIIIb eyaraeT coobmeHre o6 ommbke, a 3arem
PO/l 0/KaeT MoKa3bIBaTh MPUTJiallleHre BBO/a Y BbITIOJIHITh KOMaH/ bl.

OpHako, ecnmd BaM Hafo oOpabarbiBarh OIMMOKKM B Lua, BbI [JOJ/DKHBI HCIIOJ/Ib30BaTh pcall
(«protected call» — 3awjuwjeHHbIll 8b1308) 1711 UHKATICY/SI[AU Balllero Koz a.

ITomyCTHUM, Bbl XOTUTE BBITIOJIHUTH (hparMeHT Koza Lua v moiiMarsk /t00yi0 OIUOKY, BEI3BAaHHYHO
TIPU €ro BBITIOJIHEHWM. BamuM repBbIM I1aroM OyaeT WMHKAICy/JIdpoBaTh 3TOT (parMeHT Koja B
byHKIMIO; B OOJBIIMHCTBE CAydaeB /JiII 3TOT0 MCIIOJIb3YIOTCS aHOHUMHbIe (YHKIMH. 3aT€M BBI
BbI3bIBaeTe 3Ty (YHKI[UIO 110 CPeJiCTBOM pcall:

local ok, msg = pcall(function ()

<Kakoli-Hubyob K00 >
if unexpected_condition then error() end

<Kakoli-Hubyob K00 >
print(a[i]) -- noTeHuManbHas ownbka: 'a' MOXeT He ObiTb Tabnuuei

<Kakxoli-Hubyob K00 >
end)
if ok then -- NpW BbINO/IHEHUN 3alMUEHHOr0 KoAda OWWOOK HeT

<00ObIUHBIU KOO>
else -- 3aL|.||V|L|.|IeHHbIVI KO/ Bbi3Basl 0|.|J|/|6Ky: npnMnNTE COOTBETCTBEHHbLIE MEPLI

<K00 0bpabomku owubKu >
end

@OyHKIMS pcall BbI3bIBAET CBOW TI€PBBIM  apryMEHT B 3dWUWEHHOM peXdcuMe, UTOOBI
TepexBaThiBaTh JOOble OMIMOKK BO BpeMs BbITIOJHeHUs (QyHKumu. Eciu ommboK HeT, TO pcall
BO3BpalllaeT true ¥ BCe 3HaueHWs], BO3BpallleHHbIe TeM BBLI30BOM. Haue oHa Bo3Bpaiaer false u
coobijeHune 00 orrobKe.

HecMoTpst Ha cBoe Ha3BaHHUe, coobieHue 06 ommbke He 0053aHO OBITH CTPOKOM: pcall BepHeT
nmo6oe 3HaueHue Lua, KOTOpoe BBI Iepelau error.

local status, err = pcall(function () error({code=121}) end)
print(err.code) --> 121

OTU MeXaHW3Mbl MPeJ0CTaB/IIOT BCe, UYTO BaM HeoOXozumo AJisi 00paboTku McKmouennid B Lua.
Mgl BbIOpackIBaeM HCK/IFOUEHHE TIPU TIOMOINM error W TI€PeXBaTbIBaeM €ro IpPW TMOMOIIM pcall.
Coobijenue 06 ommbke ujgeHTUGULUPYET BUJ OIITUOKHU.

8.6. Cooluienus 06 omudkax M o0paTHbIe TPAaCCMPOBKHU

XoTsi B KauecTBe coo0IjeHuss 06 omunbke Mbl MOXXeM HCIO0JIb30BaTh 3HaueHue JiI0O0ro TwUra,
00bIuyHO cooOileHus 06 ommbKax — 3TO CTPOKM, OMMChIBAalOLMe, YTO MONILIO He Tak. B ciyuyae
BO3HUKHOBEHUsI BHyTpeHHel omubku (Harpumep, TPU TIOTMBbITKE WHEKCHPOBaTh HeTabauuHoe



3HaueHue) Lua reHepupyeT coobineHve o0 ommOKe; uHaue coobieHreM 00 OIHMOKe CTaHOBUTCS
3HaueHue, repefilaHHoe (GYHKLUU error. B Tex ciyuyasix, Korga coo0OiqeHre o0 oIMOKe SIBSETCS
cTpokoli, Lua mbiTaeTcs A00aBUTh HEKOTOPYIO HHGOPMAI[MI0 O TOM MeECTe, TAe MpOoM30Iila
ommroKa:

local status, err = pcall(function () a = "a"+1 end)
print(err)
--> stdin:1: attempt to perform arithmetic on a string value

local status, err = pcall(function () error("my error") end)
print(err)
--> stdin:1: my error

OTa uH@POpMaLUsi 0 MecTe OIIMOKU cofepXuUT ums ¢aiisa (B rpuMepe 3TO stdin) U HOMED ero
CTPOKHU Koz a (B mpuMepe 570 1).

Y (QyHKUMM error eCTb BTOPOW [ OMOJHUTE/bHBINM TapaMeTp, KOTOPbIM 3aJjaeT ypo8eHb, Ha
KOTOPOM OHAa /[AOJ/DKHa [OK/IajbiBaTb 00 oOIinMbKe; Bbl UCMOJb3yeTe 3TOT TlapamMeTp, UTOOBI
0OBUHUTL KOTO-TO JPYyroro B ciayuae owmubku. CkakeM, Bbl Hanmucaayd (PyHKIMIO, Ubell MepBOM
3a/1aueii sIBJIsieT CsI IPOBepKa, YTO OHa Obljia MPaBWIbHO BbI3BaHA:

function foo (str)

if type(str) ~= "string" then
error("string expected")
end
<00bIUHDIL KOO >
end

3areM KTO-TO BbI3bIBAeT Badllly dJYHKL[I/I}O C HEIIPpABUJIBHBIM dPT'YMEHTOM:

foo({x=1})

Eciv ocTaBuUTh BCe Kak ecTb, Lua rnmokakeT Ha Bailly ()yHKIMIO — BeJib 3TO ke foo BbI3BaJja error,
— a He Ha HAaCTOsfl[ero BUHOBHWKA, KOTOPBIM BbI3Bajl €e C HeNpaBU/IbHBIM aprymeHToMm. [ls
WCTIpaBJeHus1 [aHHOW TipobseMbl Bbl WHGOpPMUpYyeTe error, YTO OWIKUOKAa, O KOTOPOU BBHI
N OKJaZibiBaeTe, BO3HUKIIA HAa YPOBHE 2 B MepapXvu BbI30BOB (ypoBeHb 1 — 3T0 Bailla co6CTBeHHast

byHKLIMA):

function foo (str)

if type(str) ~= "string" then
error("string expected", 2)
end
<00bIUHbDIL KOO >
end

YacTo npu BO3HUKHOBEHUH OIITHOKH MbI XOTUM TOJYYUTh 00JIbIIIe OT/1a/i0UHON HH(OpMaLHH, a
HE TOJBKO MeCTO BO3HMKHOBeHUs. Kak MMHMMYM HaM Hy)XHa oOpaTHasi TpPacCHpPOBKa,
TOKa3bIBaKOIIlasi TIOJIHBIM CTEK BBI30BOB, TNMPHUBEAIIMX K OIIMOKe. Korma pcall BO3BpalljaeT CBOe
coobijeHure 06 ommbke, OHAa YHUUTO’KaeT UyacTh CTeka (U4acTb OT Hee ;0 MOMEHTa BO3HUKHOBEHUS
omn6ku). CreoBarenbHO, eC/IM HaM TpebyeTcst oOpaTHasi TpacCUPOBKA, Mbl /1 OJDKHBI TI0 CTPOUTD ee
10 Bo3Bpara u3 pcall. [Tyig 3Toro Lua npegocTapiser PyHKIUIO xpcall. KpoMe dhyHKILIMK, KOTOPYHO
HY>KHO BbI3BaTh, OHA I10JIy4aeT BTOPOM apryMeHT — yHKyuio obpabomku coobujeHuli. B ciyuae
omn6bku Lua BbI3bIBaeT 3TOT 00pabOTUMK COOOIeHUN mMepes pacKpPyTKOW CTeKa, MO03TOMY OH
MOXXeT HCIOJ/Ib30BaTh OTJ/IaJ0YHyI0 OUOIMOTEKY /i TIOJydeHHWs JioOOUW 1OTOJTHUTeNbHON
uHdopmauu o6 omubKe, KoTopas eMy IoTpeOyercs. [IBymMsi HauboJiee pPacrpoCTpPaHEHHBIMU



06paboTurKamMu OMMOOK SBJSFOTCS debug . debug, TIPe/i0 CTAB/SIONUNA BaM TIpUT/ialiieHre BBoza Lua,
yTOOBI BBl MOT/IM CaMH TOCMOTPETh, UTO TPOUCXOAMIO B MOMEHT BO3HUKHOBEHUS OIIUOKW; U
debug.traceback, KOTODBIM CTPOUT paciivpeHHOe coobmieHne 06 omubke ¢ obparHOM
TpaccupoBkoi ([IpuMeuanue: B rnaBe 24 mMbl 6oJibliie y3HaeM 00 3TUX (GYHKIUSX, KOTAa 06Cysum
OTNaIOUHyl0 OuO/MoTeKy). VIMEHHO TOCHe[HIO (YHKIMIO WCIOJb3yeT aBTOHOMHBIM
WHTEePIpeTaTop ZJist [0 CTPOeHHsI CBOUX COO00IIeHHM 006 omrnbKax.

YnpaxueHus

Ynpaxnenue 8.1. Yacto ObiBaeT yg00HO 100aBUTh KakOW-HUOYAb TIPeUKC K KYCKY KoJa Mpu
ero 3arpy3ke. (PaHee Mbl paccmarpvBaau NMpuUMep B [laHHOM I/aBe, Tle Mbl CTaBU/IM return nepep
3arpy>kaemMbiM BbipakeHueM.) HanumuTe ¢yHKUIUIO loadwithprefix, KoTopast paboTaeT Kak load, 3a
UCK/IFOUeHWeM TOTO, YTO OHa A00aB/isieT CBOW MepBbIM [ OMOJHUTENbHBI apryMeHT (CTPOKY) B
KauecTBe rnpeduKca /s 3arpy>KaeMoro Kycka.

Kak u opuruHanbHas load, (QyHKUUS loadwithprefix [JOJ/DKHa TIPUHUMMAaTh KYCKH,
rpe/iCTaB/eHHble KAaK CTPOKaMM, TaK U CUMThIBAOUUMHU GyHKIMsSMU. [laxke B cjydae, Korja
V3HAYa/lbHbIM KYCOK SBJIIETCS CTPOKOM, loadwithprefix B [€MICTBUTENBHOCTU He [10JDKHA
KOHKaTeHUpOBaTb MpepUKC C KyckoM. BwmecTo 3Toro oHa [JOJ/DKHAa BbI3BaTb load C
COOTBETCTBYHOLLleM CUMTHIBaKOLel (PyHKLIMeN, KoTopasi CliepBa BO3BPAaTUT MpeUKC, U JIUIIb 3aTeM
WCXO/IHBbIN KYCOK.

Ynpaxnenue 8.2. Hanumute ¢yHKUUIO multiload, KOTOpasi 06001aeT loadwithprefix, mosyuas
CMUCOK CYMTHIBAKOLIUX (DYHKI[MI, KaK B CJie]] yIOIeM TIpuMepe:

f = multiload("local x = 10;",
io.lines("temp", "*L"),
" print(x)")

[Ons mnpvBeseHHOrO Bbllle TMpuMepa multiload [O/DKHA 3arpy3uTh KYCOK, SKBUBa/JIeHTHbIN
KOHKaTeHalluu CTPOKU "local..." C COJEep>XUMBIM (paiina temp U CTPOKU "print(x)". Kak u pyHK1us
loadwithprefix U3 MpejbIAYyLIero yrnpaxHeHus, JaHHas (YHKLWS B [ eMCTBUTEIbLHOCTU He [ 0/DKHA
HUYero KOHKaTeHWpoBarTh.

Yopaxxnenue 8.3. @yHKUMA string.rep B JIMCTUHre 8.2 MCHOJb3yeT aJIrOPUTM [JBOUYHOIO
YMHO>KeHUsI [171s1 KOHKaTeHal[iy n KOTIUM 3aZlaHHOM CTPOKHU s. [/t mo60oro GUKCUPOBAHHOTO n MBI
MOJKeM  COo3jarb  CHeua/M3dpOBaHHYIO  BepCUI0  string.rep,  pasBepTeiBag LWKJI B
I10 C/1e[0Bare/JIbHOCTh KOMaH/ r=r..s U s=s..s. B KauecTBe rpumMepa /s n=5 pa3Beprka JacT HaMm

c/ie[ Yoy QyHKIUIO:

function stringrep_5 (s)

local r = ""

r r

S S

S S

r ro..
return r
end

n n non

HanuiuuTte ¢GyHKIMIO, KOTOpas [J/s1 3aZlaHHOTO n BO3BpalllaeT (YHKIMIO stringrep_n. BmecTo
WCMOb30BaHUsl 3aMblKaHUsl Bailla (YyHKIUMS [JOJ/DKHA TIOCTPOUTh TeKCT ¢yHKiuu Lua c
COOTBETCTBYIOIIIEH IO C/ie/loBaTebHOCTbI0 KOMaH/ (r=r..s M s=s..s) U 3aTeM HCMI0J/b30BaTh load
[ TIoJTyueHus uToroBou pyHkiuu. CpaBHUTE ObICTPO/|elicTBHe 001Ie PyHKI[UU string.rep (WK
3aMbIKaHUsI C ee MCM0/b30BaHKeM) U BalllMMU 3aKa3HbBIMU (YyHKI[HSIMU.



JIncruHr 8.2. I[ToBTOpeHue CTpokK

function stringrep (s, n)
local r = ""
if n > 0 then
while n > 1 do

ifn%2~=0thenr =r .. s end
S =S .. 58S
n = math.floor(n / 2)
end
r=r .. s
end
return r

end

YnpaxsHenue 8.4. Mo>xeTe /i1 Bbl HAalTH Takoe 3HaueHue fiJis f, YTO BbIpa)keHUWe pcall(pcall, f)
BepHeT false B kauecTBe cBOero nmepBoro pesy/abTara?



IJTIABA 9

ConporpamMmmsi

Conpoepamma (coroutine) mnoxo)ka Ha HUTb (B CMbICJe MHOTOHWUTEBOCTH): 3TO IIOTOK
BBITIOJITHEHUSI CO CBOUM CTE€KOM, CBOMMH JIOKA/IbHBIMU MEPEMEHHBIMU U CBOMM yKa3aTejaeM KOMaH/;
HO OH pazjenseT To0anbHbIe TTepeMeHHbIe U TTIOUTH BCe OCTalbHOE C JPYTMMHU COTIPOTPaMMaMH.
OCHOBHOEe OT/IMUME MEXAY HUTSIMU W COMpOrpaMMaMU — 3TO TO, YTO KOHLENTyaJlbHO (WIu
OyKBasbHO, B C/lyyae MHOTOMPOLIECCOPHOM MalllMHbI) MPOrpaMMa C HUTSMH BBITIOJTHSIET He CKOJIBKO
HUTeN napasienbHO. ConporpamMMsbl, C JPyroi CTOPOHBI, pab0Tal0T COBMECTHO: B Jit0OOW MOMEHT
BpPEMEHU MporpamMMa C CONpPOrpaMMaMU BBITIO/IHSIET TOJIBKO OJJHY M3 CBOUX COMPOTpaMM, M 3Ta
BBITIOJIHSIEMasi COTIpOrpamMMa TIpUO CTaHAB/MBAEeT CBOE€ BBIMIOJHEHWE, TOJIbKO KOTZa ee SIBHO
TOTIPO CAT TPUO CTAHOBUThCSL.

ComnporpamMa — 3TO OU€Hb MOIIIHas KOHIenus. I mo3ToMy UHOr1a ee TPy HO NpUuMeHsTh. He
BOJIHYWUTECh, €CJIM Bbl HE MIOUMETe HEKOTOpbIe MpUMepbl M3 3TOUW IJIaBbl TP NEPBOM UTEHUU. Bbl
MOJXKeTe J1OYUTaTh [0 KOHLla KHUTY U BEpPHYThCS crofa nmoxe. Ho, moxkanyucra, BEpHUTECH; Ballle
BpeMs Oy/1eT MoTpayeHo He HarpacHo.

9.1. OcHoBBI CcOnporpamMm

Lua makyeT Bce CBsi3aHHbIe C COTIpoTpaMMamMu (YHKLUU B TabOaUIy coroutine. @yHKIIUS create
CO3[laeT HOBbIe COMpPOrpaMMbl. Y Hee eCTb eJUHCTBEHHbIM apryMeHT — (YHKLHUS C KOZOM,
KOTOpYyIO corporpamma OygeT BbinoJyiHATE. OHa BO3BpalllaeT 3HaueHWe TUMa thread, KOTOpoe
npeficTaB/sieT U3 ceGs HOBYHO comporpaMmy. YacTo apryMeHTOM create SIBJISeTCSI aHOHUMHast
dyHKLMS, KakK TTOKa3aHO HUKe:

co = coroutine.create(function () print("hi") end)

print(co) --> thread: 0x8071d98

CormporpaMma MO>KeT OBITh B OJJHOM 13 UeThIpeX CO CTOSIHUMN: TIPUO CTaHOBJ/IeHHOe — suspended,
BBITIOJIHSIeMOe — running, 3aBepiiieHHOe — dead, 06b1yHOe — normal. Mbl Mo)keM TIPOBEpPUTH
COCTOSIHUE COTIPOTPaMMbI TIPU MOMOIIY GYHKIUU status:

print(coroutine.status(co)) --> suspended

Kor,qa Mbl CO34deM COIIpOrpaMMy, OHa 3dIllyCKdeTCd B IIpHOCTdaHOBJ/JIEHHOM COCTOAHUU;
COIIpOorpaMMad H€ HAUMHAET dBTOMATHYECKH BLIIIOJIHATL CBO€ TeJI0 IIpU CO34dHHH. (DYHKI_]"I/IH
coroutine.resume (HEpE)BEll’IYCKaET BBITIOJIHEHHME  COIIpOrpdMMbl, MeHAdAd €€ COCTOsdHHuEe U3
IMPHYO CTAHOBJ/IEHHOI'O B BLITIOJ/IHAEMOE!

coroutine.resume(co) --> hi

B sTom IMepBoM IIppuMepe TeJIO COIIPOrpaMMEI IIPDOCTO IIedUdTrdeT "hi" u IpekpaiideT BBIIIOJIHEHUE,
O CTaBJidAd COIIPOrpaMMy B 3daB€PIIE€HHOM CO CTOAHHH, U3 KOTOPOT'O en Y’Ke HEe BepDHYTbCA:

print(coroutine.status(co)) --> dead

,Z[O CUX IIOp COITpOTI'pdMMBLI BHIIVIAO €M HE Oosiee ueM YC/IO0XKHEHHBIM CIIO co0 BBI3OBa (I)YHK]_]"I/Iﬁ



Hacrosirasi cuma comporpaMm uaeT OT (YHKOUM yield, KOTOpas TIO3BOJISIET BBITIO/HIEMOM
comporpaMMe MpUO CTAHOBUTHL CBOE BBITIOJIHEHUEe (MHBIMU CJIOBaMU, yCNMynumb ynpasaeHue), UTo0bI
OoHa MorJia 6BITh BO300HOB/EeHa Mo3ke. [laBaiiTe pacCMOTPHM TIPO CTOM TIpUMeD:

co = coroutine.create(function ()
for 1 = 1, 10 do
print("co", 1)
coroutine.yield()
end
end)

Tenepb, KOoraga MbI BO300HOB/IIEM 3Ty COIIporpamMmMmy, OHAd HAQYMWHAET CBO€ BLITIOJIHEHHME H
BBITIOJ/IHAETCA 10 MepBOro yield:

coroutine.resume(co) --> co 1

Ecmmu mbl ImposepruMm ee COCTOodHME, TO YBHAMWM, UTO AddHHAA COIIpOIpaMMad IIPpHMOCTdHOBJ/I€EHA W,
cjiegoBaTre/JIbHO, MOXeT OBITHL CHOBa BO300HOB/IEHA:

print(coroutine.status(co)) --> suspended

C TOUKM 3peHHs COIIPOTPaMMbl, BCSA [eSTelbHOCTb, KOTOpasi MPOUCXO/JUT, TOKa COTporpamMma
TIPHO CTaHOBJIeHA, TIPOMCXOAUT BHYTPH BbI30Ba yield. Korsga Mbl BO30OHOB/ISIEM 3Ty COMPOrpaMMy,
13 BbI30Ba yield BO3Bpall[aeTCsl yripaBJjieHHWe, U COTMpOrpaMMa Ipojj0/bKaeT CBOE€ BbIMOJIHEHUE [0
C/ie[yIoIero yield Win ;0 CBOero OKOHUaHUS:

coroutine.resume(co) --> co 2
coroutine.resume(co) --> co 3
coroutine.resume(co) --> co 10
coroutine.resume(co) -- HMYEro He nevaTaeT

Bo BpeMms Moc/ieHero BbI30Ba resume TEJ0 COIMPOTPAMMbI 3aBepIlaeT I[UKJ, a 3aTeéM BO3BpalljaeT
yrpaBJieHue 0e3 rmeuaru yero-aubo. Ec/iu Mbl MonbITaeMcst BO300OHOBUTH ee CHOBA, TO resume BEPHET
false u coob1ienne 06 ommobKe:

print(coroutine.resume(co))
--> false cannot resume dead coroutine

OOparvTe BHWMaHHe, UTO resume BBHITIOJIHSETCS B 3all[UINIeHHOM pexxume. [103ToMy, ecyid BHYTPH
comporpaMMbl ecTb Kakue-mubo ommbku, Lua He OygeT mokaseiBaTb coobijeHue 00 omubke, a
TIPOCTO BEepPHET yIIpaBJieHHe BbI30BY resume.

Korga omHa comporpamMma BO300HOBJ/IsieT JpPYryi0, OHAa He TIPHOCTAHAB/IUBAETCS; B KOHI[E
KOHIIOB, MBI He MO>XeM ee B0300HOBUTH. O/[HAKO, OHA U He BBITIOJIHSETCSA, TaK KaK BBITIO/HAEMOMN
sIB/IsieTCs Zipyrasi cornporpamMma. [ToaTomy ee coGCTBeHHOE COCTOSIHME Mbl Ha3bIBaeM 0ObIUHbIM.

[TosiesHpIM cpeficTBOM B Lua sIBAsieTCs TO, UTO Tlapa resume—yield MOJKET OOMEHUBAThCS
naHHBIMU. [TepBast resume, Y KOTOPOM HET COOTBETCTBEHHOU OXKHaroIlel ee yield, Tiepe/jaeT CBOU
ZIOTIOJIHUTe/TbHbIe apT'YMEHTBI IJIaBHOU (DYHKI[UU COTIPOT PAMMBI:

co = coroutine.create(function (a, b, c)
print("co", a, b, c + 2)
end)
coroutine.resume(co, 1, 2, 3) --> co 1 2 5

BbI30B resume BO3BpalljaeT IMoc/je true, cooOujaroilero, 4tro HeT OMKWOOK, BCe apryMeHTHI,
repe/laHHbIe COOTBETCTBEHHOM yield:



co = coroutine.create(function (a,b)
coroutine.yield(a + b, a - b)
end)
print(coroutine.resume(co, 20, 10)) --> true 30 10

AHaOTrU4YHO yield BO3BpdlIdeT BCe A OIIO/THHUT e/IbHbIE dPIr'YMEHTBI, rnepegaHHbIe B
COOTBETCTBEHHOU resume:
co = coroutine.create (function (x)

print("col", x)
print("co2", coroutine.yield())

end)
coroutine.resume(co, "hi") --> col hi
coroutine.resume(co, 4, 5) --> co2 4 5

HakoHel], Korja corporpaMMa 3aBepllaeTcsi, /i00Oble 3HaueHWs, BO3BpallleHHble ee TJIaBHOMU
byHKLMelN, mepefalTCs COOTBETCTBEHHOU resume:

co = coroutine.create(function ()
return 6, 7
end)
print(coroutine.resume(co)) --> true 6 7

OOBLIYHO MBI PeKO MCIIO/b3yeM BCe ITU CPeJCTBA B OJHOM U TOH Ke COmporpamme, HO Y BCeX
N3 HUX €CTb CBO¢€ IIpPUMEHEHHE.

’Z[f[ﬂ TeX, KTO y>Xe 3HdeT UTO-TO O COIIpOrpaMMdX, BA>KHO IIPOACHHUTDL HEKOTODPLIE ITIOHATHA I1€pe
T€M, KdK IIpOAOJ/DKHUTH. Lua rpeajaraeT To, 4TO HA3bIBAETCA dCUMMemMpUUYHbIMU CONpoepammdmu.
ITO 3Hd4YHUT, UTO Yy Hee eCTb OJHda ClJYHK]_[I/IH A4JId TIDUOCTAHOBKH BBLITIOJ/IHEHHUA COIIPDOTDAMMBI M
APpyraa (bYHKLH/IH A1 B0300HOB/ICHUSA HPI/IOCTaHOBfIEHHOﬁ COIIpOIrpdMMEI. HEKOTOpre Apyrue
SA3BIKHY IIpeaiaraloT cuMmempuuHblie conpoepdmMmbl, KOTAd €CThb JIMIIb OJHA ('I)YHKI_II/IH 4JId 11epeaadmn
YIIpaB/IeHHsI OT OJHOM COMPOrpaMMBbI K [ PyTOH.

HekoTopble Ha3blBalOT ACMMMETPUUHBIE COMPOrpaMMbl noayconpopammamu (He Oynydu
CMUMMETPDHUUYHBIMH, OHU He ABJIAIOTCA IMOJIHOLEHHBIMHA CO-). O,Z[HaKO, APpyrue HMCIIOJIb3YIOT 3TOT Xe
TEPMHH [JI4 0003HaueHus OrpaHHHEHHOﬁ pea/in3alii COIIpOrpaMm, rae CoOIIporpamMmd MOXKeT
IMPUOCTAHOBUTL CBOE€ BLIIIOJ/IHEHHME, TOJIBKO KOI'Jd OHA HE BbI3bIBAET HHUKAKYIO A DPYI'YIO (bYHKLII/I}O,
TO €CTb KOI'lda Y Hee HeT OXUAJdIOIKUX BBI3OBOB B €€ YIIpABJ/IAIOIIEM CTEKe. ,[[pyFI/IMI/I C/I0OBaAMU,
YCTYIIMTL YIIpAdBJ/IEHHME MOXXeT TOJIbKO IJIaBHOE TeJIO TaKOU IMOJIyCOITpOI'PdMMHEI. HpHMepOM
IMOJIyCOIIpOrpaMm B 3TOM IIOHHUMAHHWHU ABJIAIOTCA c¢eHepamopbl B Python.

B otmuume ot pa3HuUbl MeXAy CHUMMETPDHUUHBIMHM KW dCHUMMETPHUYHBIMU COIIpOI'PdMMAMMH,
pasHUIla MEXAy COTporpaMMaMd W reHeparopamu (B IpejcrasjieHur Python) odens riy6oka;
remeparopber I1Mnpocro He A4O0CTdaTOYHO MOIIIHLIE, 4TOOBI pea/in30BaTb HEKOTOPpbIE€ HWHTEPECHLIE
KOHCTPYKLIMH, KOTOPbIE Mbl MOXXEM IIMCAaTb C IIOJIHOOEHHBLIMH COIIpOI'PdMMaMH. Lua rnpeaJjaraert
I[MOJIHOLIeEHHbIEe dCMMMeETDHUUYHbLIE  COIIPOI'DAMMEI. Te, KTO MnpearnovyuTaroT CUMMeETPpHUUYHLbIE
COIIpOrpaMmbl, MOTYT pe€a/IM30BdTh WX Hd OCHOB€ daCMMMETPDHUUYHLIX CpeaCTB Lua. OT0 He c/o>XHas
3d/id4ad. ((DaKTI/ILIECKI/I KaXXaad Ilepeaada YIIpdBJ/I€EHHWS BbLITIOJIHAECT yield, 3a KOTOpPBIM dcjieayeT
resume.)

9.2. Kanasibl M QU/IBTPBI

OanuM U3 HauboJsiee XpeCTOMaTUWHBIX TPUMEpPOB COTMpOTPAMM siB/sieTcss mpo0bJieMa
notpebutens (producer) u mpousBoautens (consumer). [laBaiiTe mpejcTaBUM, YTO y Hac ecCTh
GbyHKLMS, KOTOpasi M0 CTOSIHHO MPOU3BOAUT 3HaueHusi (Hampumep, YuTaeT ux u3 (aina), u gpyras



GbyHKIMS, KOTOpasi MOCTOSSHHO TOTpebsisieT 3TW 3HaueHWs1 (HarpuMep, THIIeT B Apyrou daiin).
OO6bIuHO 3TU [ Be GYHKLIMH BBIT/ISIAAT CieyIoIuM o6pa3om:

function producer ()
while true do

local x = io.read() -- MNpou3BOAUT HOBOE 3HayeHue
send(x) -- oTnpasnfeT ero notTpebéuTento
end

end

function consumer ()
while true do

local x = receive() -- nony4yaeT 3Ha4yeHue OT Npou3BOAUTENS
io.write(x, "\n") -- noTpebnseT ero
end

end

(B oToli peanu3alu U TIPOU3BOAUTENb, U TIOTpPeOUTeNb BBITIONHSAIOTCS BeyHO. Ho ux Jjerko
W3MEeHUTh, UTOObI OHM OCTaHaB/IUBAUCh, KOrAa OOJbIlle HeT JaHHBIX AJisi 00paboTKU.) 3azada
371eCh 3aK/F0YAeTCsl B TOM, YTOOBI COTIOCTAaBUTh send C receive. DTO TUMHWYHBINA 06pa3el] mpo6/ieMbl
«y KOTO TJIaBHBIN LUK/». VI MPOU3BOIUTE/b, U TTOTPeOUTEeb aKTUBHBI, Y 000UX eCTh CBOU I/IaBHbIE
LUK/bl, U K&K bIi U3 HUX MOJaraeT, UTO APYroi sB/SIeTCS BbI3bIBAEMbIM CepBUCOM. ljisi 3TOTO
KOHKDETHOTO TIpUMepa MO)KHO JIETKO U3MEeHUThb CTPYKTYPY O HOM U3 QyHKLIUM, pa3BEPHYB ee IIUKI U
clefaB ee TAacCMBHBIM areHToMm. O/IHAKO, B [PYrMX peasibHbIX Clyuasix Mofob6Hoe u3MeHeHUe
CTPYKTYDPbI MOXeT ObITh fja/ieKO He TaKUM JIeTKUM.

CormporpaMMbl Mpej0CTaBJSIIOT W ealbHbId MeXaHU3M [Jisi COTIOCTaB/eHUsl MPOU3BOAUTENST C
noTpebuTesieM, MOCKOJbKY Mapa resume—yield TepeBOpauMBaeT TUMHUUYHOE OTHOIIEHUE MeXAy
BbI3bIBAIOIIMM UM BbI3bIBaeMbIM. Korja comporpamMma BbI3bIBaeT yield, OHa He BXOAUT B HOBYIO
GyHKLMIO; BMECTO STOr0 OHAa BO3BpalljaeT yIpaB/ieHWEe OJKWUJawlleMy BbI30BY (resume).
AHaOTUYHO BBI30B resume He HAYMHAeT HOBYIO (DYHKIMIO, @ BO3BpAlllaeT BbI30B yield. 3TO UMEHHO
TO, UTO HaM HY)XHO [IJisl COTIOCTaBJieHUs send C receive TakuM 00pa3oM, UTOOBI KaXKA bl U3 HUX
neiicTBoBa/l TakK, OyATO T/IaBHBIM SIB/ISeTCSI MUMEHHO OH, a BTOPOMW SIB/SIETCS TOJUYUHEHHBIM.
[ToaTOMy receive BO300OHOBJISIET TPOU3BOAUTENS, UTOOBI OH MOT TPOM3BECTU HOBOE 3HAaueHue, a
send TIOCPe/[CTBOM yield BO3BpalljaeT 3TO 3HaueHUe 0OpaTHO NMOTPeOUTento:

function receive ()
local status, value = coroutine.resume(producer)
return value

end

function send (x)
coroutine.yield(x)
end

Pa3ymeeTcs, Terepb MPOU3BOAUTE/Ib [10/DKEH OBITh COMMPOrpaMMOiA:

producer = coroutine.create(
function ()
while true do
local x = io.read() -- MNpou3BOAUT HOBOE 3HayeHue
send(x)
end
end)

I[Tpu Takoi cxeme MporpaMMa HauMHaeT C BbI30oBa noTpebutessi. Korga moTpeburtesnto Hy>kKeH KaKo-
TO 3J/IeMeHT, OH BO300HOB/IsIeT PabOTY MPOM3BO/UTEIs], KOTOPBIN BBITTOHSIETCS A0 TeX Iop, MoKa y



Hero He OyzerT a3/ieMeHTa JJig Tiepefadu TIOTpeOWUTeNt0, a 3areM OCTaHaB/IMBaeTCs, Tl0Ka
notpebuTenb CHOBa ero He B0300HOBUT. TakuM o6pa3oM, Mbl TOJiyuaeM TO, UTO Ha3bIBaeTCs
CXeMOU, opueHmMuposaHHoli Ha nompebumens (consumer-driven). /IpyruMm BapuaHTOM ObIO OBbI
Hamycarb MporpaMMy C NpHMMeHeHHeM CXeMbl, OpUeHMUPOBAHHOU Ha npouzgeooumensi (producer-
driven), rie noTpebuTeNb SB/SETCS COMPOr PAMMOA.

MbI MOKeM pacIIMpUTh 3Ty CXeMy TIpU TOMOIUA (UIbTPOB, KOTOpPBIE SIBJSIOTCS 33/ aHUsIMHU,
HaxXO[ AITUMUCS MeXy TMPOU3BOJUTe/IeM U TMOoTpebuTesneM U BBIMOJHSIOIIMMUA CBOEro poja
npeobpa3oBaHue [1aHHbIX. @Uibmp — 3TO TPOU3BOAUTE/b U TIOTPeOUTeb B OIHO U TO K€ BpeMs,
T03TOMY OH BO300HOBJISIET POU3BO/UTEIS /ISl TIOJTyUeHHs HOBBIX 3HaUeHWM U 110 CPefiCTBOM yield
nepesaeT 3TU mnpeoOpa3oBaHHbIe 3HaueHUs MOTpebuTento, B KauecTBe TMPOCTOTO TpUMepa MbI
MOyKeM [00aBUTh K HalleMy TIpefibiJyieMy KOoAy (UibTp, KOTOPbI B Hadyala0 KaK[oOl CTPOKU
BCcTaBysieT ee HOMep. Ko mpuBeseH B jvctuHre 9.1. 3TOT nocaefHUN KycodeK MPOCTO CO37aeT
HY>KHble eMy KOMIIOHEHTbI, COeJIUHSIeT UX U HaUMHAeT BBITIOJITHEHUE UTOTOBOTO MOTPeOUTeJIs:

p = producer()
f = filter(p)
consumer (f)

Wnu eme yyuie:

consumer (filter(producer()))

JIuctunr 9.1. [ToTpebuTtens U Npou3BOAUTENb C GUIBTPAMU

function receive (prod)
local status, value = coroutine.resume(prod)
return value

end

function send (x)
coroutine.yield(x)
end

function producer ()
return coroutine.create(function ()
while true do
local x = io.read() -- MNpou3BOAUT HOBOE 3HayeHue
send(x)
end
end)
end

function filter (prod)
return coroutine.create(function ()
for line = 1, math.huge do

local x = receive(prod) -- nosy4yaeT HOBOe 3HayeHue
x = string.format("%5d %s", line, Xx)
send(x) -- oTnpasnfeT ero notpeéuTento
end
end)
end

function consumer (prod)
while true do

local x = receive(prod) -- nosy4yaeT HOBOe 3HauyeHue
io.write(x, "\n") -- NOoTpebnseT HOBOE 3HayeHue
end

end




Ecnu no cne npouTeHus npefbljyliero npuMepa Bel ogymanu o kaHanax (pipe) B UNIX, To Bbl
He OJWHOKU. B KOHIle KOHLIOB, COMpPOrpaMMbl — 3TO Pa3sHOBUJHOCTb (HEBBITECHSIOIEN)
MHOTOHUTeBOCTU. C KaHajlaMW Kax/as 3ajaua BBINOJHSETCS B OTHAEJbHOM [polecce; C
corporpaMMaMM  KaK7as 3ajlada BbIOJHSIETCS B  OTJelbHOW cormporpamme. KaHasbl
npefoCTaBassiOT Oydep Mexay nOUIIYHUM (MPOU3BOJUTE/IEM) U YUTAKOLUM (TIOTpebuTesnemM),
MO03TOMY BO3MO’KHa HeKoTopasi cBoOO/la B WX OTHOCUTEbHBIX CKOPOCTSX. [I[pUMeHUTEeNbHO K
KaHajlaM 3TO Ba)KHO, TMOCKOJIbKY LieHa TIepeK/IloueHusi Mexay TpoleccaMd Bbicoka. C
COTIpOTpaMMaMH 1jeHa MepeK/Ir0YeHUst MeXX/y 3a/ladaMyd HAMHOT O MeHbllle (IPUMepHO paBHa BbI30BY
(GyHKI[MM), TO3TOMY MUIIYIIMKA U UMTAOIAA MOTYT U/ TU HOTa B HOTY.

9.3. ConporpaMMsbl KaK UTepaTopbl

Mbl MO>XeM paccMarpuBaTh UTepaTOpbl Ha OCHOBe LIMK/a B KayeCTBe KOHKPETHOTO MpuMepa
CXeMbl TIPOU3BOAUTE/b-TIOTPeOUTeb: UTeparop TPOU3BOAUT 37eMeHThI, MOoTpeb/sieMbie TeI0M
1ukaa. [loaToMy BMOJIHE eCcTeCTBEHHbIM Oy eT UCIMO0/b30BaTh COMPOTpaMMbl [Jisi HamucaHUs
UTEepaTopoB. [lelCTBUTE/NbHO, COMPOTrpaMMbl SB/SIOTCS S((EKTUBHBIM WHCTDYMEHTOM 1 Jis
peliieHUst 3ToM 3aauu. ONSTh Ke, K/IF0UeBOW 0COOEHHO CThIO SIB/ISIETCSI UX CIO COOHO CTh BHIBEPHYTh
HaW3HAHKY OTHOIIIEHHEe MeX/y BbI3bIBAIOIIUM U Bbi3biBaeMbIM. C 3TOM 0COOEHHOCTHI0 MbI MOYXEM
MMCaTh UTepaTopbl, He BOJIHYSACh O XPAaHEHUU COCTOSIHUS MeXA Y T0CJie/lOBaTelbHbIMU BbI30BaMU
uTeparopa.

YTo0OBI MPOU/UIFOCTPUPOBATh 3TOT BAapUaHT HKCIIOJIb30BaHUs, /laBaliTe HaMUIIeM UTepaTop [Js
nepe6opa Bcex nepecTaHOBOK 3aJjaHHOTO MaccrBa. Hanucanue nog00HOro nTeparopa HampsiMyto He
TaK JIeTKO, HO HeC/JI0XKHO OyfeT Hamucarh PeKYpCHUBHYIO (PYHKI[MIO, KOTOpasi TeHepupyeT BcCe 3THU
nepecTaHOBKM. Ve mpocTa: mo oyepeiy MoMeLaThb KaK/ bl 3/IeMeHT MacCHBa Ha I10C/e[HIO0
MO3ULIUI0 U PEKYPCUBHO TeHEPUPOBAaTh BCe MepeCcTaHOBKU O CTaBIIMXCS 37ieMeHTOB. KoJ TipuBe/ieH B
muctudre 9.2. Utobel OoH cpaboTan, Mbl JOJ/DKHBI OTIpe/le/IMTh COOTBETCTBYIOIIYIO (YHKIIUIO
printResult ¥ BbI3BaTh permgen C MO/ X0/ SIIIIUMU apryMeHTaMu:

function printResult (a)
for 1 = 1, #a do
io.write(a[i], " ")
end
io.write("\n")
end

permgen (
--> 2 3 4
--> 3 2 4
--> 342

> 21
> 12

JIncruHr 9.2. OyHKUMA [AJ9 TIOJyUeHUsI BCeX TMepeCcTaHOBOK W3 MEepPBBbIX N
3JIEMEeHTOB a

function permgen (a, n)

n = n or #a -- 3HayeHume 'n' no ymonyaHuw — pasmep 'a'’
if n <= 1 then -- HWYEero He W3MEHWUNOCbL?

printResult(a)
else

for 1 =1, n do
-- MoMewaeT i-blii 371eMeHT KaK MnocreaHnii



a[n], a[i] = a[i], a[n]
-- reHepupyeTt BCe npeobpa3oBaHUs MNPOYUX I/1EMEHTOB
permgen(a, n - 1)
-- BOCCTaHaBNMBaeT 1i-blii 3N1EMEHT
a[n], a[i] = a[i], a[n]
end
end
end

Kak To/bKO reaeparop roTos, npeo6pa3013aTb €ro B uTeparop — IMpoCTad 3a4dd4dd. BO—HepBbIX,
3aMEeHUM printResult Ha yield:

function permgen (a, n)
n =n or #a
if n <= 1 then
coroutine.yield(a)
else

<KakK npedjcoe>

3areM Mbl ompegesnisieM (GaOpuKy, KOTopas [AejiaeT TakK, UYTOObI IeHepaTop BBIMOJHSICA BHYTPH
comporpaMMbl, a 3aTeM CO34aeM WuTepupyollyw GyHKuuo. [ ToayueHUs Cjef yrolei
repeCTaHOBKU UTepaTop MPOoCTO BO30OHOBJISIET COMPOTPAMMY:

function permutations (a)
local co = coroutine.create(function () permgen(a) end)
return function () -- nTepaTop
local code, res = coroutine.resume(co)
return res
end
end

Nmest B pacIiopsoKEeHHUHN TaKoM MeXdHU3M, nepe6paTb BCe I1epeCTaHOBKHM MdACCHBA4 IIpW IIOMOIIH
oreparopa for He cocraBur Tpyaa:

for p in permutations{"a", "b", "c"} do
printResult(p)
end
-->
-->
-->
-->
-->
-->

SO 09 TO
OO0OTCT2 D

QT LY O 0T

DYHKLUS permutations UCHOIb3yeT TUMHUUHYIO A/ Lua cxeMy, KOTopasi akyeT BbI30B resume C
COOTBETCTBEHHOM COTpPOrpaMMOU BHYTpPU (YHKIMU. JTa CXeMa HAaCTOJIbKO pacrpoCTpaHeHa, YTo
Lua mipesocTaBnsieT JJs Hee 0coOyro (YHKI[UIO: coroutine.wrap. Kak u create, wrap CO37aeT HOBYIO
coriporpammy. B oT/iMuue OT create, wrap He BO3BpalllaeT caMy COIMpPOrpaMMy; BMECTO 3TOr0 OHa
BO3BpailjaeT (YHKIMIO, KOTOpasi TIPU BbI30Be BO300HOB/SIET 3Ty comporpamMmy. B oTiuuue ot
WCXO/THOU resume, OHA He BO3BpalllaeT KO, OIMOKU KakK CBOU MepBbIi pe3yanbTar; BMECTO 3TOTO0 TMpU
He0OX0MMOCTU OHa BbI3bIBaeT OIIMOKY. Mcmosb3yss wrap, Mbl MO)Ke€M HaIMCaTh permutations
cyieq yroummM obpasom:

function permutations (a)

return coroutine.wrap(function () permgen(a) end)
end

OOBLIUHO MCIOJIL30BaTh coroutine.wrap IIpOIle, UeM coroutine.create. OnHa A44deT HaM MMEHHO



TO, YTO HaM HY>KHO OT COMpOTrpamMMbl: (PyHKIUIO [/ ee B0O300HOBneHWs. OfHAKO, OHA MeHee
rubkas. He cymiecTByeT crioco6a MpoBepUTh COCTOSIHHME COTIPOrpaMMbl, CO3[aHHOW MpU MOMOIIU
wrap. bosiee Toro, MbI He MO>KeM TIPOBEPSITh Ha OMMOKU BO BPeMSsI BLITIOTHEHUSI.

9.4. HeBbITECHAKOIAA MHOTOHUTEBOCTh

Kak MBI BUJend paHee, comporpamMmbl obecrieuyrBalOT Pa3HOBUAHOCTH COBMeCTHOM
MHOTOHUTeBO CTU. Kaxkgasi comporpamMMa 3kBUBasieHTHa HUTH. [lapa yield—resume Mepek/ouaer
yrpaBjieHWe C OAHOW HUTU Ha Apyryw. OjHako, B OTAMuue OT OOBIUHOW MHOTOHUTEBOCTH,
COTIpOrpaMMbl He SIBJISIFOTCS BBITeCHSIOIMMU. [loka comporpaMma BBITIOJTHSIETCS, OHAa He MOJKeT
ObITH OCTaHOBJeHa U3BHe. OHa TIpephIBaeT CBOE BBIMOJ/IHEHUE, TOJIbKO KOT/[a SIBHO 3arpaliuBaeT 3TO
(uepe3 BbI3OB yield). [sif psima MpUIOXKEHUN 3TO He sBJjseTcs: TpobJsieMoi, ckopee HaoOOpOT.
[TporpammupoBaHue ropasio Tpolle B OTCYTCTBUe BhITeCHeHUsl. BaM He HY)KHO 0eCroKouThCs 00
omMbKaxX CUHXPOHU3ALIUU, 110 CKOJIbKY BCSI CHHXPOHU3ALIUS CpeJiv HUTel B Ballieil MporpamMme siBHasl.
Bam stk Hy)KHO yO6eAUThCs B TOM, UTO COTIPOTPaMMa BbI3bIBaeT yield BHe KpUTUUeCKOW 06/acTu
Ko/ a.

OfHako, MpY HEBBITECHSIOI[e MHOTOHUTEBOCTH, KAaK TOJIbKO Kakas-TO HUTh BbI3bIBaeT
0/IOKMDYIOIIYIO OTepaljuio, BCsS TporpamMma OJOKHUpYyeTCsi A0 TexX TOp, MOKa 3Ta ofepalus He
3aBepuTCs. s 60bIIMHCTBA TPUIOXKEHUM 3TO HeJ0TIyCTUMOe TI0BeJieHre, KOTOPOoe MPUBEo K
TOMY, 4YTO MHOTHEe TIPOTPAMMMCTBI He pacCMaTpuUBalOT COIMPOTPAMMbI KakK a/JbTepHaTUBY
TpaZiUIIMOHHONW MHOTOHUTEBOCTU. Kak MbI 37eCh YBUAUM, y 3TOU MpoOemMbl eCTh UHTepecHoe (1
OueBHIHOe, eC/IU 3arJiHYTh B TIPOIIL/IOE) pellieHue.

[aBaliTe pacCMOTpPUM TUIHWUYHYIO MHOTOHUTEBYIO 3ajauy: Mbl XOTHM CKauaTh HeCKOJIbKO
yaaneHHbix ¢ainoB no HTTP. [Ins ckauvMBaHUsI HECKOJIbKHUX Y/ a/lleHHbIX (aiijioB CHadasaa Mbl
N OJDKHBI pa3o0parhbcs, KaK CKayaTh OAUH yAaneHHbIM (aitn. B 3ToM mpumepe Mbl HCIIOJIb3yeM
paspabotannyro [Iuero Hexabom 6ubimoreky LuaSocket. [Insi ckauvBaHus (aiisia criepBa HY)KHO
yCTaHOBUTb COeJJUHEHWEe C ero CalToM, OTMIPAaBUTh 3alpoC Ha (Qaiil, MOJYyuUTh 3TOT dain
(6biokamu) U 3aKphITH coefurHeHue. Ha Lua Mbl Mo)keM Hamucarh 3TO cjefiyroiium obpaszom. s
Hauasia MbI 3arpy>kaeM 6ubmoTeky LuaSocket:

local socket = require "socket"

3ateM MbI ompejesisseM XO0CT U (haiis, KOTOpPbI XOTUM CKauaTh. B 3TOM mpuMepe Mbl CKauaem
cripaBoyHOe pykoBog cTBO 1o HTML 3.2 ¢ caiita koHcopimyma World Wide Web:

host
file

"www.w3.0rg"
"/TR/REC-html32.html"

3areM Mbl OTKpbiBaeM TCP-coenunHenve ¢ noprtom 80 (cranmaptHbid nopt pnas HTTP-
coeJJUHeHWW) JJaHHOT O cauTa:

c = assert(socket.connect(host, 80))

OTa oriepaliusi Bo3BpaijaeT 00beKT coeJMHeHHs], KOTOPbIM Mbl UCMOJIb3yeM [Jisi OTTIPABKU 3aripoca
Ha roJiyueHue (aiina:

c:send("GET " .. file .. " HTTP/1.0\r\n\r\n")

3arem Mbl urTaeM (aiin 6;10kamu 1o 1 K6, 3amvcbiBasi KK/ biii 070K B CTaHapTHBIN BBIBOJ :

while true do
local s, status, partial = c:receive(2/10)



io.write(s or partial)
if status == '"closed" then break end
end

@OyHKIUSI receive BO3BpalllaeT WM CTPOKY, KOTOPYI Tipousa, Wiu nil B ciayuae omubku; B
Mo CjieJHEM CJIyuae OHa TakKe BO3BpalllaeT KOJ, OIIMOKM (status) U UTO OHa Tpousa g0 OLIHUOKU
(partial). Korma xocT 3akpbiBaeT COeJMHEHUWe, Mbl IeuaraeM OCTaBLIMeCs BXOJHble JaHHble U
ripepbiBaeM LIMK/Ia Ipyema JiaHHbIX.

[Tocne ckaurBaHus (aiisia Mbl 3aKpbIBaeM COeJiUHEHHE:

c:close()

Tenepb, KOT/la MbI 3HaeM, KakK CKauaTb OAUH (hails, faBaiiTe BepHeMCs K MpoO/ieMe CKauMBaHUS
HeCKoJIbKUX (paitsioB. [TpocTeitmum nogxoqom OyaeT ckauuBaTh Mo oJHOMY (aiiny 3a pa3. OfHako,
3TOT TIOC/e/l0BaTe/bHbIM MO X0, KOrZa Mbl HAaUMHAeM 4uTarTh (ailyl TOJbKO TOC/Je TOro, Kak
3aKOHUMM C TpeJblJyILIUM, CJUALIKOM MejJjeHHbIM. [Ipy uTeHuwm ypaneHHoro daisa mporpamma
TIPOBO/IUT OCHOBHYIO UacThb BPeMeHM, OXKujasi MpuObITUSI JaHHbIX. bojsiee TOUHO, OHA TIPOBOAUT
Oo/bIIyl0 4YacTb BpeMeHU OJIOKUDOBAaHHOW B BbI30Be receive. [109TOMy TmporpaMMa MOJKeT
BBITIOJIHATHCS TOpa3fno ObICcTpee, ecau OyneT CKauuMBaTh BCe (paiiyibl mapasuienbHO. Torga, Korga y
CoeJUHEeHUs] HeT JOCTYIHBbIX [1aHHbIX, TPOTPaMMa MOJKeT YUTaTb WX M3 APYroro CoeJMHeHUsl.
[loHSTHO, UYTO COTpOTPAaMMbl TMpeJJaraloT yAO0OHBIM crmocob® A7 OpraHu3alu  3TUX
OJlHOBPEMEHHbIX CKauMBaHWUW. Mbl CO34aeM HOBYK) HUTb [/ KaKJOW 3aZjlaud TpHeMa [jaHHbIX.
Korgja y HUTU HeET JOCTYNHBIX JaHHBIX, OHAa YCTyMaeT YyIpaBjeHue MPOCTOMY JUCIeTyepy,
KOTOPbIU BbI3bIBAET [ PYT'yIO HUTh.

YroObI mepenucarb MporpaMMy C MpUMeHeHHeM COTMpOTpamM, /s Hauaja HY>XHO Tepernucarb
npe/ bl yIUK KOJ, [1/1s1 CKauMBaHUs KakK GyHKLUIO. Pesynbrar npuBeeH B jucTuHre 9.3. I1o CKObKY
HaM He WUHTepeCcHO COJep>XUMOe yAaneHHOTOo (aiina, GyHKLUs MOJCYUThIBAET U TeuaraeT pasMep
daiisa BMecTO 3anucu (aiina B cTaHapTHbIM BbIBOJ. (C HECKO/IbKUMU HUTSIMHU, UMTAIOLIUMU CPa3y
HEeCKOJIbKO (paiisioB, Ha BBIXO/| e TI0/TyYraachk ObI MOJIHAst MelllaHWHA).

JIncruHr 9.3. Koa A5 ckauMBaHUS BeO-CTpaHULbI

function download (host, file)
local c = assert(socket.connect(host, 80))
local count = @ -- counts number of bytes read
c:send("GET " .. file .. " HTTP/1.0\r\n\r\n")
while true do
local s, status = receive(c)
count = count + #s

if status == "closed" then break end
end
c:close()
print(file, count)

end

B 5TOM HOBOM KO/l€ MbI MCIOJIb3yeM BCIIOMOTAaTeIbHYI0 (PYHKIHIO (receive) A/ TOIyYeHUS
MaHHBIX W3 coeAuHeHWs. IIpu T0C/e0BaTebHOM TMOA X0 e KOJ BBITJIsAAeN Obl CJief yIoIumM
oOpa3oM:

function receive (connection)
local s, status, partial = connection:receive(2/10)
return s or partial, status

end



[ns mapasnienbHOM peanusaliuu 3Ta (YHKUMS [JOJ/DKHA M0JiydaTh JaHHble 0e3 OI0KMpOBaHUS.
BMecTo 3TOTr0, ec/iv 1aHHBIX He /10CTAaTOUHO, OHA yCTyIaeT yrpaB/eHue. Ee HOBBIM KO BBIT/ISIAUT
cyieq yroiymM obpasom:

function receive (connection)
connection:settimeout(0) -- He 6/10KUpYeT AaHHble
local s, status, partial = connection:receive(2/10)
if status == "timeout" then

coroutine.yield(connection)

end
return s or partial, status

end

BhbI30B settimeout(0) AesaeT /0OYI0 orepaluio Haj, coefiuHeHueM HeOokupyoiieid. Korga craryc
orepalyy paBeH "timeout", 3TO 3HAYWT, UTO OTepalys BepHy/a yIpaBjieHUe, He BbIMOJIHUB CBOIO
3afauy. B 3ToM ciydyae HUTH ycTymnaer ynpaBsieHue. OTinuHbld OT false aprymeHT, nepejaHHbIN
yield, coo0iijaeT AucCrieTyepy, UTO AaHHasi HUTh BCe ellle BBIMOJIHAET CBOKO 3a7auy. Obparure
BHMMaHUe, UTO JaXe B Cjlyyae cTaryca "timeout" B MepeMEHHOU partial BCe paBHO COJ eprKarcs
TIPOUUTAHHbIE paHee /laHHble, KOTOPOe BO3BPaTU/IO COeJ|MHEHUeE.

JluctuHr 9.4. comep>XXUT KOA, AUCIieTyepa U HEKOTOPKIN I 0TOHUTeMbHbIN Ko, Tabiuiia threads
COJIEP)KUT CIMCOK BCeX aKTUBHBIX HUTeW A AucrneTuepa. OyHKIUSA get C/I@AUT 3a TeM, UTOOBI
KaK/lasl 3arpy3Ka BbIMOJIHSUIACh B OTJelbHOW HUTU. CaM AUcCTeTuep B 0 CHOBHOM SIBJISIETCSl LIUKJ/IOM,
KOTOpBIN TiepebupaeT BCce HUTU, BO30OHOBISIS UX OAHY 3a Apyroi. Takke OH [O/DKeH YA assiTh U3
CTIMCKA Te HUTH, KOTOPbIe Y>Ke 3aBepIIWIU CBOU 33/ auu. LIuK/ o cTraHaB/MBaeTCs, Korja 6oJbliie HeT
HUT e [1Jis1 BbITIOJIHEHUSI.

JIncruHr 9.4. [lucneryep

threads = {} -- CMNUCOK BCEeX XWUBbLIX HUTEA

function get (host, file)
-- co3gaeT conporpammy
local co = coroutine.create(function ()
download(host, file)
end)
-- BCTaBNseT ee B CMUCOK
table.insert(threads, co)
end

function dispatch ()

local i =1
while true do
if threads[i] == nil then -- HUTel 6onble HeT?
if threads[1] == nil then break end -- CMNUCOK NycT?
i=1 -- nepesanyckaeT UMKN
end
local status, res = coroutine.resume(threads[i])
if not res then -- HWUTb BbLINOMHUAA CBOW 3agady?
table.remove(threads, i)
else
i=1+1 -- NepenTn K cnepywwen HAUTHK
end
end
end

HaKOHEI_[, I'JlaBHAA IMpOrpaMmad CO34deT TpE6y€MbIe HHUTHW W BbI3bIBdAET AHCIIETUE]. HaanMep,
UTOOBI 3dI'DY3UTb 4Ye€ThbIpe OOKYMEHTA C carTta W3C, IJlaBHad IIpOrpdMMad MOXKET BBIIVIAO€Thb, KdK



ITOKd3daHO HMWXKe:

host = "www.w3.0rg"

get(host, "/TR/html401/html40.txt")

get(host, "/TR/2002/REC-xhtml1-20020801/xhtmll.pdf")

get(host, "/TR/REC-html32.html")

get(host, "/TR/2000/REC-DOM-Level-2-Core-20001113/D0OM2-Core.txt")

dispatch() -- rNaBHbI UNKN

Ha MoeM KOMIIbIOTEpPe CKauMBaHUWE 3TUX 4YeThipex (aijioB C HCIO/b30BaHUEM COTIPOTPAMM
3aHrMaetr 6 cekyHz. C moc/esoBaTeNbHBIM CKauMBaHWEM 3TO TpebyeT B JBa C TOJIOBUHOM pasa
6onbiiie BpeMeHu (15 cekyHn).

HecmoTpst Ha Tako¥ MIPUPOCT CKOPOCTH, 3Ta TI0C/Ae/HSAS Peau3alius Jajieka OT OTTUMAaTbHOM.
Bce paboTaeT XopoIlo f0 TexX Iop, TToKa XoTsi Obl y OHOW HUTHU eCThb UTO yuTarb. OlHAKO, KOT/a
HU y ONHOW HWUTU HET JaHHBIX [/ UTEeHWs, JUCIeTUep HaxXOJUTCS B aKTUBHOM OXKHJ aHUY,
IO CTOSTHHO TIepPeK/II0YasiCb C HUTU Ha HUTH JIMIIb, YTOOBI YOeAUThCS B TOM, JaHHBIX y HUX TIO-
TIpe)KHeMY HeT. B pe3ysbTare 3Ta peanu3anusi COMpoTrpaMMbl roTpedser moutu B 30 pa3 GoJibiie
TIPOLIe CCOPHOTO BPEMeHH, UeM TI0 CJie/l 0BaT e/ibHast BEPCHSI.

Yrobbl n30exaTb MOAOOHOrO TOBe/eHUs, Mbl MOJKEM WCII0/b30BaTh (YHKIUIO select U3
bubmoteku LuaSocket: oHa mo3BoJisieT 3a0/10KUpPOBATh MPOTPaMMY, HaXOSIIYIOCS B OXKUJ aHUMU,
T0Ka U3MEHUTCSI CTaTyC B TPyIIie COKeTOB. VI3MeHeHUs B peasid3allii He3HAUUTeIbHbI: HaM HYKHO
W3MEHUTH TOJIbKO JHUCIIeTUep, Kak M0Ka3aHo B MUCTUHTe 9.5. B MK/ie HOBBIN AUCIeTyep cOOMpaeT B
TabsmIle timedout COe[MHEHUS, Y KOTOPBIX IMPEBBIINIEHO BpeMs oxkujaHus. (IIoMHUTe, UTO receive
riepeiaet mogo0OHbIe coequHeHUsT QYHKIUU yield, IO3TOMY BBI3OB resume WX BO3Bpaiiaer). Ecmm y
BCEX COeJMHEHUU TIPEBBIIIIEHO BPeMsl OXKW[ aHWS, TO AWCIIeTUep BBI3bIBAeT select, YTOOBI XK aTh
M3MeHeHHs CTaryca y OfIHOTO W3 3THUX. JTa OKOHUaTe/bHas peaysr3alius paboTaeT Tak ke OBICTPO,
KakK ¥ TMpeAbIAyIas C cormporpamMmmamu. bosee Toro, 6e3 aKTMBHOTO OXXW/aHUSI OHa MOTpebJisieT
JIWIIb HEMHOTUM 0OJIbIIIe MPOI[e CCOPHOTO BPEMEHH, UeM I10 CJie/lOBaTeibHasi pean3ariusi.

JInctuHr 9.5. /lvcrieTuep, MCnosib3yrowun select

function dispatch ()
local i =1
local timedout = {}
while true do

if threads[i] == nil then -- 00Nblle HET HUTEen?
if threads[1] == nil then break end
i=1 -- nepesanyckaeT UMKA
timedout = {}

end

local status, res = coroutine.resume(threads[i])

if not res then -- HWUTb BbLINOMHWUAA CBOKW 3agady?
table.remove(threads, i)

else - - MpEeBbILEHO BpeMSA OXugaHus
i=1i+1
timedout[#timedout + 1] = res
if #timedout == #threads then -- BCe HUTW 3ab6/10KNpOBaHbLI?

socket.select(timedout)

end

end

end

end




YnpaxueHus

Ynpaxnenue 9.1. Vicrionb3yiiTe comporpaMmsbl /iJisi ipeoOpa3oBanus GYHKIUUA U3 YIIPaKHEHUS
5.4 B TeHeparop AJisk KoOMOWHALIUM, KOTOPbIY MOKeT ObITh HCII0JIb30BaH CJie]] yIOIUM 00pa3om:

for ¢ in combinations({"a", "b", "c"}, 2) do
printResult(c)
end

YnpaxsHenue 9.2. PeanusyliTe U 3aMyCTUTe KOJ M3 TpeAblyIiiero pasiesna (HeBbITeCHSOI[ass
MHOTOHHUTEBOCTD).

YnpaxsHenue 9.3. Peanu3yiiTe dyHKUUIO transfer Ha Lua. Eciiv mogymMars 0 TOM, UTO BbI30BbI
resume—yeild aHaJOTUYHbBI BbI30BY (DYHKI[MU U BO3BpaTy U3 Hee, TO 3Ta QYHKIUA OyeT Kak goto:
OHAa TIPUOCTAHAB/MBAET BBIMOJHIEMYH0 COMpPOrpaMMy U B0300HOBIseT 00Oyl [ pyryro
COTIpOrpamMMy, 3a/laHHYyI0 B KauecTBe apryMeHTa. (Ilojcka3ka: UCTIOJIb3ylTe UTO-TO Bpojie dispatch
JL71s1 yTIpaBJ/IeHUsI BalllMMM coTiporpaMMaMi. Torza transfer YCTYIUT yIipaB/ieHUe dispatch, coo01rjas
0 TOM, Kakyo CJie/l yIOI[yI0 COTIPOTPaMMY HY>KHO BBITIO/IHATh, U dispatch BO30OHOBUT ee.)



IJTABA 10

3aK OHUYeHHbIe ITpUMepbI

YroObl 3aBepIINTL BBeJ€HUWE B S3bIK, Mbl MOKa)XeM TPU XOTb U TPOCTHIX, HO 3aKOHUEHHBIX
ripuMepa rporpamm. [lepBbiii mpumep 0 npo6ieMe BoCbMU KOPoJieB. BTopoii siB/sieT cst mporpaMmoi
YaCTOTHOCTHU CJIOB, KOTOPasl feuaraeT caMble 4aCcTO BCTpedaroluecs cioBa B Tekcrte. [locienHuit
TpuMep — 95TO peanM3aljds aAropuTMa Liend MapkoBa, omnucaHHas KepuHuranom wu Ilaiikom
(Kernighan & Pike) B ux kuure «The Practice of Programming» (Addison-Wesley, 1999).

10.1. 3apaya 0 BOCbMM KOpoJieBax

Haii mepBbId MpUMep — 3TO OueHb MPOCTas MporpamMma, KOTopasi pellaeT 3aoauy O 80CbMU
Koposieeax: 11e/ib COCTOUT B pa3Mell[eHHHd BOCbMU KOPOJIeB Ha IIaXMaTHOM /10CKe TakuM 00pasowm,
yTOoOBI HA O/IHA M3 KOPOJIEB He MOTJ/Ia HAaMacThb Ha JiPyTyo.

[lepBbIii 1Iar perieHUs JaHHOM IMpPo06JieMbl COCTOUT B TOM, UYTOOBI OTMETUTh, UTO Yy MH0OOTO
TIPaBWIbHOTO peIleHus JO0/DKHO OBITH POBHO TIO OJJHOM KOpOJieBe B Kak[oi cTpoke. Takum
00pa3oM, Mbl MOYKeM Tpe/lCTaBUTh pellleHus IMPU TTOMOIIM TTPOCTOr0 MacCUBAa U3 BOCbMU UMCE, 110
OJJHOMY [JiIsl KaXJO0W CTPOKU; KaXkKZoe uucjio coobliijaeT Ham, B KaKOM CTO/DIe pacrosioxkeHa
KOpojieBa W3 KaXAouW cTpoku. Harmpumep, maccuB {3,7,2,1,8,6,5,4} 0003Hauaetr, 4TO O/ Ha
KOpOJieBa HaXOAUTCs B cTpoke 1 u cTosibue 3, apyras — B cTpoke 2 u crosbie 7 u 1. A. (Kcraruy,
3TO He TIPaBU/IbHOE pellieHue; HalipuMep, KopoJieBa B CTPoKe 3 U cToJ01e 2 HaTlaflaeT Ha KOPOJIeBY B
cTpoke 4 u cronbije 1). ObparuTe BHMMaHWe, UTO /000e TIpaBU/IbHOE pellleHWe J0/DKHO OBITh
repeCcTaHOBKOM LiefbIX yucen oT 1 10 8, Tak Kak MpaBU/bHOE pellleHue TakKe [ 0/DKHO COJ epyKaTb
0 O/HOM KOPOJIeBe B KaXKJJ0M CTOJIO1Ie.

[TonHass mporpamma ripuBefsieHa B jauctuHre 10.1. IlepBoli dyHKI[MelN sBAsieTCs isplaceok,
KOTOpasi TIpOBepsieT, 4YTO 3aJaHHas TIO3WIMsI Ha JOCKe He MOXKeT OBITb arakoBaHa paHee
pasMellleHHbIMM KOpOJieBaMu. 3Has O TOM, uTO 10 (OpPMYIMPOBKe [Be KOPOJeBbl He MOTYT
HaXO/[UThCSl HAa O HOU CTPOKe, QYHKI[US isplaceok MPOBepsieT, UTO HET JIPYTUX KOPOJeB B TOM JKe
CTOJI0LIe WK TOM Ke AraroHasu, YTO Y HOBOM IT03UITUH.

JIncruHr 10.1. IIporpaMmma «BoceMb KOpPOJIeB»

local N = 8 -- board size

-- npoBepsieT, 4TO no3uuusa (n,C) HaxoguTca BHe aTak
local function isplaceok (a, n, c)

for i =1, n - 1 do -- 0N Kax4on yxe pas3meleHHOW KOpOosieBbl
if (a[i] == c) or -- TOT Xe cTonbeuy?
(a[i] - 1 == ¢ - n) or -- Ta Xe AuaroHanb?
(a[i] + 1 == ¢ + n) then -- Ta Xe AuaroHanb?
return false -- Mo3uuus MoxeT OblTb aTakoBaHa
end
end
return true -- HUKaKuX aTak; nos3uvuyus B nopsigke
end

-- neyartaeT [OCKY
local function printsolution (a)
for 1 = 1, N do



for j =1, N do
iO.write(a[i] == j and "X" or H_H, n u)
end
io.write("\n")
end
io.write("\n")
end

-- pobaBnseT Ha Aocky 'a' Bcex koponesB oT 'n' go 'N'
local function addqueen (a, n)

if n > N then -- OblN pa3melleHbl BCe KOpPOeBbl?
printsolution(a)
else -- MbiTaeTcs pa3mMecTUTb N-yK KOPOSEBY

for c = 1, N do
if isplaceok(a, n, c) then

a[n] = c¢ -- fnomewaeT N-yw KoposieBy B cTtonébue 'c'
addqueen(a, n + 1)
end
end
end

end

-- 3anycKaeT nporpammy
addqueen({}, 1)

IManee y Hac ugeT MyHKIUA printsolution, KOTOpas IMeuaraeT 10cCKy. OHa ITPoCTO 00XOAUT BCHO
r

NOCKY, Teuaras 'X' Ha TMO3ULMSX C KOPOJEeBOW M '-' Ha Apyrux mno3uuusx. Kakiblii pesynbTar
BBITJISIAUT TIPUMEPHO TaK:

HOCJ’IE,Z[HHH (bYHKLII/IH addqueen {BJII€TCA A4 POM IMPOTPaAMMBI. Omna IMpUMEHAET OTC/IEXXMBAHHE B
O6paTHOM rnopsaake nJid IOHWCKd ITpABHUJIBHBIX pEEEHHﬁ. CHauana OHa IIpoBeEpdAeT, ABJIACTCA JIU
pelienrue 3aKOHUEHHbIM, W €C/JIW [Od, TO IIeddTde€T 3TO pelleHue. B IIPOTUBHOM CJjiydde OHd
HEPE6I/IP&€T BCe CTOJI6I.[I)I; OJId KaXXI0T'O CTOJ'I6LIa, CBO60,Z[HOFO OT dTdK, IIpOorpaMma IIOMeldeT
Tyadad KOPOJIeEBY U PEKYDPCHUBHO IIbITA€TCA PA3MECTUTDb O CTAaBIIUXCA KOPOJIEB.

HaKOHEI_[, rJ1aBHOEe TeJjI0 IIpOrpaMMBI IIPO CTO BhI3bIBAET addqueen /I Haua/la pellleHus 3aauu.

10.2. Camble yacTOo BCTpeUyawiuecs ¢JioBa

Haiu cniefyroimuii mpumMep — 3TO MPOCTasi IporpaMma, KOTopasi UUTaeT TeKCT U reyaraeT caMmble
YyacTo BCTpeyvaroluecs B 5TOM TeKCTe CJI0Ba.

[1aBHasi CTPYKTYpa [ aHHbIX 3TOU MTPOTPaMMbl SIBJISIETCSI TIPO CTOM Tabyuilel, KoTopasi CBSI3bIBaeT
Ka)K/10€e CJIOBO B TEKCTe C ero CYeTYMKOM 4acTOTHOCTU. C 3TOU CTPYKTYPOU [laHHBIX Y TIPOT PaMMbl
eCTb TPU O CHOBHBbIE 33/ auu:

L HpO‘-IECTb TEKCT, [TOCUUTaB UHUC/I0O BXOX] eHUM KaXXa0ro cJioBd.
L OTCOpTI/IpOBaTb CIIMCOK CJIOB B HUCXOA AILIEM IMOPAAdKE IT0 UX HdCTOTHO CTH.
e Hamneuararsb ImepBbie n 3JIEMEHTOB OTCOPTHUPOBAHHOI'O CITMCKdA.



171 uTeHUs TEKCTa Mbl MOYKEM MCI0J/Ib30BaTh UTepaTrop allwords, KOTOPbIM Mbl pa3paboTanu B
paszesie 7.1. []s1 KaXkK[,0T0 TIPOUUTAHHOTO C/I0BA Mbl YBEJIMUMBAEM €TI0 COOTBETCTBYIOILINM CYETUUK:

local counter = {}
for w in allwords do

counter[w] = (counter[w] or 0) + 1
end

O6parvTe BHUMaHWe Ha TPIOK C Or /11 06paboTKY HEMHUI[MATHU3UPOBAHHBIX CUETUHNKOB.

CnenyroiyM 11arom OyzeT COPTHpPOBKA CIMcKa caoB. OJHAKO, KaK BHUMATe/IbHbIM YWTaTeb
MOT 3aMeTUThb, Y HaC HeT CIKMCKa CJ0B [JJisi COpTUPOBKU! HecMOTpsi Ha 3TO, ero Jierko CO37arh,
HCITI0JIb3Ysl CJIOBA, KOTOPHBIE TIpe/i CTaB/IeHbl K/IFOUaMH B TaO/MIle counter:

local words = {}

for w in pairs(counter) do
words[#words + 1] = w

end

Kak TO/JBbKO MBI TOJyuuM STOT CIMCOK, Mbl MOXEM OTCOPTUPOBarb €ro MpU TOMOIMU
Tipe/ioTipesieHHOM (PYHKI[UU table.sort, KOTOPYIO MbI KpaTKo 06CyX/anu B riase 6:

table.sort(words, function (w1, w2)
return counter[wl] > counter[w2] or
counter[wl] == counter[w2] and wl < w2
end)

CroBa ¢ HauOOJILIIMMU 3HAUEHUSIMU CUETUMKOB NAYT IIepBbIMH; C/JIOBa C PdBHBIMH 3HdAYE€HHUAMH
CUETUHUKOB UAYT B aJ'[d)aBI/ITHOM rnmopsaake.

3aKOHUYeHHas IIporpamMmma IIpuBeJjeHd B JIMCTHHI€ 10.2. O6paTI/IT€ BHMMdHHE Had IIpUMEHEHHE
comporpamMmsl AJ/sd BbIBOpAYMBAHHWSI HAW3HAHKY HUTepaTOpad auxwords, KOTOprﬁ HUCIIOJ/Ib30BdH B
dieayroiieM LOUKIJIE. B rnmocdiegHneM LUKIIe, IMeddTalolgeM pe3y/bTdTl, IIpOrpaMMd CUHMTAET, UTO ee
HepBbIﬁ dPIr'YMEHT — 3TO UHMCJ/I0O C/I0B, KOTOPO€ HY>KHO HAIleUdTdTb, U 110 YMOJ/IYaHUIO HCIIOJIb3yeT
3HdUeHHne 10, €CJ/IM aPDI'YMEHTOB IIepeldHO He OBII0.

JIncruHr 10.2. [IporpaMma «4aCTOTHOCTB CJIOB»

local function allwords ()
local auxwords = function ()
for line in io.lines() do
for word in string.gmatch(line, "%w+'") do
coroutine.yield(word)
end
end
end
return coroutine.wrap(auxwords)
end

local counter = {}
for w in allwords() do

counter[w] = (counter[w] or 0) + 1
end

local words = {}

for w in pairs(counter) do
words[#words + 1] = w

end

table.sort(words, function (wl, w2)
return counter[wl] > counter[w2] or



counter[wl] == counter[w2] and wl < w2
end)

for i = 1, (tonumber(arg[1]) or 10) do
print(words[i], counter[words[i]])
end

10.3. Anroputm neniu MapkoBa

Haiir 1o cjiefjHUM TIpuMep — 3TO peanu3alius an2opumma yenu Mapkoga. IIporpamMma reHepupyet
TCeBAOC/AyYaliHbIli TEeKCT Ha OCHOBaHMM TOTO, Kakue Cj0oBa MOTYT CJieoBaTh 3a
10 CJIe[0BaTeNbHOCThI0 U3 N TpeAblylUuX /0B B 0a30BOM TekcTe. [/ 3TOW peanv3aliid MbI
Oyaem cuuTarb, UTO N paBHO 2.

[TepBasi yacTb yuTaeT 6a30BbIN TEKCT U CTPOUT Tab/MIly, KOTOpas A/ KaXA0ro npedukca us
NBYX CJIOB JaeT CITMCOK BCeX CJIOB, KOTOpble B TEKCTe C/eAYyIT 3a 3TuM rmpedukcom. [loce
10 CTPOeHUs TabUI[bI POTpaMMa MCIO/b3yeT ee /1/isi TeHepalliy Cy4yallHOTO TeKCTa, I/ie KaXKoe
CJIOBO C/ie[lyeT 3a JByMsl TIPe[IbIZIYIITUMU C TOUM >Ke BepOSTHOCTBbIO, UTO U B 0a30BoM TekcTe. B
pe3ysibTaTe Mbl MOJiydaeM CAyuyalHbli Ha BHUJ| TeKCT. Hampumep, MpuMeHUB 3Ty TPOTPaMMYy K
aHTJIUICKOMY TEeKCTY [JaHHOW KHUTH, MbI ToJyuuM ¢parmeHTbl Bpoge «Constructors can also
traverse a table constructor, then the parentheses in the following line does the whole file in a field n
to store the contents of each function, but to show its only argument. If you want to find the maximum
element in an array can return both the maximum value and continues showing the prompt and running
the code. The following words are reserved and cannot be used to convert between degrees and
radians».

Meb1 OygemM KoJUpOBaTb KaXkAbld TipeMKC TPU TOMOIIM €ro JBYyX CJ0B, COeJUHEHHBIX
o cpeJiCTBOM Tipobena:

function prefix (wl, w2)

return wl .. " " .. w2
end

MbI BOCIO/Ib3yeMCsi CTPOKOW NOWORD (TIepeBOJ, CTPOKH) [Jii MHULIMAIU3ALMU NPe(pUKCHBIX CI0B U
o0603HaueHUs1 KOHIIA TekcTa. Hampumep, f/s TekcTa "the more we try the more we do" Tabnuiia
IO CJIe/l IOLMX CJI0B BhITJIsiiena 661 TakuM 06pasom:

{ [Il\n \nll] — {llthell},
["\n the"] = {"more"},
[Ilthe morell] — {"We", "We"},
[Ilmore We"] — {"try", Ildoll},
["WE tryll] — {llthell},
["try the"] = {"more"},
["WE doll] — {ll\nll},

}

[lporpamMma XpaHUT CBOIO Tabsvily B TiepeMeHHOU statetab. [[/i1 BCTaBKM HOBOTO CJiOBa B
CIIMCOK Tpe(UKCOB JaHHOM Tab/IULIbI, Mbl UCII0JIb3yeM C/e/l VIollyo (yHKIUIO:

function insert (index, value)
local list = statetab[index]
if list == nil then
statetab[index] = {value}
else
list[#1list + 1] = value
end



end

CHauasia OHa IpoBepsieT, eCThb JIM y)Ke y [JaHHOT 0 INpeguKca CIUCOK; eCcIu HeT, TO CO3JaeT HOBBIU
CIIUCOK C HOBBIM 3HayeHWeM. B TNpOTUBHOM Cjlyuae OHa BCTaB/iseT HOBOEe 3HAauyeHHWe B KOHel]
CylLLle CTBYIOLL[ero CIIUCKA.

[ns nmoctpoeHuss Tabauilbl statetab Mbl OyZeM WCMOJIb30BaThb [iBe TepeMeHHbie wl U w2,
cozepxkalljue J1Ba 1o CjleJHUX IMPOYUTAHHbIX C10Ba. [l KaXK0ro HOBOrO IMPOYUTAHHOTO C/1I0BA Mbl
no0aB/isieM ero K CIUCKY, CBSI3aHHOMY C wl U w2, a 3aTeM 0OHOBJIsIEM wl U w2.

[Tocne mocTpoeHus Tab/MLbI TPpOrpaMMa HauMHaeT TeHepPUPOBaTh TEKCT, CO CTOSIIIUN U3 MAXGEN
c10B. [17191 Hauaia OHa 3aHOBO WHULMANINU3UPYeT MepeMeHHbIe wl U w2. 3aTeM [JI1 K&K/ 0ro npegukca
OHa Hayra/, BbIOMpaeT ciefyrollee CJI0BO U3 CIKCKA [ OMYCTUMBIX I10C/Ie/ YIOIIUX CI0B, Teuaraet
3TO CJ0BO U 0OHOB/seT wi U w2. Jluctunru 10.3 u 104 cojepkar 3aKOHUEHHYIO TporpaMmy. B
OT/IMUMe OT Halllero MpeblJ yiiero npruMepa ¢ HauboJsiee yacTo BCTpeyarol{UMUCs C/I0BaMU, 37 €eChb
MbI UCIIO/Ib3yeM peayn3alyio allwords, OCHOBAHHYIO Ha 3aMbIKaHHUSX.

JIumcruHr 10.3. BcrnomorartenbHble omnpejesieHUss [ T[POrpaMMbl  «Lielb

MapxkoBa»
function allwords ()
local line = io.read() -- Tekywasa cTpoka
local pos = 1 -- TeKywasa no3uums B CTpPOKe
return function () -- nTepupywwas OGyHKUNUS
while line do -- MNOBTOpPAET, NOoKa eCTb CTPOKMU
local s, e = string.find(line, "%w+", pos)
if s then -- CNOBOW HangeHo?
pos = e + 1 -- 06HOBNAET crieaywwyl Mo3nLMI0
return string.sub(line, s, e€) -- BO3BpawaeT C/0BO
else
line = io.read() -- C/I0BO He HaigeHo; npobyeT cnefywwytw CTPOKY
pos = 1 -- nepesanycKk C nNepBoOi Mo3mumn
end
end
return nil -- CTpOK 6onblie HET; KoHel obxoga
end
end

function prefix (wl, w2)
return wi .. " " .. w2
end

local statetab = {}

function insert (index, value)
local list = statetab[index]
if list == nil then
statetab[index] = {value}
else
list[#list + 1]
end
end

value

JIncruHr 10.4. IIporpamma «jerns Mapkosa»

local N = 2
local MAXGEN = 10000
local NOWORD = "\n"



-- CTpouT Tabauuy
local wl, w2 = NOWORD, NOWORD
for w in allwords() do
insert(prefix(wl, w2), w)
wl = w2; w2 = w;
end
insert(prefix(wl, w2), NOWORD)

-- reHMpupyeT TeKCT
wl = NOWORD; w2 = NOWORD -- HOBas MWHMUManun3sauus
for 1 = 1, MAXGEN do

local list = statetab[prefix(wl, w2)]

-- Hayrag BbloMpaeT 3/71eMEHT M3 CnucKa

local r = math.random(#1list)

local nextword = list[r]

if nextword == NOWORD then return end

io.write(nextword, " ")
wl = w2; w2 = nextword
end
YnpaxHeHus

Ynpaxnenne 10.1. VI3MeHuTe TmiporpaMmMy C BOCbMbIHO KOpOJjeBaMH, UTOObI OHa
0 CTaHaBJIMBAJIACh 10 CJIe [levary MepBoro pelieHus.

Ynpaxnenue 10.2. AsibTepHaTUBHOW peanu3aljueidl 3afladd O BOCbMU KOpOJieBax ObIO Obl
110 CTPOEHKe BCeX BO3MOJKHBIX MepeCcTaHOBOK yucea OT 1 10 8 u npoBepka Ha NPaBUIbHOCTb [ JIst
KaXJ0M Takou IepeCTaHOBKU. lV3MeHUTe TmporpamMmy C IpMMEHeHHWeM 3TOro mnozxoga. Kak
OTJ/InUaeTCcst OBICTPO/IeCTBHE HOBOM ITPOTPAMMBI 10 cpaBHeHMIO co crapoiu? (ITojckaska: cpaBHUTE
MOJIHOEe UUC/IO MepecTaHOBOK C UMCAOM pa3, KOTjja KMCXOAHasi MporpaMMa BbI3bIBaeT (DYHKIHIO
isplaceok.)

Ynpaxuenue 10.3. Korga Mbl ipuMeHsieM TTPOTPaMMYy YaCTOTHOCTH CJIOB K TEKCTY, TO 0OBIYHO
CcaMbIMM YaCcTO BCTpeYaeMbIMU CJIOBAMH OKa3bIBAalOTCAd KOPOTKHE HEWHTepeCHble CJIoBa BpoOje
apTuK/Iel u mpenaoroB. M3MeHuTe mporpaMMy Tak, YTOOBI OHa MpOITyCKajia CJI0Ba, COCTOSIIHe
MeHee yeM U3 ueTbipex OYKB.

Ynpakaenune 10.4. O6061mTe anroput™m e MapkoBa Tak, uTOObI OH MOT HCII0/Ib30BaTh
nmoboil pasmep JJis TIOC/e[0BaTeNbHOCTU TIpeAbIYIUX CJI0B, WCIOJb3yeMOW Tipu Bbibope
clej yrouero cJjoBa.



Yacrtse 11

Tao/MIbI ¥ 00beKThI




IJTABA 11

CTpyKTyphbl JJAHHBIX

Tabauiel B Lua — 3T0 He ofjHa U3 CTPYKTYP /laHHbBIX, — 3TO eOUHCMBEHHAsl CTPYKTYypa JlaHHBIX.
Bce CTpPyKTypbl, KOTOpbIe TpeJJaraldT [Apyrue s3bIKhU, — MaCCHBbI, 3allUCH, CIIUCKU, Ouepewu,
MHO>KeCTBa — MOTYT ObITh TpefcTaB/eHbl B Lua mpu nmomoiu Tabsaui]. [MaBHoe, Tabauipl Lua
3¢ ()eKTUBHO peann3yoT BCe 3TU CTPYKTYPHI.

B TpaguiMoHHbIX si3biKax, Takux Kak C u Pascal, mbl peanusyeM OOJIBIIMHCTBO CTPYKTYP
JlaHHBIX TIPU TIOMOII[M MacCUBOB U CIUCKOB (T e CIMUCKU = 3aMMUCH + yKasaTesn). XOTs Mbl MOXeM
peasm30BaTh MACCUBBI U CIUCKU TpU romoinu Tabsui Lua (M uHOTAA MBI 3TO fesaeM), TabOJULb]
ropaszo MOIlHee MaCCUBOB U CIIMCKOB; MHOTHeE aJTOPUTMBI C UCMOJIb30BaHUeM TalJUI] CTaHOBSTCS
no GaHa/lbHOCTU TIPOCThHIMU. HarpuMep, Mbl peiKO TIHIIIeM aJrOpUTM Moucka B Lua, 1moCKOIbKY
Tab/IMLbI TIPE/0 CTABJISAIOT MPSMOM J10 CTYM K JIF0O0OMY THUITY.

TpebyeTcst HeKOTOpOe BpeMmsi, YTOObI MOHATH, KaK 3PPeKTUBHO UCI0/b30BaTh Tabauilbl. B 310l
rJiaBe s MOKaXky, Kak peasn30BaTh TUIMIWUHbIe CTPYKTYPbI JaHHBIX MPU MOMOIIU TabIUL], U TIPUBEAY
HEKOTOpbIe TIPUMePbI UX WCI0/ib30BaHusA. Mbl HaUHEM C MaCCHMBOB U CIIMCKOB He TOTOMY, UTO OHU
MOHAA005TCS HaM [JIs1 APYTUX CTPYKTYp, a MOTOMY, YTO OOJBIIMHCTBO MPOrPaMMUCTOB YiKe
3HAKOMBI C HUMU. MbI y)Ke 3HaKOMBI C a3aMM [aHHOTO Marepuasa B I7aBax O si3blKe, HO Sl TaKKe
TIOBTOPIO UX 371€Ch [JisI IOJTHOTHI.

11.1. MaccuBbI

Msb1 peanusyeM MaccuBbl B Lua, MpoOCTO WHAEKCUpPYsl TaOJUIbI 1eJIbIMA YuCAaMu. Takum
obpa3oM, MaccuBbl He MMeHT (PUKCMPOBAHHOTO pa3Mepa M pacTyT IO Mepe HeoOX0JMUMOCTH.
O6bIYHO TIPU WHUIMA/NW3ALMM MacCHMBa Mbl HesSBHO oOrmpejesiseM ero pasmep. Hampumep, mocre
BBITIOJTHEHUsI CJ/Ie[IyIOI[ero Kojia Jitobasi MmombiTKa 00paTuThCsl K MO0 BHe AuarnaszoHa 1—1000
BepHeT nil BmecTo O:

a={} -- HOBbIi MaccuBs
for 1 = 1, 1000 do

a[i] = 0
end

Oneparius gauHbl ('#') UCIIOB3YeT AaHHbIA (aKT [/ HaX0XK/ eHus pa3Mepa MacCHBa:

print(#a) --> 1000

BbI MO>KeTe HauaTh MacCUB C HYyJId, € UHULIbI UJIN mo0oro APYroro 3Hd4eHHs:

-- co34aeT MaccuB C MHAeKcamum OoT -5 go 5

a = {}

for 1 = -5, 5 do
a[i] = 0

end

OpHako, B Lua NpuHATO HaUWHATh MacCUBBI C MHAeKca 1. bubmoTeku Lua npuiep)XKuBaroTCs 3TOH
TPaJiULMU, KaK U orepalius AJvMHbl. EC/M Ballli MacCUMBBI He HAUMHAKOTCS C 1, TO Bbl HE CMOJXKeTe
WCII0/Ib30BaTh JjaHHbIe CpeJiCTBa.



MBI MO’KeM MCII0/1b30BarThb KOHCTPYKTODp AJid CO34dHUA U MHHULUA/IN3dLIUN MdCCHMBOB B €1NMHOM
BbIDd)XKE€HUU:

squares = {1, 4, 9, 16, 25, 36, 49, 64, 81}

[Toj;06HBIE KOHCTPYKTOPBI MOTYT OBITH HACTOIBKO OO/BIITUMH, HACKOJIBKO 3TO HY)KHO (M0 KpalHek
Mepe, 10 HeCKOJIbKUX MUJJTAOHOB 37IEMEHTOB).

11.2. Marpuibl ¥ MHOTOMepHbIe MaCCHBBI

EcTb AiBa 0CHOBHBIX criocoba mpepcraBieHus Marpull B Lua. [lepBblii — 3TO MCIIOJIb30BaTh
MacCMB MACCHBOB, TO €CTb Tab/Hvily, KaKIbIli 3/eMeHT KOTOPOH SB/seTCA Jpyrou.Tabnuiiei.
HampuMep, Bbl MO’KeTe CO3/AaTh MaTpully U3 Hy/jel pa3MepoM N Ha M TMpU MOMOIIU CJieJ|yoIlero
Koz a:

mt = {} -- co3gaeT maTpuuy
for 1 = 1, N do
mt[i] = {} -- co34aeT HOBYW CTPOKY
for j =1, M do
mt[i][j] = ©
end
end

[TockonbKy Tabmuibl ABASIOTCA oOBbekTamMu B Lua, s CO37aHUsS MaTPULlbl BBl [J[O/DKHBI SIBHO
co3faBarTh Kax/Ayw cTpoKy. C ofHOUM CTOPOHBI, 3TO OmpejeneHHO Gojiee TPOMO3 KO, UeM TIPOCTO
00BIBUTH MaTpPHIly, KaK 3TO Aenaercs B s3bikax C u Pascal. C gpyroi cTOpoHbl, 3T0 JaeT 6oJbiie
ru6ko ctu. Harprimep, BbI MOJKeTe C034aTh TPEYrobHYI0 MaTpHIly, U3MEeHMB LMK/ for j=1,M do

end B TIpeAbiAyieM mnpumepe Ha for j=1,i do ... end. C 3TUM KOAOM TpeyroJibHas Marpuiia
WCIO/Ib3yeT JIUIIb MOJ0BUHY TaMsSITU 110 CPaBHEHUIO C UCXO/ HOM.

Bropoii crioco6 mpezcraBieHus MaTpui] B Lua 3ak/touaeTcs B 00beIUHEHUN [ BYX WH]I€KCOB B
onuvH. Eciii 06a uHA eKca SABSIOTCS 11eJIbIMUA UMC/IaMH, TO Bbl MOJKETEe TTPO CTO YMHOJKUTH MEePBhIN Ha
COOTBETCTBYIOIYIO KOHCTAHTY M 3aTeM J00aBUTh BTOpOi uHAeKC. C 3TUM MO/ X0 0M CJIe]| YOI
KO/l CO3[1aCT Hallly MaTpULly U3 HyJield pa3MepoM N Ha M:

mt = {} -- co3pgaeT maTpuuy
for 1 = 1, N do
for j =1, M do
mt[(i - 1)*M + j] = 0O
end
end

Ecmi uMHAeKChbl ABIAIOTCA CTPOKaMH, TO BBl MOJXKeTe CO34arb O4WH WHJeKC, COeJWHWUB 3TU
CTPOKU C HEKOTOPBIM CUMBOJIOM MeXXay HUMU. Harmpumep, BbI MOXKeTe UHJeKCUPOBarb MarpuLly m
CO CTPOKOBBIMU UHJIEKCaMHU s U t IPU IMOMOILIY Koja m[s..":"..t], IIpU YCJIOBUHU, YTO U s, U t He
CoJ eprKar [BOETOYUs; B IPOTUBHOM Cjlyyae Iapel Bpoze ("a:","b") u ("a",":b") COJBIOTCA B O WH
MHJeKC "a::b". Korgja coMHeBaeTeCh, MOJKeTe UCII0J1b30BaTh YIPaB/ISIOLUA CUMBOJI Bpoje '\o' /s
pas3z eyieHus UH/ eKCOB.

[JOBOJIbHO 4acTO IMPUIOXKEHUS UCIIO/bL3YIOT pA3pedceHHylo mampuyy, TO eCTb Marpuly, rze
OOJILIIMHCTBO 37IEMEHTOB — HOJIb WK nil. Haripumep, BbI Mo)KeTe TpefiCTaBUTh T'pad Mpy MOMOIIU
€ro MaTpHLibl CMEXXHO CTH, B KOTOPOM 3HaueHue Ha MO3WLIUU m, n PaBHO X, eCJIA MeXJy y3/1aMU m U n
eCTb CcOoeJMHeHUe 1[eHOU x. Korjga 3Ty y3/1bl He cCoeUHEeHbI, TO 3HaYeHKe Ha MO3ULUU m, n paBHO nil.
YroOnl mpescTaBuTh rpad C JecSITbi0 ThICAYaMU Y3/10B, T/le KaKbli y3e/l UMeeT OKOJO TMSTU



cocefer, BaM Hy)XHa Marpulja CO CTa MW/IJIMOHaMHU 3jeMeHTOB (kKBazparHas marpuua us 10 000
ctosi6110B 1 10 000 cTPOK), HO TOJILKO TIPUMEPHO TATh/eCIT ThICSY U3 HUX Oy yT He paBHBI nil
(ISITH HEHY/IEBBIX CTOJIOLIOB /1JIsl KaXK/ 0¥ CTPOKU, COOTBETCTBYIOIIUX TIATH CO CeJsIM KaXKJ 0T0 y371a).
MHorve KHUTM 10 CTPYKTypaM /laHHbIX TIPOCTPAaHHO OOCYXXZarT, KaK MOXXHO peann3oBaThb
nosi00HbIe pa3pexeHHble MaTpulibl, He Tpars Ha Hux 400 M6 mamsiTH, HO BaM pefiKo MOHaA00sTCs
3TU TIpPUeMbl TIPU TIporpaMMupoBaHuy Ha Lua. Tak Kak mMaccuBbI MpejCTaB/eHbl TabauljaMu, OHU
MOTYT OBbITH paspekeHbl ecTecTBeHHbIM 00Opa3om. C HaliuM TepBbIM MpejicTaBjieHueM (Tabiuiia
Tab/n1]) BaM TMOHaZ00STCS AecsiTh ThICSY TabMUL, KaK[asi U3 KOTOPBIX COJEpP)KUT OKOJIO MSTU
3/1IeMEHTOB, TO eCThb BCero OKOJIO MATHUJeCATU ThICAY 3/ieMeHTOB. CO BTOPBIM IIpeJCTaB/IeHUeM Y
Bac OyzeT ofHa Tab/uia C MATHIO/EeCATbIO ThICSiUaMU 3/ieMeHTOB. He3aBHUCHMO OT TipefiCTaB/ieHus],
BaM MMOHA/l00UTCs TaMATh TOJILKO /17151 3/IEMEHTOB, OT/IMYHBIX OT nil.

[Tpu paboTe ¢ pa3pe)KeHHbIMU MaTpPUllAMU Mbl He MOYKeM KCI10/Ib30BaTh OTlepaljuio JJIMHbI U3-3a
OBIPOK (3HaueHWi nil) Mexay akTUBHBIMU 371emMeHTamMu. OZIHAKO, 3TO He OO/bIasi MOTeps; JaKe
ecu Obl MBI MOT/JIM €r0 WCII0JIb30BaTh, TO [efaTh 3TOTO0 He CTOWIO Obl. [nis GoJsbIIMHCTBa
omepauuii 6b1710 ObI KpaiiHe He3PheKTUBHO MepedupaTh BCe 3TU MyCThIe 3/ieMeHThl. BMecTo 3TOTO
MBI MO’KEM HCIO/b30BaTh pairs fJia 00XoZa TOJILKO 3/IeMEHTOB, OTJWYHBIX OT nil. Hampuwmep,
yTOOBI YMHOXUTh CTPOKY Ha KOHCTAHTY, Mbl MOYKEM UCT0/b30BaTh CJie]] yIOLUM KOZ :

function mult (a, rowindex, k)
local row = a[rowindex]
for i, v in pairs(row) do
row[i] = v * kK
end
end

OpHako, IPUMUTE K CBeJleHUI0, UTO Y KJItoUell HeT BHYTPeHHero mopsifika B TabJuile, T03TOMY
uTepalys Mpyu MOMOIIU pairs He TapaHTUPYeT, YTO MbI M0CETUM BCe CTOJIOIbI 10 BO3paCTaHUIO.
[lnst HeKOTOPBIX 3afau (Bpoje Hallero IpeblAylero npuMepa) 3To He mpo6sema. s fpyrux
3a/lau Bbl MOYKETEe UCMO0/b30BaTh a/JlbTePHAaTUBHBIN O/ X0/, HAlIpUMep, CBsI3aHHbIe CITUCKU.

11.3. CBsA3aHHBIC CIIUCKH

[Tocko/MbKy Tab/ULbl SIBASIOTCS JAWHAMHAUYECKUMU CYIIHOCTSMH, TO peasr30BaTh CBSI3aHHBIE
cnucku B Lua /10BO/IbHO JieTKo. Kaxki bt y3en mipe/jcTaB/eH Tab/iuiled, a CChIJIKU SBJISIFOTCS TIPO CTO
T0JIIMU Tab/IUITBI, KOTOPBIe CO/lepyKaT CChIJIKM Ha Apyrue tab/uibl. Harpumep, gaBaiiTe peanu3yeM
0a30BbIM CITUCOK, T[[€ KaKbINA y3e/ COZep)KUT JBa IMOJs, next M value. KOpHEM CITMCKa SIBJISETCS
TIpOo CTasi lepeMeHHast:

list = nil
,Z[]IH BCTaBKH 3/IeMe€HTd CO 3HAY€HHEM v B HA4aJ/I0 CITMCKd, MBI [ e/laeM:

list = {next = list, value = v}

[ nst nepebopa criucKa Mbl TTUIIEM:
local 1 = 1list
while 1 do

<npoeepumb l.value>
1 = 1l.next
end

,Z[pyrlxle PAa3HOBHUAHOCTHU CITMCKOB, HAIIpUMeD [ BYyHdIIPpdBJ/IEHHbIE€ HWJ/IX KOJIbLIEBbI€ CITMCKH, TdKXKe



nerko peamm3ytoTcs. OfHAKO, TI0J00HBIE CTPYKTYPhI BaM pefiko ToHazobsTcs B Lua, 10 CKOBKY
00bIYHO ecTb 0oJiee TPOCTOM Croco0 mpeaCTaB/leHUs] BalllMX [JdaHHBIX 0e3 HCI0/Ib30BaHUS
CBSI3aHHBIX CITMCKOB. HammprimMep, MbI MO>KEM Mpe/|CTaBUTh CTEK B BH/le (HEOTrPaHUUEHHOT 0) MacCHBa.

11.4. Ouepeau ¥ JBOWHBbIE oUepeau

[TpocTetitiium crioco6om peanusaiiuu ouepezieit B Lua sByisieTcst uCmosib30BaHue GyHKIUN insert
U remove U3 OUOMMOTEKU table. OTU (DYHKIMU BCTABJSIOT U Y[ a/lsiOT 3/IeMEeHThI U3 MPOU3BOJIbHOMN
MO3WLIMM MacCUBa, CABUrasi OCTa/JbHbIe 3JIeMEHThI [JJ/s1 COrjacoBaHusi JelcTBuil. OJHako,
nos00HbIe TepeMell[eHHUs] MOTYT ObITh AOpPOTUMU AJisi O0JbIINX CTPYKTYp. bosnee sddekTruBHas
peasnv3aLius UCTOoJIb3yeT JiBe WH/leKca, OJWH [J/isl IepBOT0 3/iIeMeHTa U OJlWH /1151 TI0 CJIe/lHero:

function ListNew ()
return {first = 0, last = -1}
end

Bo us3bekaHue 3arpsisHeHUs 17100a7bHOTO MPOCTPAHCTBA MMEH Mbl OMpefeuM Bce olepaldyd Co
CIIMCKOM BHYTpU TabJvlIbl, KOTOPYIO MbI COOTBETCTBEHHO Ha30BeM List (TakuM 00pa3oM, MbI
co3pazuM MoOyb). Torza Mbl MepenuilieM Halll 110 C/ie[i HUM IpuMep crief YoM obpasom:

List = {}
function List.new ()

return {first = 0, last = -1}
end

Tenepb MBI MOJKEM BCTABJIATHb U YA dJIATb 3JIEMEHTLI C oboux KOHLIOB 3d IT0OCTOSHHO€ BpeMH:

function List.pushfirst (list, value)
local first = list.first - 1
list.first = first
list[first] = value

end

function List.pushlast (list, value)
local last = list.last + 1
list.last = last
list[last] = value

end

function List.popfirst (list)
local first = list.first
if first > list.last then error("list is empty") end
local value = list[first]
list[first] = nil -- YTOob6bl pa3peuwnTb COOPKY Mycopa
list.first = first + 1
return value

end

function List.poplast (list)
local last = list.last
if list.first > last then error("list is empty") end
local value = list[last]
list[last] = nil -- YTOo6bl pa3pewnTb COOPKY Mycopa
list.last = last - 1
return value

end

Ecnu Bbl OyzieTe UCMO/Ib30BaTh 3Ty CTPYKTYPY AJis 00CTy)KUBAHUS B TIOPsiiKe TIO CTYTJIeHUS,



BbI3bIBasl TOJIBKO pushlast U popfirst, TO U first, U last OyyT mocTossHHO pacTu. OZjHAKO, TaK Kak
MBI TTpe/]CTaBJ/IsleM MaCCHBLI B Lua mpu oMoy Tab/uI], Bbl MOKeTe WH/IeKCHPOBaTh UX Kak C 1 710
20, Tak u ¢ 16 777 216 po 16 777 236. IlockonbKy Lua ucrosib3yet [Jis TpejCTaB/leHUus 4yuces
JIBOMHYI0 TOUYHOCTbH, Ballla NMpOrpaMMa MO>XEM BBITIO/HATHCS HAa MPOTSUKEHUU [BYXCOT JIeT, [leJiasi
110 MWIJTMOHY BCTAaBOK B CEKYH/1Y, MPeJK/ e YeM BO3HUKHEeT mpobjiemMa ¢ rmepernojHeHueM.

11.5. MHoOXecTBA U MY/IbTUMHOXeCTBa

[lpenrosioKMM, Bbl XOTUTE COCTaBUTh CIOMCOK BCEX W/ eHTU(UKAaTOPOB, MCI0JIb3yeMbIX B
rporpaMMe; KakMM-TO 00pa3oM BaM HY)KHO OT(UIbTPOBBIBaTh 3ape3epBUPOBAHHbLIE C0Ba IpU
COCTaB/IeHMHU Ballero cnucka. HekoTopble mporpamMMuctbl Ha C MOTYT MOAAAThCS WCKYILLIEHUIO
Npe/iCTaBUTh MHOXXECTBO 3ape3epBUPOBAHHBIX C/I0OB B BUJ e MacCHMBa CTPOK M 3aTeM /Jis POBEPKHU
00BICKMBAaTh 3TOT MAacCUB, UTOOBI y3HaTh, €CTh JIM 33a/laHHOE CJA0BO B 3TOM MHOXXecCTBe. UT0OBI
YCKOPUTH TIOUCK, ZJisl TIPeJ|CTaB/eHUs] MHOXKeCTBa OHM JlaXke MOTYT BOCII0JIb30BaTbCsi OMHAPHBIM
JlepeBOM.

B Lua 3¢ dheKTUBHBIM U MPOCTHIM CII0COO0M Tpe/iCTaBUTh TaKue MHOXXeCTBa OyieT momMeCTUTh
WX 3JIeMeHThl B Tab/uIlly B KauecTBe uHOeKcog. Torja BMeCTO TIOMCKA 3a/laHHOTO 3jieMeHTa B
Tab/sivile Bbl BCEro J/Millb WHAEKCUpyeTe 3Ty Tab/ully U TIpoBepsieTe, paBeH JiM TMOJy4YeHHbIN
pe3ysbTar nil. B HallleM ripumMepe Mbl MOTIA ObI HAaMMCATh CJiel YIOIIUI KO, :

reserved = {

["while"] = true, ["end"] = true,
["function"] = true, ["local"] = true,
}
for w in allwords() do
if not reserved[w] then
<coenamb umo-Hubyob ¢ 'w'> -- 'w' — He 3ape3epBUPOBAHHOE C/OBO
end
end

(TIocko/IbKY 3THM CJIOBa 3ape3epBUpOBaHbl B Lua, Mbl He MOXXeM MCII0/Ib30Barb UX B KaueCTBe
I/IAEHTI/ICIJI/IKEITOPOB; HaIllppuMep, Mbl HE€ MOXXe€M HAIINCdTb while=true. BMecTo 3TOro Mbl ITUIIEM
["while"]=true.)

Brl moxxete IMOJIYUHTDb 60]1@@ IIOHATHYIO HWHHWULIMA/IN3dlIMI0 IIpHU IIOMOINU AOHOHHHTEHBHOI‘/JI
(YHKLIMHU [[JI51 [T0 CTPOEHMsI MHOJKE CTBa:

function Set (list)
local set = {}

for _, 1 in ipairs(list) do set[1l] = true end
return set

end

reserved = Set{"while", "end", "function", "local", }

MynbmumHodxcecmeo (bag) oT/iMyaeTcs OT OOBIUHBIX MHOXXECTB TeM, UTO KaXK/blil 3/eMeHT
MOXeT BCTPeUdATbCA HEeCKOJIBKO pd3. HpO CToe I1ipeCraB/ieHrue MY/JIbTUMHOXECTB B Lua noxoxe Ha
npeabiayiiee rpencraB/ieHrde OJId MHOXECTB, HO [Jid KdXIAO0I'0 K/IH0UYd €CTb CBSI3aHHBLIM C HUM
cueTuuK. UTOOLI BCTAaBUTh 3JIEMEHT, Mbl YBE&/IMUMBAEM €I'0O CHETUHMK Hd € JUHHULY:

function insert (bag, element)

bag[element] = (bag[element] or 0) + 1
end



,Z[JIH yAdleHHUd 3JIEMEHTAd Mbl YMEHbIIIdEM €ro CHeTUHK Hd €A NHULY:
function remove (bag, element)
local count = bag[element]

bag[element] = (count and count > 1) and count - 1 or nil
end

MbI XpaHUM CUETUUK, TOJLKO eC/IU OH y>Ke CYIleCTBYeT U Mo-mnpexkHeMy 00Jibliie HyJIs.

11.6. CTpokoBbie Oydepbl

omycTuM, Bbl CTPOWTE CTPOKY IO YacTsIM, HalpuMep, MOCTPOUHO uuTtas (ain. Barnr ko
BBITJIsIJ €1 ObI IPUMEpPHO C/ie/l VIoIUM 06pa3oM:

local buff = ""

for line in io.lines() do
buff = buff .. line .. "\n"

end

HecmoTpst Ha ero 6e300UHBIN BUJ, ITOT KO/ MOXeT CUIbHO Y/apuTb IO OLICTPOAeUCTBUIO [1/sT
Oosbiux (aiisioB: Haripumep, uTeHue daiisna pasmepom 1 M6 3aHuMaet 1,5 MUHYTBI HA MOEM CTapoOM
[Tentuyme (Ilpumeuanuwe: «Mou crapeii [leHTHUyM» — 5TO KOMIOBKOTEp C OJHOSAEpHbIM 32-
6utoBbeiM Pentium uactoTtoit 3 I'Ti. Bce maHHbIe 0 OBICTPO/EMCTBUM B 3TOW KHUTE TOJIyueHbl Ha
HEM).

[Touemy Tak? UTOObI MOHATH, YTO MPOUCXOUT, TP CTaBUM, YTO Mbl HaXOAUMCS B cepeJiuHe
I[UK/Ia YTeHUs]; Kaxkaas cTpoka u3 ¢aiina cocrout u3 20 6aiiToB, u Mbl yxe npousu 2 500 3TuUx
CTPOK, TI03TOMY buff — 3T0 cTpoka pasmepoM 50 K6. Korga Lua coeguHsier buff..line.."\n"; oHa
BbIJle/IleT HOBYIO CTpPOKYy pasmepoM 50 020 6Gaiit u konupyer 50 000 6aliT U3 buff B 3Ty HOBYIO
cTpoky. Takum o0Opa3om, s KaXAo0W HOBOW CTpoku u3 daiina Lua mepemerrjaeT B TaMATH
npumepHo 50 K6, u 3ToT pa3Mep TOnBKO pacteT. bosiee TOYHO, 3TOT aJrOPUTM HMeeT
KBa/[PaTUUHYIO CJI0KHOCTh. [Tocse mpoutenusi 100 HOBBIX cTpOK (Bcero 2 K6) u3 daiina Lua yxe
nepemectun 6osee 2 M6 namsatu. Korga Lua 3aBepmut utenue 350 K6, oH nmepemectutr 6oJiee 50
['6. (3Ta mpobsema cBoiicTBeHHA He TOJLKO Lua: Apyrue si3bIKu, T/e CTPOKU HeU3MeHsieMbl, TaKxke
CTaJKUBAIOTCS C noAobHoM rpobaemoii. Hauboee n3BeCTHBIM MPUMEPOM TaKOTO $13bIKa SIBJISIETCS
Java).

[Tpexxe ueM MbI TIPOZ, 0JDKUM, HeOOX0JUMO 3aMeTUTh, YTO, HECMOTPSI Ha BCe CKa3aHHOe, /laHHasl
CUTYyal[usl He sIB/ISIeTCsl pacIipo CTPaHeHHOU rpo6aemoii. [l1si MaleHbKHUX CTPOK BBIIIETIPUBe/] eHHbIM
I[UKJI OTJMYHO pabotaeT. [y uTeHus Bcero ¢aiina Lua ripesocTaBisieT oMU io.read("*a"), C
KOTOpOU ¢halin unutaeTcs 3a ofAuH pa3. OiHaKO, UHOTJa OT 3TOM NpoOJieMbl HUKy/Ja He AeThcs. s
6opbOBI ¢ Hell Java UCIOJIb3yeT CTPYKTYPY stringBuffer. B Lua B KauecTBe cTpokoBOro Oydepa mbi
MOJKeM HCII0/Ib30BaTh Tab/uily. B ocHOBe 3TOro mojxojia neKUT (QYHKLUS table.concat, KOTOpas
BO3BpalljaeT pe3y/ibTaT KOHKareHalluy BCeX CTPOK M3 33J,aHHOro cnucka. [Ipu rnmomoiuy concat Mbl
MO>KeM Tiepernucarh Hall Mpe/| b/ YIIui [TUK/I C/ie]] yIoIUM 00pa3oMm:

local t = {}

for line in io.lines() do
t[#t + 1] = line .. "\n"

end

local s = table.concat(t)

OT1oT anroputm TpebyeT meHee 0,5 CeKyHABI [Jisi UTeHHs TOTO e camoro aiisa, KOTOpoMy
TpeboBasach TMOUTH MHHyTa C MepBOHadYadbHBIM KozoM. (HecMoTpss Ha 3TO, [Ji1 UTEHHUS] BCETO



daiisia mo-npexxHeMy Jyullle UCMOJ/b30BaTh io.read C omuen "*a".

MoykHO chenarh elile jyuiiie. @yHKIUS concat TIPUHUMaeT BTOPOU HeoOsi3aTe/IbHBIM apryMeHT,
KOTOPBIM SIB/ISIETCS pasfeuTesieM [Jid BCTaBKU MeXJy CTpokamu. C 3THUM pasje/uTesieM HaM He
HY>KHO BCTaBJISITh TTIepeBOJ, CTPOKMU I10 CJie KaXK/ 01 U3 HUX:

local t = {}
for line in io.lines() do
t[#t + 1] = line
end
s = table.concat(t, "\n") .. "\n"

@OYHKIUS concat BCTAB/SET pas3fie/dTesb MeXy CTPOKaMH, HO HaM BCe PAaBHO HY)XHO Z00aBUTh
OJ1ViH TIO CJIeJHUM TIepeBOo/i CTPOKHU. JTa 10 CJie/l Hssl KOHKaTeHalusi KOMUPYyeT UTOTOBYIO CTPOKY, UTO
MO’XeT OBbITh JOBOJILHO J04r0. He cyljecTByer omijuy, uTOoObl AOOUTHCA OT concat BCTaBKHU
JOTIOJTHUTEeTbHOTO pa3enuTesisd, HO Mbl MOXXeM OOMaHyTh ee, J00aBUB B t JIMIIHIOK ITyCTYIO
CTPOKY:

t[#t + 1] = ""
s = table.concat(t, "\n")

ToToTHUTENbHBIA MepeBOsi CTPOKH, KOTOPBIM concat A00aBUT Tmepes TMyCTOM CTPOKOH, OymeT
HaX0/[UTbCSI B KOHLIE UTOTOBOW CTPOKH, KaK MbI U XOTeJIH.

11.7. T'padsi

Kak u /mo060¥ MpakTUUHBIN 513bIK, Lua Tipefaraetr psifi peanu3auuii /st rpadoB, KaKAbld U3
KOTOPBIX JIyullle TIPUCTIO co0JieH MoJ, Kakue-To crerudruyeckie ajropuTMbl. 31eCb Mbl PACCMOTPUM
TIPOCTYI0 00BEKTHO-OPUEHTHUPOBAHHYIO Pean3alivio, B KOTOPOU Mbl Oy/ieM MpejiCTaB/ATh y3/Ibl Kak
00BeKThI (HY pasymeeTcsi, TabMUIIbI), a pedpa Kak CChIIKA MeX/y y3/1aMHu.

Mg1 Oyzem rpefiCTaB/ATh KaK/bIM y3e/ Kak Tabauily ¢ JBYMs MOJIIMU: name — UM y371a, U adj
— MHOJKeCTBO COCeZlHUX C HUM y370B. [TockonbKy Mbl OyeM uutarhk rpad U3 TeKCTOBOTO (aiina,
HaM OyeT Hy)XeH Croco0® HaWTU y3eq Mo ero WMeHW. s 3TOoro Mbl OygemM UCO/b30BaTh
[ OTIOJTHUT eJTbHYI0 TabuIly, 0ToOpakarolyto uMeHa Ha y3/ibl. DyHKIMS name2node BO3BpalllaeT y3el,
MOJIyUUB €ro UMSI:

local function name2node (graph, name)
local node = graph[name]
if not node then
-- y3€e5 He cylwecTByeT; CO34aAnM HOBbIi y3en
node = {name = name, adj = {}}
graph[name] = node
end
return node
end

Jluctunr 11.1 copepxuT (QyHKUMUIO, KOTOpas cTpouT rpad. OHa uuTaer daiii, rae Kaxzas
CTPOKa COJlepXXUT MMeHa /IByX Y3/0B, TeM cambiM 0003Hauasi pebpo OT MepBOTO y3/71a KO BTOPOMY.
I nist KaXX10M CTPOKU OHA MCI0JIb3yeT string.match, YTOOBI pPa30UTh CTPOKY Ha /jBa UMEHH, a 3aTeM
HaxO/[UT COOTBETCTBYIOIIME 3TUM HMeHaM Y3/bl (cOo3maBasi 3TU Y3/bl MpPU HeoOXOAUMOCTH) U
COoelUHseT UX.

JIncrunr 11.1. UteHue rpada u3 daiiia

function readgraph ()



local graph = {}

for line in io.lines() do
-- [ENUT CTPOKY Ha ABa VMEHM
local namefrom, nameto = string.match(line, " (%S+)%s+(%S+)")
-- HaxoAUT COOTBETCTBEHHbIE Y3/lbl
local from = name2node(graph, namefrom)
local to = name2node(graph, nameto)
-- pobaBngeTt 'to' K cmexHomy MHoxecTBYy 'from'
from.adj[to] = true

end

return graph

end

Jluctunr 11.2 UTOCTPUPYET aArOPUTM C TIpUMeHeHueM 1o/j00HbIX TpadoB. DyHKIUsA findpath
UIIeT MYTh MEX/y JByMs y31aMu Npy nomoIiu o6xo/ia rpadoB B rnyouHy. Ee mepBriii mapameTp —
5TO TeKYILIWH y3e/; BTOPOU 3a/aeT L|e/leBOM y3e/; TPeTUM IapamMeTp XPaHUT IyTh OT Havaaa K
TeKyllleMy y3/1y; 0 C/AeJHUM TlapaMeTp — 3TO MHO>KeCTBO BCE€X YyKe IO CellleHHbIX Y370B (UTOOBI
n30exars 1UKI0B). OOparuTe BHMMaHMe, KaK aJrOPUTM HarpsiMyio paboTaeT C y3namu, usberas
WCI0/Ib30BaHUs1 UX HMeH. Hampumep, visited — 5TO MHOXXeCTBO Y3/10B, a He HMeEH Y3/O0B.
AHaJIOTUYHO path — 3TO CIIUCOK Y3/0B.

JIncruur 11.2. HaxoxaeHve myTd MexXxAy AByMs y3/1aMU

function findpath (curr, to, path, visited)
path = path or {}
visited = visited or {}

if visited[curr] then -- y3en yxe nocetunu?
return nil -- NyTW 34ecCb HeT
end
visited[curr] = true -- rnomevyaeT y3esl KakK [MOCeleHHbI
path[#path + 1] = curr -- pobaBnseT ero K nytu
if curr == to then - - KOHEeYHbIt y3en?
return path
end

-- npobyeT Bce cocefHue y3nbl
for node in pairs(curr.adj) do
local p = findpath(node, to, path, visited)
if p then return p end
end
path[#path] = nil -- ygansgeT y3en u3 nytu
end

IIns TIpOBEpKM 3TOTO KoZa Mbl [J00aBUM (YHKIHMIO, KOTOpas [edaraeT MyTh, M
J1OTIOJTHUT €/TbHBIW KO/, UT0OBI 3TO BCe 3apaboTaro:

function printpath (path)
for i = 1, #path do
print(path[i].name)
end
end

readgraph()
name2node(g, "a")
name2node(g, "b")
findpath(a, b)

f p then printpath(p) end

g
a
b
p
i

YnpaxueHus



Ynpaxnenue 11.1. V3MeHUTe peanusaiivio ouepeu Tak, uToObl 006a WH/eKca BO3Bpallla/iiCh Ha
HOJIb, KOT/la ouepe/b MMyCTa.

Ynpaxnenue 11.2. [Toropute ynpakHeHue 10.3, HO BMeCTO MCII0/Ib30BaHUs [JIMHbI B KaueCTBe
KpuTepus fjis 0TOpachiBaHUs C/IOB [laHHAas TpoTrpaMMa [10J/DKHA MPOUYecTh W3 TeKCTOBOTo (aiisia
CTIMCOK O0TOpachiBaeMbIX C/IOB.

Ynpaxnenue 11.3. Vi3ameHuTe cTpyKTypy rpada Tak, 4ToObl OHa XpaHW/Ia METKY AJil KaXK/0ro
pebpa. /laHHasi CTPYKTypa Tak)Ke Jl0JDKHA TIPe/ICTaB/SATh KaXKioe pebpo mpu momollu obbekTa ¢
[ByMs TIOJISIMU: €ro0 MEeTKOM U y3/I0M, Ha KOTOPBbIM OH yKa3biBaeT. BMeCTo MHOKeCTBa COCeJHUX
y3/10B KaXK/1bIii y3e/ /10/DKeH XPaHUTb MHOXKeCTBO €O ceiHUX pebep, Oepyllinx Hauamo U3 3TOro y3na.

Apantupyiite GyHKLIUIO readgraph Tak, UTOObI OHA U3 K&K/ 0 CTPOKM BXOJHOTO (paiiyia unTana
[iBa UMEHU y3/10B U MeTKY. ([JonyCcTuM, UTO MeTKa SBJISIeTCS YUCIOM).

YnpaxxHenue 11.4. [lpeamnosiokum, mpejacTaBjieHWe Tpada U3 MpeAblAyIIero yripaXHeHUs
YCTPOEHO TakK, UTO MeTKa KaXk/[0oro pebpa rpesicTaB/isieT cOO0M pacCTOsTHUE MEX/1Y ero KOHeUHbIMU
y3namu. HamuinuTe ¢GyHKIUIO, KOTOpasi HaXOAUT KpaTuallivui TyTh MeXAy ABYMs 3a/aHHBIMU
y3namu. (Ilogckaska: UCIIO/Ib3yUTe anropuTm [l erukCcTpsl.)



IJTABA 12

daunnbl C AdHHBIMHA H COXPAHAEMOCTb

[lpu obpaboTke daiinoB c AaHHBIMU OOBIYHO TOpA3q0 TMpOIle MUCATh 3THU JaHHbIe, YeM MX
yrTarhk. Korga mMbl nuiiem B (paiisi, Mbl TIOJIHO CTBIO KOHTPOJIMPYEM Bce, UTO npoucxoqut. C apyrou
CTOPOHBI, KOT/Ia Mbl UMTaeM U3 (aiisa, TO Mbl He 3HaeM, uero kjarb. [loMmuMo 06paboOTKU BCex
BU/IOB [laHHbIX, KOTOPble MOTYT COJlep>XaTbCsl B MPaBU/ILHOM (haiisie, yCTOWUMBAs MpOrpaMMa TakKe
J0/DKHA [1OCTOMHO CIIpaBJ/sATHCS C AedeKTHbIMU (aitnamu. [Io3ToMy HamucaHhe yCTOWYUBBIX K
omubKaM MpOTrpamm /IJisi UTeHUs JaHHBIX BCerfia CJI0XHO.

B 3To1 raBe Mbl YBU/IMM, KaK MO>KHO MCTOJ/Ib30BaTh Lua, yTOOBI M30aBUTHCS OT JIMIITHETO KO/ a
JLJIs1 UTeHUs 1aHHbIX B HAIlIMX [MPOrpaMMax, Ipo CTO 3alucChiBasi [ aHHbIe B MO/ X0 s1leM ¢opmare.

12.1. daiiabl ¢ JaHHBIMHA

KoHCTpyKTOpBI Tab/UL] MpeJCTaB/AsSIOT WUHTEPeCHYIO aibTepHaTuBy (QaitnoBbiM ¢dopmaram. C
He0Oo/bIIIoN A0pab0oTKOMW 3aMMCH [1aHHBIX UTeHWEe CTAHOBUTCS MycTskoM. [lofxox 3ak/iouaeTcs B
TOM, UTOOBI MUcaTh Halll ¢aiin B Bue Kofa Lua, KOTOphIN IPU BEITIOJTHEHUH CO3/laeT HeoO0Xo/ uMble
JNaHHbIe /s Hailel rporpaMmbl. C KOHCTPYKTOpaMu TabJMIl 3TU KYyCKHW KOZla MOTYT BBITJISI€Th
YA UBUTE/IbHO TTIOX0’KUMU Ha TIPO CThIe (haii/ibl C aHHBIMHU.

Kak 06b1uyHO, uTOOBI CTa/NO MOHSATHee, AaBaiTe pacCMOTpuM IpumMep. Eciu y Haiero datisa ¢
JNlaHHBIMU TIpeJioTipe]ie/ieHHbIM popmar, Takoli Kak CSV (Comma-Separated Values — 3HaueHwus,
pa3jeneHHbie 3ansAThiMU) UM XML, To Hail BeIOOp KpaiiHe Man. OfiHaKo, eC/id Mbl XOTHUM CO3/aTh
daiin ans Hailero coO6CTBEHHOTO MCMOJ/b30BaHUS, TO Mbl B KauecTBe Halllero (opmara Mo>Xem
MCI0/1Ib30BaTh KOHCTPYKTOPHI Lua. B 3TOM (hopmare MbI mipeficTaB/isieM KaXK/bli 3/IeMEHT /1aHHbBIX B
BUZ e KOHCTpyKTOpa Lua. BmecTto 3anucu B Haiu ¢aiis 4ero-to Bpoze

Donald E. Knuth,Literate Programming,CSLI, 1992
Jon Bentley,More Programming Pearls,Addison-Wesley, 1990

MBI IMTUITIEeM:

Entry{"Donald E. Knuth",
"Literate Programming",
"CSLI" ,

1992}

Entry{"Jon Bentley",
"More Programming Pearls",
"Addison-Wesley",
1990}

BcrioMHUM, UTO Entry{KOO} — 3TO TO >Xe CaMoe, UTO U Entry({K00)), TO €CTh BbI30B (yHKIMH
Entry c Tabymilelt B KaueCcTBe eJUHCTBEHHOTr 0 apryMmeHTa. [Io3ToOMy BhIIIeNpHUBe/ieHHbIN (parMeHT
JlaHHBIX SIBJIAeTCS TIporpaMMoM Lua. [Jns uTeHust 3Toro aiijia HaM JIUIIb HY)KHO BBITIOJTHUTH €ro,
uMes TIOAXO/sIIlee OompejesieHde A/ Entry. Hampumep, ciepyroijas mporpaMMma CUYHUTaeT UHC/IO
3anuceli B ¢aiisie C 1aHHbIMU:

local count = 0
function Entry () count = count + 1 end



dofile("data")
print("number of entries: " .. count)

Cnepyrolias nmporpaMMa Co3jaeT MHOKeCTBO W3 BCeX WMeH aBTOPOB, HaiiJleHHbIX B (alise, U
reuaraeT ux (He 00s13aTe/lbHO B TOM JKe TIOPsiZIKe, UTO U B (paiine):

local authors = {} -- MHOXECTBO ANs XPaHEeHMs MMEH aBTOPOB
function Entry (b) authors[b[1]] = true end

dofile("data")

for name in pairs(authors) do print(name) end

O6paruTe BHUMaHUEe Ha COOBITUIHO-OPUEHTHUPOBAHHBINA TOA X0/ B 3TUX (dparMeHTax Kopa: Entry
BBICTYTIaeT B po/iv (PYHKI[MK 00paTHOTO BbI30Ba, KOTOpAasi BbI3bIBAeTCSl BO BpeMsi paboThl dofile fAJist
Ka)K/l0U 3amucy B (paiisie C jaHHbIMMU.

Korga Hac He BoOJIHyeT pa3Mep (alila, Mbl MOXXEM B KayeCTBe Hallero IpeJCTaB/aeHus
WCI0J1b30BaTh napbl uMs-3HaueHue ([Ilpumeuanue: Ecim aToT popmar HamomuHaeT BaM BibTeX, To
3TO He cayuyaHocTh. Popmar BibTeX mnocayxun ofHWM U3 TPOTOTHUIIOB [AJisi CUHTAKCHCA
KOHCTPYKTOPOB B Lua):

Entry{
author = "Donald E. Knuth",
title = "Literate Programming",
publisher = "CSLI",
year = 1992
3
Entry{
author = "Jon Bentley",
title = "More Programming Pearls",

year = 1990,
publisher = "Addison-Wesley",
}

OTOT dopMar Mbl HasbiBaeM (POPMAMOM CaMOONUCbIBAeMbIX OAHHbIX, TI0 CKOJIbKY KaK/ bl ()parMeHT
NaHHBIX CO/lIePXKUT KpaTkKoe OTMcaHuhe cBoero 3HaueHus. CaMooTMChIBaeMble JaHHbIe OoJsiee
yrTaeMbl (MO KpaiiHeW Mepe, oAbMU), uemM CSV uam [gpyrve KOMIakTHble (OpMarbl; MpU
He0OX0J MO CTH UX JIeTKO OTPeJaKTUPOBaTh BPYUHYIO; U OHU TI03BOJIIIOT HAM BHO CUTb HEOOIbIITNe
u3MeHeHuss B 0a30BbIii dopmar, He TpeOys u3MeHATH (ailibl C JaHHBIMUA. Hampumep, ec/id Mbl
no6aBUM HOBOe TI0Jie, TO HaM MOTpebyeTCs BHECTU JIMIIL HeOOoJbllloe HM3MeHeHUe B UMUTAIoIIYHo
TporpaMmy, UTOoObI OHAa Tpe/] 0 CTaB/is/la 3HaueHre TI0 YMOJTUaHUI0, KOT/la TI0Jie He yKa3aHo.

[lpy nmomouu ¢opmara HWMsi-3HaueHUe Hallla NporpaMma JJisi COCTaB/IeHUsl CIIMCKa aBTOPOB
CTAHOBUTCS CJie[] yIOlllei:

local authors = {} -- MHOXECTBO ANs XPaHEeHMs MMEH aBTOPOB
function Entry (b) authors[b.author] = true end
dofile("data")

for name in pairs(authors) do print(name) end

Teneps MOpSAOK TMoOJied He BaxeH. [lake ec/d y HEKOTOPBIX 3aluceld HET aBTOpa, TO HaM
TTOHA/100UTCSI U3MEHUTD JIMIb QYHKIUIO Entry:

function Entry (b)
if b.author then authors[b.author] = true end
end

Lua He TOJBKO 6bICTpO BBITTIOJ/IHAETCA, HO WU 6LICTPO KOMITW/IMPYET CA. HaanMep,
BbIIIEIIpuUBe eHHasA IIpOrpaMMa AJid COCTdBJ/IEHHUA CIIMCKA dBTODOB O6pa6aTbIBaET 1 M6 A dHHBIX 3d



ofHy pecaryio cekyHAbl. ([Ilpumeuanuve: Ha moem crtapom I[lenTuyme.) W 3T0 He ciyuaiiHo.
OrnrcaHue JjaHHBIX ObIZIO OIHOM U3 IMIaBHBIX 00/1acTell mpuMeHeHUst Lua c MOMeHTa ero co3iaHus, 1
MBI yJejiseM OTPOMHOe BHUMaHHe TOMY, UYTOObl ero KOMMUIATOp paboTan ObICTPO AJisi 6OJBIINUX
MpOTpamMM.

12.2. Cepuanm3sanus

YacTo HaM HY)KHO Cephaln30BaTh KaKWe-TO JaHHbIe, TO eCTh MepeBeCcTU 3THU JaHHble B TIOTOK
6aliTOB WM CUMBOJIOB, UTOOBI MBI MOTJIM COXPaHUTb UX B (haiijl WK 10 C/IaTh MO ceTU. Mbl MOXKeM
TIpe/iCTaB/IsSTh CepUalu30BaHHBbIE JaHHbIe B BHAe Koja Lua Tak, UTOObI TpPH BBIMOJIHEHHWH 3TOTO
KO/la OH BOCCa3/laBa/l COXpaHeHHbIe 3HaUeHUs JIJisl CUMTbIBaloIIell IpOTpaMMBI.

OO6BIYHO eCc/IM Mbl XOTUM BOCCTAHOBUTH 3HaueHUe r100asbHOUM TepeMeHHOM, TO Halll KyCOK
Kojla OyeT ueM-TO BpO/ie varname = 8blpajdceHue , TAe 6blpadceHue — 3TO KojA Ha Lua pasns
noJsiyueHus 3HadeHus. C varname BCe TIPOCTO, MO3TOMY JlaBaliTe IOCMOTPHM, KaK HarucaTb KO/,
KOTOPBIH co3iaeT 3HaueHue. [/ YMCI0BOT0 3HaUeHUs 3a/1aua MpoCTa:

function serialize (0)
if type(o) == "number" then
io.write(o)

else <npouue cayuau>
end
end

Tem He MeHee, Ipyu 3dlIMCHh 4YHCjld B Ae€CATHYHOM BHU€ €CThb PDHUCK IIOTEPATH TOYHOCTD. B Lua 5.2
MO?>KHO HCITIOJIb30BdTb HIECTH&,Z[L[&TEPI/I‘{HBII‘;I d)OpMaT, uTOOBI U30€eXKaThb HOAO6HOﬁ l'IpO6J'I€MbIZ

if type(o) == "number" then
io.write(string.format("%a", o))

C stum dopmarom ("%a') TIpounTaHHOE UUC/IO OyZeT COCTOSITb POBHO M3 TeX >Ke OWTOB, UTO M
UCXOJ HOe.
[171 CTPOKOBOTO 3HaueHMsI HauBHBIHN T10/ X0/ BBITJIsI e/1 ObI IPUMEPHO TaK:

if type(o) == "string" then
iO.WritE("'", 0, lllll)

OpHako, eciyM CTPOKa CO/lep)XUT CrelHaabHble CHMBOJIbI (TakKve KaK KaBbIUYKWA W/ TepeBO/| bl
CTPOK), TO UTOTOBBIN KO/l y>Ke He OyeT J0omycTUMoM nporpaMmmoii Lua.
Mo>KeT TOKa3aTbCsl 3aMaHUYUBBIM PEIIUTh 3TY NP0 0JieMy IyTeM U3MeHeHUs BH/la KaBblUuek:

if type(o) == "string" then
io.write("[[", o, "11")

Ho tak penarbs He cTOUT. EC/iM KaKOK-TO T0JIb30Bare/ib CO 3/IbIM YMBICJOM CyMeeT 3aCTaBUTh Ballly
MpOrpaMMy COXpPaHUTh UTO-TO Bpoge " 1]..os.execute('rm *')..[[ " (Harpumep, mepejaB [ aHHYIO
CTPOKY B KaueCTBe CBOero ajipeca), TO B pe3y/bTare BallluM KyCKOM Koja Oy et

varname = [[ ]]..os.execute('rm *")..[[ 1]

[Ipy nmonbITKe 3arpy3dTh 3TU «JaHHbIE» Bac XK/, eT HelPUATHBIN CIO PIIPU3.

[lpocTbiM U 0Ge30TIaCHBIM CIOCOOOM 3aK/JHOUWUTH CTPOKY B KaBbIUKM Oy eT HCIOJib30BaHUe
onuuu "%q" U3 GyHKLMU string.format. OHa OKpy’KaeT CTPOKY [l BOMHBIMU KaBbIYKaMU U KOPPEKTHO
9KpaHUpYyeT A BOWHbIE KaBbIUKW, MEPEBOAbl CTPOK U HEKOTOpbIe [Pyrue CUMBOJIbI BHYTPU 3TOM



CTPOKHU:

a = 'a "problematic" \\string'
print(string.format("%q", a)) --> "a \"problematic\" \\string"

C maHHOM BO3MOYKHO CThIO Hallla QYHKIUS serialize Terepb BBITSIAUT C/ie]]yIOLUM 00pa3oMm:

function serialize (0)

if type(o) == "number" then
io.write(o)
elseif type(o) == "string" then

io.write(string.format("%qg", o))

else <npouue cayuau>
end
end

HauvHas c¢ Bepcuu 5.1 Lua mpegsnaraer [pyroii BapuaHT [Jiss 0e30T1aCHOTO 3aKJ/IHOYeHUs
TPOM3BOJIbHBIX CTPOK B KaBbIUKU — IPU TIOMOILU 3aMUCH [=[...]=] A/ JJAHHBIX CTPOK. O HaKO,
9Ta HOBasl 3alliCh B 0 CHOBHOM TTpe/iHa3HaueHa 1/ COOCTBeHHOPYUHO HAlMCAHHOT O KOZa, KOT/ja MBI
B M0OOM c/lyuae He XOTUM U3MEHSITh CTPOKOBBIE JIUTepaia. B aBToMarnuecku reHepupyemMoM Kojie
Jierye S5KpaHUPOBATh MPobOieMaTuHbIe CUMBOJIbI, KaK 3TO Jle/laeT OTius "%q" U3 string.format.

Ec/iu ke Bbl BCe paBHO XOTUTe UCIMO0JIb30BarTh [JJAHHOCTPOKOBYIO 3alMCh [Jis1 aBTOMAaruyeCcKu
reHepHupyeMoTo KoZia, TO BaM HY)KHO 1103a00TUTHCSI 0 HEKOTOPBIX JeTansax. [lepBasi eTanb COCTOUT
B TOM, UYTO BaM HY)KHO Mo/[00paTh IpaBUIbHOE UMC/IO 3HAKOB paBeHCTBA. [logxojsiijee 4uCI0 —
TO, KOTOpoe OO/bllle MaKCUMaJbHOW [AJIMHBI WX TI0C/Ie[0BaTeJIbHOCTU B MCXOJHOW CTpOKe.
[IoCcKO/IBKY CTPOKHM, coJepxkaljue [JJAWHHbIE LEeMOYKM W3 3HAKOB paBeHCTBA, He ABJISIIOTCA
pefKoCThIO (HarpyuMep, KOMMEeHTapuu, pasfesistoliue (parMeHTbl UCXOAHOTO KOZAa), Mbl MOJKeM
OTPAaHUUYMUTBLCSI PaCCMOTPEHUEM [10 C/lel0BaTebHO CTEM 3HAKOB PAaBEHCTBA, 3aK/IFOUEHHBIX MEXIY
KBaJ|paTHBIMU CKOOKaMH; Jpyrye TII0C/e/l0BaTebHOCTH He MOTYT IIPUBECTU K OIITHOOUHOMY
MapKepy KOHIla CTpOKU. BTopoil meranbio siBjisieTcst To, uTo Lua Bcerja orOpachiBaeT mepeBo/
CTPOKH B Hauaje AJWHHOW CTPOKHU; TMPOCTBIM MeTOoZ oM OOpbOBI C 3TUM sBIsieTCs J00aBieHHe
repeBo/ia CTPOKH, KOTOPbIN OyzneT oTOpoIIeH.

JIncruHr 12.1. 3ak/iroueHre B KaBbIUKU MTPOU3BOJIbHBIX CTPOKOBBIX JIMTEPAJIOB

function quote (s)
-- HaxoAuT MaKCcuMasibHYyKW ANWHY nocnefoBaTenbHOCTEl M3 3HAKOB paBeHCTBa
local n = -1
for w in string.gmatch(s, "]=*]") do
n = math.max(n, #w - 2) -- -2 gna ypaneHuss Bcex ']
end

-- MNPOM3BOAUT CTPOKY C 'n' nawc oAWH 3HAKOB paBeHCTBa
local eq = string.rep("=", n + 1)

-- CTPOWUT CTPOKY B KaBbl4Kax
return string.format(" [%s[\n%s]%s] ", eq, s, eq)
end

@DyHKLUS quote U3 MUCTUHTA 12.1 siB/sleTCs pe3y/bTaTOM HallMX Mpejbl]ylux 3aMeuaHuid. OHa
TIpUHMMaeT MPOU3BOJIbHYIO CTPOKY U BO3BpalljaeT ee OT(OpMarupoBaHHOW Kak [IJIMHHYIO CTDOKY.
BbI30B string.gmatch co3maeT uTeparop JJis epebopa Bcex Mo c/iefioBaTenbHO CTel obOpasija ']=*]"
(To ecTh 3aKphIBalOIIel KBaJ|paTHOM CKOOKU, 0 C/ie KOTOPOUM CTOUT 10 CJiefi0BaTebHO CTh U3 HOJISI
unu 00Jiblile 3HaKOB PaBeHCTBaA, 3a KOTOPLIMU C/le/lyeT ellle O/jHa 3aKpbiBatolllasi KBa/|paTHasi CKoOKa)



B cTpoke s. ([Ipumeuanue: Mbl o6cynum coriocTaBieHre ¢ oOpa3iioMm B riaBe 21.) [is Kakgoro
BXOJK/|€HUS IIUK/ OOHOBJIIET n /10 MAKCHMAaJbHOTO Ha JlaHHBI MOMEHT UYMC/ia 3HAKOB paBEeHCTBa.
[Tocsie 3TOTO 1[MK/IAa Mbl HUCIOJ/Ib3yeM (GYHKILMIO string.rep, YTOOBI TOBTOPUTH 3HAK PaBEHCTBA n+1
pa3, TO eCTb Ha OAUH 3HaK OoJibllle, UeM y MaKCUMa/JbHOU 10 C/ie/l0oBaTebHO CTH, BCTPEUEHHOM! B
3TOW cTpoke. HakoHer], string.format 3aK/lOUaeT s MeXy MapaMU KBaJPaTHBIX CKOOOK C
Ha/|JIeXKallMM YKC/IOM 3HAKOB paBeHCTBA BHYTPHU U [00aB/sieT [1OIMOJJHUTe/IbHbIe TTPoOesbl BOKPYT
roMellaeMOl B KaBbIUKU CTPOKM U MEPeBO/i CTPOKU B Hauasie CoJepyKalller ee CTPOKH.

CoxpaHeHue Tab Iy 6e3 UK/IOB

Haireii crepytoteit (u 6osiee C/0XKHOM) 3ajaueil siBsieTcsi coxpaHeHue Tabsui. CyijecTByer
HEeCKOJIbKO CTiocob0B cOXpaHeHUsI UX B COOTBETCTBUU C TeM, KaKie OTPaHUUeHUsT Mbl HaK/laZlbiBaeM
Ha CTPYKTypy Tabsuibl. He cyiecTByeT OfHOTO aAropuTMa, KOTODPbIA OBl TIOAXOAWUI [JJIS1 BCEX
ciydaeB. []esio He TOJIBKO B TOM, UTO TIPO CThIM TabMIaM HY>KHbI 00Jiee PO CThie aArOPUTMBI, HO U
B TOM, UTO TOJIyYaroI[recs Py 3TOM (aiiibl MOTYT OBIThH O0Jiee HarJisHbI.

Haitta ciiepyroias nomnsiTKa IpefcraB/jieHa B JMCTUHTe 12.2. HecMOTps Ha CBOXO IPOCTOTY, 3Ta
byHKIMs 10BOBHO MpakTUuHa. OHa fake obpabarbiBaeT BIOKeHHbIe TaOMUIbI (TO eCTh TabIUIbI
BHYTpHU Apyrux Tabiuil) 70 TeX Mop, MOKa CTPYKTypa TabJulibl sBJ/sSeTCS JepeBoM (TO eCTh He
COZlepXXUT 00mux mnoaTabmul, u 1uK/A0B). HebosbliMm Bu3yalbHBIM  yaydllleHueM Oyzer
nobaB/ieHre OTCTYMOB K UHOT/ A BCTPeUaroIIMMCs BJIOXKEeHHBIM TabsmijaM (cM. ynpakHeHue 12.1).

JIncruur 12.2. Cepuanu3aijys Tabaui] 6e3 IUKI0B

function serialize (0)

if type(o) == "number" then
io.write(o)

elseif type(o) == "string" then
io.write(string.format("%q", o))

elseif type(o) == "table" then
io.write("{\n")
for k,v in pairs(o) do

io.write(" ", k, " =")
serialize(v)
io.write(",\n")
end
io.write("3}\n")
else
error("cannot serialize a " .. type(o0))
end
end

[Mpenwigyijass GyHKIUSA MpejIio/araeT, UTo BCe K/IIOUW B Tabsuile ABASIOTCA JOMYCTUMBIMH
ujentudukaropamu. Ecii B Tabiuile eCcTb YMCI0BBIe KIFOUM WIM CTPOKOBBIE KJIFOUM, KOTOpbIe He
SBJISIFOTCS CHHTaKCHUUeCKH 10TTyCTUMBIMU U/ eHTHUdUKaTopaMu B Lua, To y Hac mipo6ema. [IpocTbiMm
MyTeM ee pa3pelleHus SIBJISIeTCs UCI0J/Ib30BaHue C/e/l YIOIero Koza /1Jisl 3alMcy KaXkKa 0ro K/iroua:

io.write(" ["); serialize(k); io.write("] = ")
C 5TUM U3MEHEHUEM MbI YBE&JIMUN/IK HAIdEXHOCTb Hamien (bYHKL[I/II/I 3d CUeT HalVIIAHOCTHU
noJiyvaroiero cs daiisa. PaccMoTpuM ciief IOyl BbI30B:

serialize{a=12, b='Lua', key='another "one"'}



PEBYJ'I]:TaT 3TOrI'0 BbI30BA ITpH HCII0J/Ib30BdHUHN HepBOﬁ BepCHH serialize 6Y,Z[€T el yrmnm:

{
a = 12,
b = "Lua",
key = "another \"one\"",

}

CpaBHI/ITe C pe3y/ibTaTOM IIpH HMCII0J/Ib30BdHUHN BTOpOﬁ BepCHH:

— "Lua",
"1l = "another \"one\"",

MbI MOKeM MOJIy4uTh Y HaJeXHOCTb, U HAr/SIAHOCTb, TIPOBEPSS B KaXKJ,0M KOHKDETHOM CJlydyae
HeoOX0MMOCTb KBaJPaTHbIX CKOOOK; WM BHOBb Mbl OCTaBUM 3TO y/ydllleHWe B KauecCTBe
yTpa’KHeHUSI.

CoxpaHeHue Ta0 Il C UK/IAMH

I 71sg 06paboTKM Tabwmi| c 061ed TOTo/Iorver (To eCTh C [UK/IaMHM U OOIL[MMH M0/ TabMI[aMM )
HaM moTpebyeTcs Apyroi mojxo/. KOHCTPYKTOpPbI He MOTYT IIpe/CTaB/ATh IOZ00HbIe TaO/UIIB,
M03TOMY MBI UX W He OyJeM HCI0Jb30BaTh. I/ MpejCcTaB/leHUs LMK/JIOB HAaM HY)KHbI HMMeEHa,
M03TOMY Hallla CJief]yroias GyHKIHMSI B KaueCTBe apryMeHTOB MOJYUYUT 3HaueHHe, KOTOPOe C/ie[yeT
COXpaHUTh, U UMs1. Bojiee TOT0, MbI J]O/DKHBI OTC/IE)KUBATh UMEHA y>Ke COXPAaHEeHHBIX Ta0/IHI], UTOOBI
MePeMCII0/Ib30BaTh UX IMPU OOHAPY)XeHWH LMK/A. [I/11 3TOT0 OTCAEKWBAHUS MbI BO CIIOJIb3yeMCS
JOTIOJIHUTe/TbHOM Tabmmiiei. OTa Tabsuija OyeT cojep)kaTh TaOMMI[BI B KaueCTBe WHJ€KCOB U UX
MMeHa B KaueCTBe CBS3aHHbIX C HUMH 3HAUeHUH.

JIncruur 12.3. CoxpaHeHue Tabaul] C MKIaMU

function basicSerialize (0)

if type(o) == "number" then
return tostring(o)
else -- NpeanonoXuM, 4TO 9TO CTpPOKa
return string.format("%q", o)
end
end

function save (name, value, saved)

saved = saved or {} -- Haya/lbHOe 3HauyeHue
io.write(name, " = ")
if type(value) == "number" or type(value) == "string" then
io.write(basicSerialize(value), "\n")
elseif type(value) == "table" then
if saved[value] then -- 3HauyeHue yxe coOXxpaHeHo?
io.write(saved[value], "\n") -- NCNOo/b3yeT ero npexHee wuvs
else
saved[value] = name -- coxpaHsaeT umMA ANd Apyroro pasa
io.write("{}\n") -- co3gaeT HOByW Tabnuuy
for k,v in pairs(value) do -- coxpaHdaeT ee nons

k = basicSerialize(k)
local fname = string.format("%s[%s]", name, k)
save(fname, v, saved)
end
end



else
error("cannot save a " .. type(value))
end
end

WToroBbeIi KOJ, TOKa3aH B JUCTUHTe 12.3 . Mbl nipuziep>XuBaeMcsi OTpaHUUYeHUs], UTO Tab/ULIbI,
KOTOpbI€ MBI XOTHUM COXPdHHUTBL, COJEpXKaT JIMIIb 4YKUC/Id U CTPDOKHM B KdueCTBe KJIIOUel. (DYHKU"I/IH
basicSerialize cepuanu3yeT 3Tu Ga3oBbie TUIILI, BO3Bpalljas pe3ynbrar. Ciefyroias GyHKIUs, save,
BBITIOJIHSIET BCIO TsDKenyto paboTy. [lapameTrp saved — 3To Tabsuija, KOTOpasi OTC/IEXUBAET yxKe
COXpdHEHHbIE Ta6J'[I/I]_I"bI. HaanMep, €CJIM MBI I10 CTPOUM T&6J’II/I]_[y TdK

a = {x=1, y=2; {8,4,5}}

a[2] = a - - UMKN
a.z = a[1] -- obuwas noatabauua

TO BBI3OB save("a", a) COXPaHUT ee e[| yIoIUM 00pa3om:

a = {}

a[1] = {3
a[1][1] =3
a[1][2] = 4
a[1][3] = 5
a[2] = a
a[llyll] — 2
a[llxll] — 1
a["z"] = a[1]

[TopsimioK 3TUX MPUCBAWBAaHUM MOYKET MEHAThCS, TaK Kak OH 3aBUCUT OT 00xoja Tabsuipl. Tem He
MeHee, aJITOPUTM CJeJUT 3a TeM, UT0OBI /000U MpeabIa YUK y3e/, HeoOX0[UMbIM /1J11 HOBOTO
oTipe/iefieHusi, ObLI OTpe/esieH 3apaHee.

Ec/ii MbI XOTUM COXPaHUTh HECKOJIbKO 3HAaUeHWM C OOIMMHU YacTsMH, TO Mbl MOXKEM CJie/laTh
HeCKO/JIbKO BBI30BOB save TIPU TTIOMOIIM TOM ke TabaMIbl saved. HaripuMep, mpejIio/ioyKuM, y Hac
eCTh C/e/lyIollue /1Be TabULIbI:

a
b

{{llonell, lltwoll}, 3}
{k = a[1]}

Ec/ii Mbl COXpaHUM MX HE3aBUCHUMO JIPYT OT A pyra, TO y pe3y/bTara He OyzaeT o0II[UX YacTek:

save("a", a)

save("b", b)
-->a = {}
-->a[1] = {}
--> a[1][1] = "one"
--> a[1][2] = "two"
--> af[2] = 3
--> b = {}
--> b["k"] = {}
> b["k"][l] — llonell
> b[llkll][z] —_— lltwoll

O Hako, eCcM Mbl MCIIOJ/Ib3yeM TY K€ caMyl Tabuuily saved A/ 000UX BBI3OBOB save, TO Y
pe3ysibTara OyayT obIIre yacTu:
local t = {}

save("a", a, t)
save("b", b, t)



> a = {}

-->a[1] = {}

--> a[1][1] = "one"
--> a[1][2] = "two"
--> a[2] = 3

--> b = {}

> b[nkn] - a[l]

Kak npunsTo B Lua, ecTh HECKOJ/IBKO [ pyrMx BapuaHTOB. OHU MO3BOJISIIOT COXPAHAThH 3HaueHue
0e3 BrIIauu eMy r7106a/1bHOTO UMeHU (HarpuMep, KyCOK CTPOUT JIOKajbHOe 3HaueHue U BO3BpalljaeT
ero), obpabarbiBaTh (PyHKIMU (MyTeM MOCTPOEHUs] BCIIOMOTare/bHOW Tab/ulibl, CBsi3bIBalOIei
KK/ Y10 QYHKLIMIO C ee UMeHeM) U T. . Lua JjaeT BaM CUJly; MeXaHHU3Mbl CTDOUTE BHI.

YnpaxueHus

YnpaxHenue 12.1. V3menuTe Koj w3 nAMCTUHTA 12.2, uToObl OH A00aB/AT OTCTYMBI KO
BJIO>KEHHBIM TabmIjaMm.

(ITogckaska: ;;00aBbTe [1OTIOJHUT €/IbHBINM TTapaMeTp K serialize B BHJ[€ CTPOKHU C OTCTYIIOM.)

Ynpaxaenue 12.2. MiameHuTe Kof, U3 JUCTUHTA 12.2, 4TOOBI OH MCII0JIb30Ba/l CUHTAKCHUC ["key"]
=value Tak, KaK mpeJiji0>kKeHo B paszaene 12.1.

YnpaxHenue 12.3. VismMeHuTe Koj TIpeAblyIIero yrpaKHeHWs Tak, UTOObI OH HCII0JIb30Bal
CHUHTaKCHUC ["key"]=value, TONMbKO TpH HEOOX0AUMOCTU (TO eCTh KOrja KU B BHJ[€ CTPOKH He
SIBJISIETCS [1OTIyCTUMbIM U/ eHTU(HUKATOPOM).

YnpakHenue 12.4. VisMeHuTe Ko TpeAbIAyIero yrpakHeHHs, uToObl OH HCII0/Ib30Bal
CAHTAKCUC KOHCTDPYKTODOB [Jisi CIIMCKOB Be3le, TAe 3TO BO3MOXXHO. Hampumep, OH [g0/DKeH
cepvanu30BaTh TabMIy {14,15,19} Kak {14,15,19}, a He Kak {[1]=14, [2]=15, [3]=19}. (ITogcKka3Ka:
HAUHUTE C COXPaHeHHs 3HaueHWUW Karouel 1, 2,..., ec/id TOMBKO OHU He paBHBI nil. [To3a6oTbTech 0
TOM, UYTOOBI HE COXpPAaHUTb UX CHOBA IpH TTlepedope 0 CTaabHOM YacTH Tab/IUIIbI.)

Ynpaxaenue 12.5. [Togxos c 0TKa30M OT KOHCTPYKTOPOB TPH COXPaHEHWH TaO/MI| C I[UKIaMH
C/UIIIKOM paJuKanbHbIA. MOXXHO COXpaHUTh Tabsmiy B 06ojiee TIpUSTHOM BHje, TPHUMEHSs
KOHCTPYKTOpPbI B 00IleM cjiydyae, a 3aTeM HCIIOJ/Ib3ysl TPUCBAMBAHUSI TOJBKO [1Ji WCIIPABJIEHUS
00I111ero /0 CTyIa U LUK/IOB.

3aHOBO peann3yiTe QPYHKIUIO save C UCIO/b30BaHUEM JaHHOTO Moz xoaa. [JobaBbTe K Hell Bce
BKYCHOCTH, UTO BbI y>Ke peajii30Ba/v B MPe bl yIIUX YIIPa)KHEHUSIX (O CTYIIbl, CHHTAKCUC 3aruceu 1
CUHTAaKCMC CITHCKOB).



IJTABA 13

MeTarabaunbl 1 MeTaMeTO/ibI

OOBIYHO /I KaKJ0TO 3HaueHWs B Lua eCThb BIIOJIHE TpejCKa3yeMbli HaboOp omepaiuii. Mol
MOYKEM CKJ/Ia/IbIBaTh UMCJIA, COeJUHSATh CTPOKH, BCTABJIATh Mapbl K/IIOU-3HaueHWe B TaOJUIbI U T. J.
O HaKo, Mbl HE MOXKEM CKJ/IaJbiBaThb TaOJIMIbI, CPABHUBATh (DYHKLIMM U BBI3bIBATH CTPOKY. Eciu
TOJILKO MbI HE HCITI0JIb3yeM MeTaTab/UIbI.

MeTarab/uiibl TT03BOJISIIOT M3MEHUTh ITOBE/IeHHWe 3HAUeHUs TIPU ero BCTpeue C HeOKUJaHHOM
omepanyen. Harpumep, rpy MOMOIIM MeTaTa0J |l Mbl MO>KEM OTIPe/le/IMTh TO, Kak L.ua BBIUMCIISAET
BBIpa)KEHHE a+b, TZle a U b — 3T0 Tabsuipl. Korma Lua MeITaeTcs CIOXKWATH ABe TaOIMIbI, OH
TIPOBEPSET, €CTh JIM XOTs ObI B OJHOW U3 HUX Memamabauyd U COZlepXUT /I 3Ta MeTaTabJ/uija rmoJie
__add. Ecim Lua HaXofUT 3TO 110Jie, OH BbI3bIBAET COOTBETCTBYIOIIee 3HaUeHHe — TaK Ha3bIBaeMbIi
Memamemoo, KOTOPbIH J10/DKeH ObITh (GYHKI[eH, — /1Ji1 BLIYUC/IEHUSI CYMMBI.

Kaxnoe 3HaueHHe B Lua MOXET HMeTb CBSI3aHHYIO C HHMM MeTarabsuiy. Y Tabaui u
110/Ib30BaTe/IbCKUX JaHHBIX OT/e/lbHble MeTaral/IMIbl; 3HAueHHUsI OCTa/lbHBIX TUIIOB COBMECTHO
WCIIO/Ib3yIOT OJHY €IWHCTBEHHYIO MeTaralO/MIly JJi1 BCeX 3HaueHWi cBoero Tuma. Lua Bcerga
co3gaeT HOBBIe Tab MBI 6e3 MeTaTabImiI;

t = {3
print(getmetatable(t)) --> nil

MbI MO>KEM UCIO/Ib30BaTh PYHKIHIO setmetatable, UTOOBI 33/ aTh WM U3MEHUTH MeTaTab/IUIly 11715
M0 00 Tab LB

t1 = {}
setmetatable(t, ti1)
print(getmetatable(t) == t1) --> true

N3 Lua MBI MOXXeM yCTaHaB/IMBaThb MeTaTab/UIbl TOMBKO AJig Tabaul; A/ paboThl C
MeTaTab/IMI[aMH 3HaueHUM JIPYTUX TUIIOB MbI JI0/DKHBI MCTIO/b30BaTh Kof, C (IIpuMmeuanue: I1aBHas
TIPUUYMHA 3TOT0 OTrpaHUYEHHUs COCTOMT B TOM, UTOOBI TOMeIIaTh 3/I0YIOTpeOeHrI0 MeTaTabJIul]
[T PacrpoCTpPaHeHHbIX THUIOB. ONBIT TpeAbIAYITUX Bepcui Lua T1okasan, 4To T1ojo00HbIe
ryio0a/bHBIE W3MEHEeHHUsT YacTo BeJyT K OJHOPa30BOMY Kojy). Kak MbI 1o3Ke yBUA UM B IyaBe 21,
CTpOKOBasg OMOMMOTEKAa yCTaHABAMBAeT MeTaraOnuIly AJs CTPOK. Y BCeX MNPOYUX THIIOB IO
yMO/TYaHHIO HEeT MeTara0/uII;

print(getmetatable("hi")) --> table: 0x80772e0
print(getmetatable("xuxu")) --> table: 0x80772e0
print(getmetatable(10)) --> nil
print(getmetatable(print)) --> nil

JTtob6ast Tabnuila MokeT ObITH MeTarabulieit /151 MOOOT0 3HaueHUs]; TPyMa CBSI3aHHBIX MEX]y
coboit TabJUI] MOXKET COBMECTHO WCIT0JIb30BaTh OOIyIH0 MeTarab/uily, KOTOpas OTNHCHIBAeT UX
oO1iee TOBeZleHHe; TabnMIla MOXKeT ObITh MeTarabsvied A camou cebsi, Takum o0Opasom
OTIMChIBasi CBoe COOCTBEHHOe WH/UWBH/YyadbHOE TIOBeJeHHe. J[OTyCTUMO WCIOJb30BaTh JH00YI0
CxXemy.

13.1. ApupMeTHUecCKHe MeTaMeTOJ bl



B sToM pa3gene Mbl TpUBeJeM IPOCTOHW TpyUMep, UTOObI OOBSICHUTH, KaK MCII0JIb30BaTh
MeTarabuibl. [lycTh MBI UCTIOB3yeM TaO/HUIIbI s TIPe/ CTaB/JIeHUs] MHOXKECTB C (PYHKI[USIMU I JIst
BBIUMC/IEHUSI UX 00BeJUHeHUs, IepeceuyeHuss U T. M., KaK ToKa3zaHo B ymctuHre 13.1. UToOwl He
3aCOPATH Hallle TPO CTPaHCTBO UMEH, MbI OyZleM XpaHUTh 3TU QYHKI[UU B Tab/ulle Set.

JIncruHr 13.1. [Ipocrasg peanusanus MHOXe CTB

Set = {}

-- co3faeT HOBOE MHOXECTBO CO 3HadeHuWssMM U3 3a[aHHOro cnucka
function Set.new (1)
local set = {}

for _, v in ipairs(l) do set[v] = true end
return set
end

function Set.union (a, b)
local res = Set.new{}
for k in pairs(a) do res[k]
for k in pairs(b) do res[k]
return res

end

true end
true end

function Set.intersection (a, b)
local res = Set.new{}
for k in pairs(a) do
res[k] = b[k]
end
return res
end

-- npeAcTaBnsieT MHOXECTBO KaK CTpPOKY
function Set.tostring (set)
local 1 = {} -- list to put all elements from the set
for e in pairs(set) do
1[#1 + 1] = e
end
return "{" .. table.concat(l, ", ") .. "}"
end

-- neyataeT MHOXeCTBO
function Set.print (s)

print(Set.tostring(s))
end

Termepb HaM HY)XHO WCMOJ/IB30BaTh OTepaljdio C/Io)KeHUs ('+') A/ BBIUMC/AEHUS 00besuHeHUs
ABYX MHOXecCTB. [Insi 3TOro Mbl AaAWM BO3MOXXHOCH BCeM TaO/uijaM, IIpeJCTaB/ISIOIUM
MHO>KeCTBa, UCT0J/Ib30BaTh O/lHY 0011yt0 MeTaTab/uily. ITa MeTarab/uIja Onpe/eynT, Kak Tab/IuL[b]
J0/DKHBI peardpoBarh Ha OTiepal[dio CoXKeHus. HaiuMm repBbIM 11arom OygeT co3maHue 00bIuHOM
Tab/MIIBI, KOTOPYIO MbI Oy/1€M HCIT0/Ib30BaTh KakK MeTaTab/MITy /17151 MHOKe CTB:

local mt = {} -- MeTaTabnuua ANs MHOXeCTB

Cnenyto1iiuMm marom OyzeT usmeHeHve GyHKIMH Set . new, CO3/1al0li[ell MHOKeCTBa. B HOBO# Bepcuu
3TOM (PyHKI[MU OyzeT JIMIIbL OAHA JOTOJHUTEeNbHAs CTPOKa, KOTopas A/l CO3/laBaeMbIX TaO/MI]
yCTaHaBJMBaeT mt KaK MeTaTabuily:

function Set.new (1) -- BTOpas Bepcwus
local set = {}



setmetatable(set, mt)

for _, v in ipairs(l) do set[v] = true end
return set
end

[Toc/ie 3TOTO KaXK/10e MHOKeCTBO, KOTOPOE MbI CO3/la/i UM TIPH TIOMOIIIH Set .new, Oy/1eT UMeTb OJHY
U Ty >Ke Tabyvily B KaueCTBe MeTaTal U1k

sl = Set.new{10, 20, 30, 50}

s2 = Set.new{30, 1}

print(getmetatable(sl)) --> table: 00672B60
print(getmetatable(s2)) --> table: 00672B60

HakoHel1, Mbl lo6aBUM K MeTarab/ivile MeTaMeTOo/, B BU/[e TI0JIs __add, KOTOpOe OTIpe/iesisieT, Kak
HY>KHO BBITIOJ/IHSTh C/I0KEeHUe:

mt. add = Set.union

[Tocse 3TOTO KaXkKAbIM pa3, Koraa Lua MonbITaeTcsi CJI0XKUTh jBa MHOKECTBA, OH OyZleT BBI3bIBATh
GbyHKIMIO Set.union, TIepefaBast 00a orepaHia B KaueCTBe apryMeHTOB.

C wMeTaMeTOAOM Mbl MOJKEM WCIOJIb30BaTb OMepalui0 CJA0XKEeHUs /s BBITIOJIHEHUS
00bei MHEeHNSI MHOXKECTB:

s3 = s1 + s2
Set.print(s3) --> {1, 10, 20, 30, 50}

AHA/IOTUYHO MbI MOJKEM ornpenejrMTb OIlepalri0 YMHOXXEHHS [AJid BbIIIOJ/JIHEHHWA I1epecedeHusd
MHOXXeCTB:

mt. mul = Set.intersection
Set.print((s1 + s2)*s1) --> {10, 20, 30, 50}

Ons xaxpol apudbMeTUyeCcKOW oOrepaljuiyd CyilecTByeT COOTBETCTBYyIOIllee HMSI TIOJS B
Metarabsmiie. Kpome add 1 __mul ecTh _ sub (/11 BEIUKMTaAHUA), _ div (A4 geneHust),  unm (7Js
OTpULIaHUs1), _ mod (/11 B3ATHUSI OCTAaTKa OT JiejieHus)) U _ pow (/Ji BO3BeJeHUsI B CTereHb). Mbl
TakK>Xe MOYKeM OTIpe/i e/IuTh MoJie __concat AJisl ONIMCAHUS MMOBe/ eHUsl Onepaliuyi KOHKaT eHalluu.

Korga Mbl CK/aJbIBaeM JjBa MHOXKeCTBa, TO BOMPOC O TOM, KaKyt0 MeTaTab/MI[y HCII0/1b30BaTh,
He BO3HUMKaeT. OlHAKO, Mbl MOJXKEM 3alMCaTh BbIpa)keHUe, B KOTOPOM y4YacCTBYIOT /IBa 3Ha4eHUS C
pasHbBIMU MeTarab/iMilaMu, HallpuMep Takoe, KaK HIDKe:

S
S

Set.new{1, 2, 3}
s + 8

[Ipu moucke MeTameTozAa Lua BbIMOJHSAET CJefyrOl[Ue IIaru: eCu y TepBOr0 3HaueHUs ecCTh
MeTarabsuiia ¢ ojieM __add, To Lua ucrnosb3yet 3TO 1oJie B KaueCTBe MeTaMeTo/ja He3aBUCUMO OT
BTOPOTO 3HAueHWs; WHaue, eC/M y BTOPOTO 3HaueHUsi ecTb MeTarabsuia c moJsieM _ add, Lua
WCII0/Ib3yeT ero roJjie B KaueCTBe MeTaMeTOo/a; B IPOTUBHOM ciiydyae Lua BbI3oBeT omMOKY. Takum
o0Opa3oM, B 110 cjie/iHeM TpuMepe Oy eT BbI3BaHa Set.union, KakK M /1711 BIpaXKeHUM 10+s U "hello"+s.

Lua He OecrmokoUTCsd 00 3THX CMeIIaHHLIX THUIIAX, HO OHU Ba)KHBI /i1 Halllel peasy3alivu.
Hampumep, eciv MbI BBITIOJIHUM s=s+8, TO TI0JIy9UM OLIMOKY BHYTPH Set .union:

bad argument #1 to 'pairs' (table expected, got number)

Ecnu Ham HY>XHbI 0oJ/iee TIOHATHBIE COO6].I.[€HI/IH 00 O]_I_II/I6KaX, TO MBI [ O/DKHBI IBHO IIPOBEPATH THIIbI
oIrepaHjoB Iiepen MTOMNBITKOM BBLITIOJTHEHHUS ornepanuvu:



function Set.union (a, b)
if getmetatable(a) ~= mt or getmetatable(b) ~= mt then
error("attempt to 'add' a set with a non-set value", 2)
end

<Kak npedjcoe>

[ToMHUTE, UTO BTOPOU aprymeHT (PyHKIMU error (2 B HallleM Cjy4ae) HaripaBJ/isieT coobiieHue 06
omubKe Tyza, T/je AaHHas onepaiys Oblja Bbi3BaHa.

13.2. MeTameTObI CPABHEHUS

MeTarab/uiibl Tak)Ke TI03BOJIIIOT TMpUJaTh CMBIC OTepalusM CpaBHeHUsl TI0CpeJiCTBOM
MeTaMeTON 0B _ eq (pasHo), _ 1t (MeHbwe, uem) U __le (MeHbWe uau pasHo, uem). [ns Tpex
O CTaBILIUXCS OTepaljiii CpaBHEeHUSI HeT OT/le/IbHbIX MeTamMeTo/10B: Lua mepeBogUT a~=b B not(a==b),
a>b B b<a U a>=b B b<=a.

HNo Bepcun 4.0 Lua mepeBoAua BCe OTepaljuyd YIOPs[ OUMBaHUS B OJHY, MEPeBOAS a<=b B
not (b<a). OJ1HaKO, TaKO¥ NepeBo/, HEKOPPEKTEeH, KOTJja Mbl UMEEM []e/10 C YaCMUUHbIM NOPsIOKOM, TO
eCTh KOT/Ia He BCe 3/IeMeHThI Halllero TUra HafjieXalium o0pa3oMm yriopsizioueHbl. Haripumep, unciia
C TIJIaBaroIIel TOUKOW He SIBJSIFOTCS TOJTHO CThIO YIIOPSiZiOYeHHBIMU Ha OO/IBIITMHCTBE KOMITbIOTEPOB
n3-3a 3HaueHusi NaN (Not a Number — He uuncio). B coorBeTctBuu co crasvgaptoMm IEEE 754 NaN
TIpe/iCTaBJ/IsieT Heorpe/ eieHHble 3HaueHus, Takue Kak pe3ysnbTar 0/0. COriacHO CTaH[japTy, Jitoboe
cpaBHeHUe, Bkwuatoiiee B cebss NalN, 0/DKHO ObITH JIOXKHBIM. DTO 3HAUUT, UTO NaN<=x BCerja
JIO)KHO, HO M x<=NaN Tak’Ke JIO>)KHO. VI3 3TOr0 Takxe cjefjyeT, UTO MepeBoJ, a<=b B not(b<a) B J,aHHOM
C/lyuae HeBepeH.

B HallleM mpuMepe C MHOXXeCTBaMU Mbl UMeeM Jiefl0 C TT0X0)KeM rpo6semoit. OueBugHBIM (M
T10JIe3HbIM) 3HaUeHUeM <= [JI1 MHO)KeCTB SIBJISIeTCsI BXOXK/leHre MHOJKeCTBa: a<=b 03HauaeT, UTO a —
3TO MOAMHOKeCTBO b. C 3TUM 3HaueHHWeM BCe PaBHO BO3MOJKHO, UTO a<=b W b<a JIO>KHBI; TaKUM
00pa3oM, HaM HY)KHBI OT/le/IbHbIe peayu3alivu AJis1 _ le (MeHbWe Wiu paeHo) U 1t (MeHblue, uem):

mt.__le = function (a,
for k in pairs(a) do
if not b[k] then return false end

end

return true
end

b) - - BXOXAEHWEe MHOXeCTB

mt.__1t = function (a, b)
return a <= b and not (b <= a)
end

HaKOHEI_I", MBI MOJKEM OIIpee/IMTb PABEHCTBO MHOKECTB Uepe3 MX BXOXKI eHHe:
mt.__eq = function (a, b)

return a <= b and b <= a
end

ITocne sTux orpen e/IEHUM MBI TOTOBBI CPaBHHMBATb MHOXeCTBA:

sl = Set.new{2, 4}

s2 = Set.new{4, 10, 2}

print(sl <= s2) --> true
print(sl < s2) --> true
print(sl >= s1) --> true
print(sli > s1) --> false
print(sl == s2 * s1) --> true



,Z[J'IH TUIIOB C IIOJIHBIM IIOPSAAKOM MBI MO>XeM He OIlpeaendaTb MeTaMeTo[ _ le. HPI/I ero
OTCYyTCTBHUH Lua UCIIOJIb3YeT I10J1e __ 1t.

N CPpaBHEHHA HAd PABEHCTBO €CTb HEKOTOpbI€ OI'DAaHUYEHUS. Ecmm y ABYX 00BEKTOB pa3HbIe
0a3oBBIe TUIIBI WA MeTaMeTO4bl, TO OIllepaliid CpdBHEHHA Hd DPABEHCTBO BEPHET false, A dXXe He
BbBI3bIBAAd MeTaMeTO/HbI. Takum O6p&30M MHO>XeCTBO BcCeraa 6Y,Z[€T OT/IMUATBCA OT 4YHCJIA4,
HE3aBHMCHUMO OT TOI'O, UTO 'OBOPDHUT ME€TaMETO[.

13.3. bu6/1mmoTeuHbie MeTaMeTo/|bl

ITo cux mop Bce MeTaMeTO/bl, UTO MblI BH/ e/IM, HAaXOAUIUCh B siipe Lua. BupTyanbHas malivHa
camMa TIpOBepsieT, CofAep)kaT /M 3HaueHus, YydaCTBYKOI[We B OIMepalud, MeTarabuIbl C
MeTaMeTOlaMH /51 3Toid omepaijud. OJHAKO, II0CKOJbKY MeTaTab/viibl SIBJSAIOTCS O0OBIUHBIMU
Tab/MIjaMu, HUX MOXKET WCMOJ/b30Barh J00ou. IlosTomMy ans OubimoTek B TOpsKe Belei
oTIpefiesiATh CBOU COOCTBEHHBIE T10/Id B MeTaTabMIiax.

OYHKIUS tostring SBJASETCS THUIIAUHBIM TpUMepoM. Kak Mbl BHJeTM paHee, tostring
TpefiCTaB/sieT TaOMMI[bI 10BOJILHO TIPO CTHIM 006pa3oMm:

print({}) --> table: 0x8062ac0

@DYHKIUS print BCerja BbI3BIBAET tostring /I (OpPMAaTHPOBaAHHUSI CBOEro BbiBOAa. O HAKO, IIpH
dopMaTUpOBaHUN KAaKOr0-JH0O0 3HAueHWs tostring CHayasaa IIPOBEpsieT, eCTh JIU Yy 3HaueHHs
MeTaMeToZ, _ tostring. EC/iu Takoli MeTaMeTo[] eCTh, TO tostring BbI3bIBAET €ro, MepejiaBasi eMy
00BEKT B KaueCTBe apryMmeHTa. To, UTo BepHeT 3TOT MeTaMeTo/[l, ¥ OyZieT pe3y/bTaToOM tostring.

B Haiiem mpuMepe C MHOXXECTBaMU MbI y)Ke OIpeAenuad (GYHKLUUIO s TpefCTaB/IeHuUs
MHOJKe€CTBa B BHJle CTPOKHU. IT0O3TOMYy HaM HY)KHO JIMIIb BBICTABUTb II0JIe _ tostring B 3TOH
MeTarabuile:

mt.__tostring = Set.tostring

[Tocse 3TOTO, KOT/1a OBI MBI He BbI3BA/IM print C MHOYKECTBOM B KaueCTBe apr'yMeHTa, print BbI30BET
tostring, KOTOpasi, B CBOIO ouepe/b, BbI30BeT Set.tostring:

sl = Set.new{10, 4, 5}
print(s1) --> {4, 5, 10}

OyHKIUU setmetatable M getmetatable TakKe HMCIIOJIB3YIOT MeTariojie, B JaHHOM Cjyyae [Jig
3dIJUThI METaTa6J'II/II_[. Hpe,ZLHOJ'IO)KI/IM, Bbl XOTUTE€ 3dlIUTHUTL BdIllKM MHOXECTBA TdK, UTO
IMOJIb30BdTe/IM HEe CMOT'YT HU YBU €Tb, HU U3MEHHUTDb UX METaTa6J'II/I]_[bI. Ecnu 3d1dTb B METaTa6J'II/I]_]"e
rnoje _ metatable, TO getmetatable BepHeT 3HA4YeHHe 3TOrO II0Jid, B TO BpeMs KaK setmetatable
BBI30BET OIIHOKY:

mt.__metatable = "not your business"

sl = Set.new{}
print(getmetatable(s1)) --> not your business
setmetatable(si, {})

stdin:1: cannot change protected metatable

B Lua 5.2 pairs ¥ ipairs Take 00/1a1al0T MeTaTab/IuIjaMu, T03TOMY TabJIHI[a MOXKET U3MEHHUTh
crioco6 cBoero 06xoza (MM MOYKHO 106aBUTH 00X0/, /1711 00BEKTOB, He SIBJISIOITHUXCS TaOUI[aMM).

13.4. MeTaMmeTo/bI AOCTYIA K Tabduie



MeTameTozbl AJi apuMeTHUeCKUX OMepalvii U OIepaliii CpaBHEHHS JIUINb OIIPej e/sioT
TOBe/leHye /i1 CUTYyal[ui, KOTOpble WHaue MPUBOAU/IM Obl K BO3HUKHOBEHMIO OIIMOOK. OHU He
B/IUSIOT Ha OObIYHOe ToBefleHWe si3bika. Ho Lua Takke Tmpefjiaraer crnoco0 A/ WU3MeHeHUs
roBejieHust Tab/IUI] B 1BYyX OOBIUHBIX C/IydasiX: 3alpocCe W U3MEHEHUH HeCYIIleCTBYIOIIEro IMoJis B
Tab/H1Ie.

MeTamMeTo] __ index

PaHee s y)Xe TOBOPWJ, UTO KOrZla Mbl oOpaljaeMcsi K OTCYTCTBYIOIIeMYy IO/ B TabJuile,
pe3y/ibTaTOM siBjisseTcsl nil. OTo Tak, HO 3TO He BcsA mpaBfa. Ha camoMm pene mpu mogob6HOM
oOpallleHUd WHTEeprpeTaTrop HauMHAaeT MCKAaTh METAMeTOJ[ _ index: eC/IM TAaKOTO MeTo/a HeT, UTO
00blyHO U ObIBaeT, TO Bo3Bpamjaercs nil; wHaue pe3yabTar OygeT TMpegoOCTaBAeH 3TUM
MeTaMeT O/, 0M.

TUNUUHBIM IpUMEpPOM 3[eChb fB/sAeTCSA Hac/iefoBaHue. [IyCTb Mbl XOTHMM CO034aTb HeCKOJbKO
Tab/MI], OTMChIBaIOIMX OKHa. Kaxkas Tabuija /0/DKHA OTMMCHIBATh Pa3/iduHbIe TTapaMeTphbl OKHa,
Takue Kak I0JI0’KeHue, pa3Mep, [JBeTOBasA cxemMa U T. 1. /{1 BCeX 3THUX MapaMeTpPOB eCTh 3HAUeHUs
10 yMOJTYAHUIO U TMO3TOMY Mbl XOTUM CTPOUTH OOBEKTHI OKOH, 3ajlaBas TOJbKO Te 3HaueHus,
KOTOpbI€ OTJMYAKTCS OT 3HAUEHWM M0 YMOJIUaHUIO. [lepBbIM BapuaHT — TIpeOCTaBUTh
KOHCTPYKTOp, 3allOJIHSIOIINK OTCYTCTBYIOIIME T10Ji1. BTOpoi BapuaHT — cjefaTh Tak, UTOOBI
HOBBIE OKHa Hac/nedoedau Ji0bO0e OTCYTCTBYyIOIlee I10Jie OT IPOTOTHIA OKOH. [I/i1 Hauajsa Mbl
00BIBUM TIPOTOTHUI U (PYHKIIMIO-KOHCTPYKTOP, KOTOPAasi CO3/aeT HOBbIEe OKHA, 00/ajato1rye ob1ei
MeTaTabuiei:

-- co3faeT NPOTOTUN CO 3HAYEHUAMU MO YMOSTHAHMIO
prototype = {x = 0, y = 0, width = 100, height = 100}
mt = {} -- co3pgaeT meTaTabnuuy
-- 006bABNSAET OYHKLUMIO-KOHCTPYKTOP
function new (0)

setmetatable(o, mt)

return o
end

Tenepb MBI OIIpe/ie/IMM MeTaMeTo[, __index:

mt.__index = function (_, key)
return prototype[key]
end

[Tocne 3TOT0 KO/la MBI CO3/1aJUM HOBOE OKHO ¥ 00paTUMCS K OTCYTCTBYHOI[eMY TIOJHO

w = new{x=10, y=20}
print(w.width) --> 100

Lua oGHapy»uT, uTo y w HeT TpeOyeMoro moJisi, HO eCcTb MeTarabsuia c nosemM __index. [ToaTomy
Lua BbI30BET 3TOT MeTaMeTOJ, C apryMeHTamMu w (Tabsuia) U "width" (OTCYTCTBYIOIIMM KIHOU).
3areM MeTaMeTO[, WUHJeKCUpPyeT 3TOT MPOTOTMII 3aJlaHHbIM K/JIKOUOM W BO3BpalllaeT I0JIy4YeHHOe
3HaueHue.

Vcnonb30BaHue MeTamMeToa __index /i1 Hac/le[,0BaHus B Lua HaCTO/IbKO pacIipo CTpaHeHo, uTo
Lua mpepocraB/isieT COKpalleHHbIM BapuaHT. XOTSI ero U 30ByT MemoOOM, MeTaMeTOo[, _ index He
00s13aH ObITH QyHKIMeEN: HarlpuMep, OH MOXKeT ObITh Tabnuileit. Korpa oH sBisieTcst dyHKumel, Lua
BbI3bIBAaeT ero, mepejaBas Tab/Wily U OTCYTCTBYIOIIMM K/IHOU B KaueCTBe apryMeHTOB, KaK MBI
TOJBKO uTO BuUAenu. Korga oH sBasiercst Tabsuneit, Lua mepeHarpaB/sieT K Hell obpaiijeHue.



[TosTOMY B HallleM MpeAbIAyIleM MpUMepe Mbl MOIJIA MPOCTO OMPEeJe/NUTh _ index C/Ie[YIOIIHM
oOpa3oM:

mt.__index = prototype

Tenepnb, korga Lua OyzeT uckarb MeTameTOJ, _ index, OH HaiifieT 3HaueHUe prototype, KOTOpOe
sByisieTcs: Tabmuieid. CooTBeTcTBeHHO, Lua moBTOpUT oOpailleHWe K 3TOM Tab/uile, TO eCTh
BBITIOJTHUT aHAJIOT prototype["width"]. 3T0O oOpallleHue U MpUBeJeT K HY>KHOMY pe3y/bTary.

Wcnosib3oBaHue TabauIbl B KaueCTBe MeTaMeTo/la _ index /laeT MPOCTOM U ObICTPBIN Croco6
peasu3aliiy OfMHOYHOT0 Hac/ieZioBaHus. DyHKIUs, X0Ts U 60Jiee 3aTpaTHa, TIpe/io CTaB/sieT O0/bIIe
ruOKOCTU: Mbl MOYKEM peasn30BaTh MHOKeCTBEHHOE Hacje/OBaHWe, KIIIIMPOBaHWe U DS [IPYrux
BapuaHTOB. Mbl 00cy 1M 3TU (OPMbI Hac/e0BaHus B ry1aBe 16.

Korma mMbl X0TUM 00paTuThCs K Tabsuie 6e3 Bbi30Ba ee MeTaMeTo/a __index, MbI HCIIOJIb3yeM
byHKIMI0 rawget. BbI30B rawget(t,i) OCYIeCTBJIsIeT HenocpeoCmeeHHbIl AO0CTYI K Tabauile t, TO
eCTh MPUMUTUBHOe obpaiijeHre 0e3 KCIo/b30BaHus MeTarabuil. [IpyuMeHeHre Hero cpefi CTBEHHOTO
JO0CTyMa He YCKODUT Balll Ko/ (3arpaThl Ha BbI30B (PYHKI[MU YHUUTOXKAT /0Oyl TpubaBKy), HO
WHOT/1a, KaK Mbl YBU/IUM T103Ke, OH HeoOXo/1uM.

MeTaMeTo] _ newindex

MeTameTof, _ newindex [leflaeT TO Ke, YTO U __index, HO paboTaeT npu oO6HOBeHUsAX TabuLl, a
He TpU A0 CTyre K HUM. Kora Bbl MpucBaviBaeTe 3HaueHHWe OTCYTCTBYIOIeMY WHJeKCy B TabJiuiie,
VMHTEeppeTarop WIeT MeTaMeTOJ, _ newindex: €C/M OH €CTb, TO WHTEPNPeTarop BbI3bIBAET €ro
BMECTO BBITIOJIHEHUs TpucBavBaHus. [1oq06HO _ index, ecid MeTameTOJ, siB/sseTcsl Tabnuiiei, To
WHTEepIIPeTaTop BhIMOJIHSAET MPUCBaWBaHUe /IJis 3TOM Tab/uibl BMeCTO UCXoAHOU. bosiee Toro, ecTh
GyHKLMSI C TIPSMBIM [1OCTYIIOM, KOTOpasi MO3BOJiseT MUHOBAaThb MeETAMETO[: rawset (t, k, V)
3aMMChIBaeT 3HaUeHue v 10 KUy k B TabuIly t, He BbI3bIBasi HUKAKUX METaMeTO/]0B.

CoBMeCTHOe UCM0J/b30BaHHe MeTaMeTO 0B __index U _ newindex MO3BOJISIET peasn3oBarh B Lua
psi JOBOJIbHO MOIIHBIX KOHCTPYKI[UMM, TaKWX Kak TabJMIIbl, ZOCTYIHbIe TOJbKO [JisI UTeHus,
Tab/MUIBl CO 3HAUEHUSIMU TI0 YMOJIYAaHUIO U Hac/ieJoBaHWe [/ 00BEeKTHO-0PUEeHTUPOBAHHOTO
MporpaMMUpOBaHusi. B 3Toli rnaBe Mbl YBUUM HEKOTOpbie 00/acTu uxX npumeHeHus. O6beKTHO-
OpUEHTHPOBAHHOMY TMPOTPAMMUPOBAHUIO TI0 CBsIIleHa ero coOCTBeHHas T/iaBa.

Taﬁfll/l].lbl CO 3HAYEHUAMMU 110 YMOJ/TYAHHUIO

3HaueHue 110 YMOJ/ITYAaHUIO [ JId JI0060T0 1011 B OOBIUHOM T&6J’II/IL[€ — 510 nil. 9T0 nerko
W3MEeHUThH TIPU MTOMOIIY MeTarab/iuil:
function setDefault (t, d)
local mt = {_ _index = function () return d end}

setmetatable(t, mt)
end

tab = {x=10, y=20}

print(tab.x, tab.z) --> 10 nil
setDefault(tab, 0)
print(tab.x, tab.z) --> 10 0

[Tocne BbI30Ba setDefault 06O 0 CTYI K OTCYTCTBYIOIIEMY TIOJII0 B tab BHI30OBET €r0 MeTaMeTOo/]
__index, KOTOPbIY BEPHET HOJIb (3HaueHue d /11 3TOr0 MeTaMeTo/a).



OyHKIUS setDeafult CO3/aeT HOBOe 3aMblKaHWe W HOBYIO MeTaTalJ/UIly /i KaKA0MW Tab/uIIbI,
KOTOPOU HY)KHO 3HaueHHe 0 yMO/TYaHUI0. TO MOXKeT 0Ka3aThCs 3aTPaTHBIM, €C/IM Y HaC MHOTO
Tab/MI], KOTOPBIM HY)KHBI 3HAaUEHMS T10 YMO/YaHHIO. Y MeTarab/viibl 3HaueHHe M0 YMOJIYaHUIO d
«3allIUTO» B €e MeTaMeTO/l, [T03TOMY Mbl HE MO>KeM HCIO0/Ib30BaTh OAHY U Ty >Ke MeTaTab/uiy /s
Bcex Tabsui. UToObl MOXKHO OBIJIO WCMOJIb30BaTh OAHY U Ty »Ke MeTarabsuiy aAss Tabuaur c
pasHBIMU 3HAUEHUSIMH T10 YMOJIUaHHWIO, Mbl MOJKEM 3allOMMHATh 3HaueHHe 0 YMOJIYaHHUI0 B caMOM
TabJ/inlie, UCIOJL3ys AJis 3TOTO CrielranbHoe moJe. Eciv Mbl He 6ecriokoumcsi 0 KOHQJIMKTax UMeH,

"

MBI MO>KEeM MCTI0/Tb30BaTh /1JIs1 Halllero 0 co0oro moJsi K4 Bpoge " :

local mt = {_ _index = function (t) return t.___ end}
function setDefault (t, d)

t..___=d

setmetatable(t, mt)
end

O6parvuTe BHHMAaHHEe, UTO Telepb MbI CO3maeM TabauIly mt JMIObL OJWH pa3, BHe GYHKIUH
setDefault.

Ecnmu Mbl 6EC1'IOKOI/IMCH (6] KOH(bJ'II/IKTaX nMeéH, TO MO>XHO JIeTrKO Y6E,ZLI/ITI)CH B YHHKA/IbHOCTHU
ocoboro kirua. Bce, UTO HaM HYXHO, — 3TO CO344dThb HOBYIO Ta6n1/1uy U UCIIOJIb30BdAdTH €€ B
KduecCTBe K/IKoUd.

local key = {} - - YHUKaNbHbIA KoY
local mt = {_ _index = function (t) return t[key] end}
function setDefault (t, d)

t[key] = d
setmetatable(t, mt)
end

OpyruMm crocoOoM CBSI3bIBAaHMSI 3HAUEHUS I10 YMOJIUAHHIO C KaXKAOW Tabmuied sBsieTcs
HCIIO/Ib30BaHHe OTJ elbHOMN TaOMMIIbI, T/1e WH/ eKChl SIBISIOTCS STUMHU TaOMWI[aMH, a 3HaueHUs 3THUX
WH/I€KCOB SIBJISIIOTCA 3HAUEHWSIMU JSTHX Tabmmi 1o ymosadyaHuto. OfHAKO, A/ KOPPEKTHOMU
peanu3aliuy [JaHHOTO TI0Z[X0/la HaM Hy)KHa ocobasi pasHOBUAHOCTb TaOMMI[ — TaK Ha3biBaeMble
cnabble mabauybl (weak tables), mosTomy 3mech Mbl He OyZeM ero MCI0JIb30BaTh; Mbl BEPHEMCS K
J1aHHOU TeMe B rjiaBe 17.

MHO# 1MoAX0/ COCTOUT B TOM, 4TOOBI 3anomuHamb (memorize) merarab/uipl, UTOOBI 3aTeM
MHOTOKPaTHO HCIMOJ/b30BaTh OAHY U Ty »Ke MeTarab/vily A/ Tabaui] C 0l MHAKOBBIMH 3HaueHUSIMU
1o ymosuaHuio. OTHaKo, /it 3TOr0 TOXKe HY>KHbI cjlabble TabJ/IHIIbl, [T0O3TOMY HaM BHOBB TTPHUJLETCsI
MO/, 0K aThb 1,0 IJiaBbl 17.

OTcaexxuBaHue AOCTyIIa K Taﬁnnue

N __index, U __newindex pabOTalOT TOJILKO TPU OTCYTCTBUU B Tabsivile COOTBETCTBYHOIIETO
uHjekca. [lIo3TomMy eflMHCTBEHHBIN CI0CO0 OTC/IeXKBaTh BeCh JOCTYM K Tabaulle — 3TO JlepXKaTh
ee nyctou. Takum 06pa3om, ec/id Mbl XOTUM OTCJIeXKMBATh BeCh AOCTYI K Tab/uije, HAM HYXXHO
co3farh MocpefHMKa (proxy) AJs Hactosimed Tabnauibl. [JaHHBIM TOCpPeAHUK — 3TO IycTas
Tab/MI]a C COOTBETCTBYIOIL[UMU MeTaMeTo/laMU __index U __newindex [JIJIsl OTCI€>KUBaHUS 10 CTYTIa K
Tab/vile, KOTOPbie Oy yT MepeHarnpaBasSTh [0 CTYI K ucxoqHoi Tabuiie. [lycTb t — 3TO ucxXoHas
Tab/nia, 0CTYM K KOTOPOW Mbl XOTUM OTCJIEXUBaTh. Toria Mbl MOXKeM HamucaTh UTO-TO BpO/jie
3TOTO:

t = {} -- ncxogHaa Tabnuua (co3gaHHas rage-To elle)



- - XPpaHWUT 3aKpbIThli AOCTYN K NepBOHaydasibHOW Tabnauue
local _t =t

-- co3fgaeT nocpegHuKka

t={}

-- co3gaeT mMeTaTabnuuy
local mt = {
__index = function (t, k)

print("*access to element " .. tostring(k))

return _t[k] -- AOCTYNn K UCXOAHOW Tabnuue
end,
__newindex = function (t, k, v)

print("*update of element " .. tostring(k)

" to " .. tostring(v))

_t[k] = v -- 06HOBNSET UCXOAHYW Tabnuuy

end

}
setmetatable(t, mt)

OTOT KO OTC/IEXKUBAET KaXJo0e 06pa1ueHHe K t:

> t[2] = "hello"

*update of element 2 to hello
> print(t[2])

*access to element 2

hello

Ecmi Ham TpE6y€TCH oboiiTu 3Ty Ta6n1/1uy, MBI [OJ/DKHBI OIIpede/iIMTb B II0CpPpeJHHUKE 3dllMChb
__pairs:
mt.__pairs = function ()
return function (_, k)
return next(_t, k)

end
end

Ham Mo>keT 1ToHa100UTHCSA HeUTO ToA00HOe A/ ipairs.

Ec/iii MBI XOTHM CJIeZIUTh 3a HECKOJIbKUMH TaOMI[aMU, TO HaM He HY)KHO [JI1 KaXI0MW 13 HUX
co3faBaTh OTZeNbHYI0 MeTaraO/uily. BMecTo 3TOoro Mbl MOXXeM KaK-HMOY[b CBSI3aTh KaXkK70OTO
TOoCpeJHUKA C ero MCXOJHOW Tabauiled W pa3genutTb OfHY 0OIIyi0 MeTarabyuily MeXxAy BCeMu
10 CpeIHUKaMH. DTO TIOX0XKe Ha 3a/iauy CBsI3bIBaHUS TaO/MI[bI C ee 3HAUEHUsSMM 10 yMOJ/YaHUIO,
KOTOPYIO MbI 00CY>X/Ia/Id B TIpebIf yilieM pa3zese. HarprMep, MOXKHO XpaHUTb UCXOJHYIO TabuIly
B [10JIe T10 Cpe/iHMKA MPU MOMOILHU CIleliuaabHOT0 KJtoua. Pe3ynbTaTom sBJsSeTCs cief] IOl KOJ :

local index = {} -- CcOo34aeT 3aKpbiThli MHAEKC
local mt = { -- co3pgaeT meTaTabnuuy
__index = function (t, k)
print("*access to element " .. tostring(k))
return t[index][k] -- [OCTYNn K UCXOAHOW Tabnuue
end,
__newindex = function (t, k, v)
print("*update of element " .. tostring(k)
" to " .. tostring(v))
t[index][k] = v -- 06HOBNAeT mcxogHyw Tabnuuy
end,

__pairs = function (t)
return function (t, k)
return next(t[index], k)
end, t
end



}

function track (t)
local proxy = {}
proxy[index] = t
setmetatable(proxy, mt)
return proxy

end

Temnepsb, BCIKUM pa3, KOrfa HaMm noTpeOyeTcst OTCIeXKUBaTh Tab/vIly t, BCe, YTO HaM HY)XHO Oyzmer
c/1e/1aTh, — BBIMOJIHUTh t=track(t).

T aﬁfll/l].lbl, AOCTYIIHbI€ TOJ/IbKO /i YT €HUsA

Mo>KHO JIerKO a/lafiTUPOBaTh W/ el T0CpPeJHUKOB, YTOOBI peann3oBaTh TabOMIlbI, /0 CTYIIHbIE
TOJIBKO AJis1 uTeHus (read-only). Bce, 4To HaM HY’KHO, — 3TO BbI3bIBaTh OLIMOKY KaXk/ bIii pa3, KOrja
MBI JIOBUM TMOMBITKY 0OHOBUTH Tabiuily. st MeTameToja _ index Mbl MOXXeM HCII0JIb30BaTb CaMy
UCXOHYIO0 Tabuily BMecTOo (YHKUMM, TaK KaK HaM He HY>XHO OTCJeXWBAaTh 3arpoChl; MpoOIe U
3¢ deKTHBHee TlepeHanpaB/sITh Takue 3alpoChl cpa3y K UCXoHOM Tabmumile. O HaKo, 3TO TToTpebyeT
HOBOU MeTarab/uLIbI [/is KaXX/0T0 /10 CTYITHOTO TOJIBKO /IJis UTeHUs 110 CPeJ|HUKa, C 1M0JieM __index,
yKa3bIBAOIIIMM Ha UCXO/[HYIO Tabaully:

function readOnly (t)
local proxy = {}
local mt = { -- co3pgaeT meTaTabnuuy
__index = t,
__newindex = function (t, k, v)
error("attempt to update a read-only table", 2)
end

}
setmetatable(proxy, mt)

return proxy
end

B KauecTBe TprMepa MCIOJb30BaHUS TaKUX TabJMIl MbI MOXKeM CO3[arTh Tab/WIly Ha3BaHUMH
JTHEeW HeJlequ:

days = readOnly{"Sunday", "Monday", "Tuesday", "Wednesday",
"Thursday", "Friday", "Saturday"}

print(days[1]) --> Sunday
days[2] = "Noday"
stdin:1: attempt to update a read-only table

YnpaxueHus

Ynpaxnenue 13.1. Ornpepenvre meTramMeTof _ sub, KOTOPbIKM BO3BpalllaeT pasHULly [BYX
MHOecTB. (MHOXecTBO a — b siBAsieTcsi MHOKeCTBOM BCeX 3J/IeMEHTOB H3 d, KOTOpble He
coziep>karcsi B b.)

Ynpakuenue 13.2. Omipesenure s MHOXKECTB MeTaMeTOZ, _ len Tak, UTOOBI #s BO3Bpalial
YUC/IO 3JIEeMEHTOB B MHOJKECTBE s.

Yopaxunenue 13.3. [lonosiHuTe peanu3alUi0 I0CPeJHUKOB B pasgene 13.4 merameTonoMm
__lipairs.

Ynpakaenue 13.4. [Ipyrum crioco6oM peanu3aiidy TabJIUL, J0CTYIHBIX TOJILKO /ISl UTEeHUS,



SBJIIETCA MCIOJ/Ib30BaHWe (YHKIMM B KaueCcTBe MeTameToAa _ index. OTOT TOAXOJ JeJlaeT
oOpartrieHust K Tabmuie 6osiee 3aTpaTHBIMU, HO CO3[aHWE TaKUX TaO/MI[ 0OXOAUTCS [ ellieBye, TaK
KaK BCe TaO/MIbl, JOCTYIIHbIE TOJBKO /S UTEHHs, MOTYT COBMECTHO WCIOJ/Ib30BaTh OJHY
MeTatabuiy. ITepenuinTe GyHKIMIO readonly C MCII0J/Ib30BaHUEM JlaHHOTO MO XO7 a.



IJTABA 14

Ok pyxeHue

Lua XpaHUT BCe CBOU Tyi00anbHbIe TlepeMeHHble B 00bIYHOM TabJ/uile, Ha3biBaeMol 2100a1bHbIM
okpysceHuem (global environment). (TouHee, Lua XpaHUT CBOU «Tji00a/sbHBIE» TlepeMeHHbIE B
HeCKOJIbKUX OKDY)XeHUsIX, HO Mbl HEKOTOpOe BpeMsi He Oygem oOpaijaTh BHUMaHHe Ha [laHHbIe
CNOXXKHOCTU.) OQHUM U3 TIPEMMYILIEeCTB 3TOW CTPYKTYphbl SIBJSETCS TO, YTO OHA YIpoljaer
BHYTPEHHIOIO peasu3aluio Lua, 1o CKoMbKY HeT HeoOX0/1 MO CTH B CTel[haTbHOU CTPYKTYpe /I aHHbIX
n7ist rio6anbHBIX TepeMeHHBIX. [l pyroe rnpeuMyiinecTBO COCTOUT B TOM, YTO Mbl MOXKeM paboTarhb C
3TOU Tabsuilel Tak e, Kak U C 000l Apyroi. [Ias ynpoiijeHus Takoi paboTsl Lua xpaHUT camo
OKpy’>XeHUe B ryio0anbHOUM mepemMeHHOUW _G. ([a, _G._G paBHO _G.) Hampumep, crenyroiuii Kof
reyaraeT UMeHa BceX I7100aibHbIX TTepeMeHHbIX, OTIpe/] eJIeHHbIX B I7I00aTbHOM OKPYKeHUU:

for n in pairs(_G) do print(n) end

B sT011 rnaBe Mbl YBHUI KM HECKOJIBKO I10JIE3HBIX METOA OB I JIAd pa6OTbI C OKPY’>KE€HHEM.
14.1. 'no6anbHBIEe TepeMeHHbIe ¢ AMHAMHYeCKMMH MMeHaMH

OO6bIYHO A1 oOparreHus K riao0anibHbIM MePeMEHHBIM U YCTAHOBKU MX 3HAUEHMH /10 CTATOUYHO
npucBavBaHusi.  OfHAKO, JOBOJBHO  uYacTO HaM  TpebyeTcs  Kakas-nubo — dopma
MeTarnporpaMMHUPOBAHMS, HAllPUMeEP, KOT[a Mbl XOTHUM pab0TaTh C I/100aIbHOM IepeMeHHOM, ube
UMsI COJeP)KUTCS B JPYrod IepeMeHHOW WM KaKUM-TO 00pa3oM BBIUMC/ISETCS BO BpeMs
BBITIOJTHEHUSA. UTOOBI TOYyYNUTh 3HAaUeHHWe TAaKOW MepeMeHHOH, MHOTHMe IPOrPaMMHMCTHI TbITAIOTCS
MMCaTh HEUTO Io00Hoe:

value = loadstring("return " .. varname)()

"

Ecnmu, ckakeM, varname PaBHO x, TO pe3y/JibTaTOM KOHKaTeHauuu Oyzmer "return x", UTO TIpH
BBITIOJTHEHWW [1aCT HaM >KejlaeMbidi pe3ynbTar. OflHaKO, 3TOT KOJ BK/IHOUaeT B cebsi co3maHue u
KOMITUJISILIUI0 HOBOT'O KyCKa KO/la, UTO SIBJISIETCS 10BOJIbHO 3aTpaTHbIM. Bbl MOXKeTe J0OUTHCS TOTO
e 3@dekTa nOpu NOMOIIM CAeAYIOLIero Kojaa, KOTOpPbIM B [JeciITKu pa3 3(deKTuBHee

nipeJ b/l yillero:

value = _G[varname]

[TocKo/MbKY OKpy)KeHHMe — 3T0 0ObIuHasi TabnuIija, TO Bbl MOJKETe IIPOCTO WHJEKCUPOBAaThb ee
HY>KHBIM K/IFOUOM (MMeHeM ITlepeMeHHOMN ).

[ToxoxuM o00pa3oM MOXXHO TIPUCBOUTH 3HaueHUWe TJ00a/bHOW MepeMeHHOW, uYbe UMs
BBIUMC/ISIETCSl [{UHAMHUUeCKH, eC/TM Halucarh _G[varname] = value. OfiHaKO, OyabTe BHUMATe/IbHBI:
HEKOTOpbIe TIPOTPAMMMCTBI TakK paAyIOTCsA TIO0J00HOM BO3MOXKHOCTH, UTO 3aKaHUMBAIOT
HalucaHueM KoJa BpoJe _G["a"] = _G["varl"], 4YTO HBJSIETCA BCero JIUIIb YCJIOXXHEHHbIM
BapUaHTOM HaluCaHu{ a=varl.

O6o06menveM mpeabIAyied 3a7aud  sBSETCS paspellleHHe HCIO0J/b30BaHUsA TI0JIed B
JUHAMUUYeCKUX MMeHax, TaKuxX Kak "io.read" wiu "a.b.c.d". Eciv Hanuvcars _G["io.read"], TO
OUeBH/IHO, UTO Mbl He TOJYUMUM II0Jie read W3 TAaOMMILI io. HO MBI Mo)KeM HamucaTb (YHKIJHIO
getfield, TaKyr0 UTO getfield ("io.read") BepHeT O’XKUJaeMoOe 3HaueHuHe. ITa (QYHKIUA



TIpeMMYILe CTBEHHO SIBJISIETCSl UKJ/IOM, KOTOPbIM HaUMHAeT C _G Y pa3BUBAETCS I10Jie 3a MOJIeM:

function getfield (f)

local v = _G -- HayuHaeT c Tabnuubl ro6anbHbIX MNEPEMEHHbIX
for w in string.gmatch(f, "[%w_]+") do
v = v[w]
end
return v
end

MgI moslaraemcsi Ha gmatch U3 6UbGMOTEKY string [/ mepe6opa Bcex C0B B f (T/ie «CI0OBO» — 3TO
M0 C/ie[0BaTebHOCThE W3 OAHOr0 wuau 0Oonee OyKBeHHO-IIM(MPOBBIX CUMBOJIOB U 3HAKOB
MO/ UepKrBaHus).

CooTBeTcTByIOIIass (PyHKLUS AJig 33 aHUsl T10Jield HEMHOTO cJio)kHee. [IpucBauBaHue Bpoje
a.b.c.d=v 5KBUBaJIeHTHO C/ie[lyIOIeMy KOy:

local temp = a.b.c
temp.d = v

To ecTh MBI [JO/DKHBI W3BJIeUb T0C/elHee UMs U 3aTeM OTJelbHO ero obpaborars. Crepyroias
byHKIMS setfield pelllaeT JaHHYIO 3a/auy U MIPU 3TOM CO37laeT TIPOMEXKYTOUHbIe Tab/UIIbl B MYTH,
KOT/la OHU He CYII[eCTBYIOT:

function setfield (f, v)

local t = _G -- HayuHaeT c Tabnuubl ro6anbHbIX MNEPEMEHHbIX
for w, d in string.gmatch(f, "([%w_]+)(%.?)") do
if d == "." then -- MM He nocriefHee?
t[w] = t[w] or {} -- co3pgaeT Tabnuuy npu ee OTCYTCTBUMK
t = t[w] -- nony4vaeTt Tabauuy
else -- nocnegHee uwvs
t[w] = v -- Npou3BOoAUT npuceamBaHune
end
end
end

OTOT HOBbIM o00Opasel] 3axBaTbiBaeT UMsl TIOJISi B TEPEMEHHYHO w U CHAeAVIOMIYI0 3a HUM
HeoO0s13aTeIbHYI0 TOUKY B TiepeMeHHY10 d.(IIpumeuanuie: Mel 1o po6HO 06CyUM COTIO CTaBJieHUe C
obpasiom B rnase 21). Eciv 3a iMeHeM He cJieflyeT TOUYKa, TO 3TO IO C/iefiHee UMSl.

[Ipy HaMUUUK BhILLIENPYBE/ eHHbIX (PYHKI[UN C/ie] YoM BbI30B CO3/aeT I700aabHy0 Tabauily
t ¥ Tab/uILly t.x , IO CJie Yero MpUcBauBaerT t.x.y 3HaueHue 10:

setfield("t.x.y", 10)

print(t.x.y) --> 10
print(getfield("t.x.y")) --> 10

14.2. O0bsAB/IeHUA 1V100a/TbHBIX MepPeMeHHbIX

B Lua ryiio6anbHbIM TepeMeHHBIM He HY>KHbI 00bsiB/IeHHs. XOTs 3TO U yA00HO /151 HeOOIbIIINX
nmporpaMM, B OO/BIIMX TIporpaMMax TIpoCTas oOlleyarka MOJXXET TIpUBeCTU K TPYAHO
oOHapy>kKuBaeMbIM oOImMOKaM. OjHaKo, TIPH >KeJIAaHWM Mbl MOXKEM W3MEHHUTL 3TO TOBeJeHHe.
[Tockonbky Lua xXpaHUT cBoM T/i0o0a/ibHBIE IlepeMeHHble B OOBIYHOM Tabiuile, MbI MOXXEM
WCII0/Ib30BaTh MeTaTab/Mibl /s W3MEHEeHHs ero ITIoBeJeHus Ipyu oOpalljeHnH K TI/100anbHbIM
riepeMeHHbIM.

[TepBBIi TIOAXO/, COCTOUT B TPOCTOM OTCJ/Ie)KMBAHUU JIFOOBIX 0Opall[eHui K OTCYTCTBYIOIIUM



K/IF0uaM B r7100aspHOM Tabmmie:

setmetatable(_G, {
__newindex = function (_, n)

error("attempt to write to undeclared variable " .. n, 2)
end,
__index = function (_, n)

error("attempt to read undeclared variable " .. n, 2)
end,

i)

[Tocne BbITIO/HEHUs 3TOT0 Koja arobasi TIOTMbITKA 0OpaTUThCA K HeCyllleCTBYHOIel r1006anbHOM
riepeMeHHO# TIpuBe/leT K BO3HUKHOBEHUIO OIIMOKM:

> print(a)
stdin:1: attempt to read undeclared variable a

Ho kak ke HaM OOBIBIATH I/I0OAa/IbLHBIE HEPEMEHHBIE? O,[[HI/IM N3 BdPHUAHTOB ABJIAETCA
HCIOJIb30BaHKE rawset, KOTOPasd MUHYET MeTaMeTO[, .

function declare (name, initval)
rawset(_G, name, initval or false)
end

(Konctpykius or false ciegut 3a TeM, uTo0bl robanbHasi lepeMeHHasi BCerja roJiyuasna 3HaueHue,
OTJIMYHOE OT nil.)

BapuaHT TOTipollle — pa3peliuTh TPUCBAUBAHUS HOBBIM T7100a/bHBIM TIepeMeHHBIM TOJbKO
BHYTpHY QYHKLIWM, TIPY 9TOM He OTpaHWUMBasi MPMCBauUBaHuUs 3a TIpe/l e/laMu KycKa.

[lns TIpOBEePKHM TOTO, 4YTO TMpHCBauBaHWe TMPOUCXOAUT B TJIABHOM KyCKe, HaM HY>KHO
WCII0/Th30BaTh OTJIa/[0UHYI0 O0UOMOTeKY. Bbi30B debug.getinfo(2, "S") Bo3BpaijaeT Tab/UIly, Uube
rnosje what COOOUIUT O TOM, siBAsieTCs AU (YHKIMs, BbI3BaBIllasg MeTaMeTOJ|, IJIaBHbIM KYCKOM,
o6buHOM dyHKIMel Lua umu pyukiueit C. (Mbl 06cyiuM debug.getinfo 6oJsiee moApoOHO B IJiaBe
24.) TlocpencTBOM 3TOM (PYHKIIMM MBI MO’KEM TlepernucaTb MeTaMeTOJ _ newindex CJie[lVIOILUM
oOpa3oM:

__newindex = function (t, n, v)
local w = debug.getinfo(2, "S").what

if w ~= "main" and w ~= "C" then
error("attempt to write to undeclared variable " .. n, 2)
end
rawset(t, n, v)
end

OTa HOBasi BepCUs TaKKe [10IMyCKaeT TpUCcBanBaHMs 13 Koja C, Tak Kak 0OBIYHO ero aBTOpPHI 3HAIOT,
YTO OHU [ e/aroT.

1715 TIPOBEpPKM CyIIleCTBOBAHUS TE€PeMEeHHOM Mbl He MOXKeM TIPOCTO CPaBHUTH ee C nil,
TI0CKOJIbKY ecnM OHa nil, To obOpaireHre mpuBeser K olinbKe. BMecTo 3TOTo MbI HMCIOJb3yeM
rawget, KOTOpasi u30eraer MeTaMeTO/:

if rawget(_G, var) == nil then
-- 'var' He ob6bsaABneHa

en(lin

IIoka 4TO Hallla cxemMa He A OIIYCKAeT KMCII0J/Ib30BaHHUE r7100a/1bHBIX InepeMeHHbIX CO 3HdYE€HHEM
Dﬂ, IIOCKOJIBKY OHH dBTOMdTHYe€CKH 6y,ZLYT CUUTAThCA HeoOBSAB/IeHHbIMU. HO 3TO He C/I0KHO
HUCIIPpABHUTD. BCE, UTO HAM HY)>XHO, — 3TO BCIIOMOI'dTe/IbHasd Ta6111/1ua, KOTOpad XpPdHHUT HMEHd



00BsIBJIEHHBIX TlepeMeHHbIX. [IpM BBI30Be MeTamMeToZa OH IO 3TOW Tab/vile MpoBepsieT —
00bsIB/IEHA 3Ta TlepeMeHHasi, Win HeT. Ee Ko/l Mo)KeT OBITh ITOX0>K Ha IIPUBE/| eHHbIM B MUCTUHTe 14.1.
Temnepsb Jaxke MpUCBaUBaHUS BPO/le x=nil J0CTAaTOYHO, UTOOBI 00BABUTH I7I00aNMbHYIO TIEPEMEHHYIO.

JIucTunr 14.1. IIpoBepka onvcaHuii 17100a/1bHbIX IepeMeHHBIX

local declaredNames = {}

setmetatable(_G, {
__newindex = function (t, n, v)
if not declaredNames[n] then
local w = debug.getinfo(2, "S").what

if w ~= "main" and w ~= "C" then
error("attempt to write to undeclared variable "..n, 2)
end
declaredNames[n] = true
end
rawset(t, n, v) -- MNPOM3BOAUT HaACTOSAWYKW YCTAHOBKY 3Ha4deHuii

end,

__index = function (_, n)
if not declaredNames[n] then
error("attempt to read undeclared variable "..n, 2)
else
return nil
end
end,

i)

3arparsl Ha 00a pellleHus: KpaiHe MaJibl. [Ipy TTepBOM pellieHUU B HOPMaJbHOM PeKrMe PaboThI
MeTaMeToZ, BooOlije He BbI3biBaeTCs. [Ipy BTOpPOM pellieHur MeTaMeTo/[bl MOTYT ObITh BbI3BaHbI, HO
TOJILKO KOT/la MporpamMMa o0paiijaeTcsi K lepeMeHHOM o 3HaueHueM nil.

B craHpapTHyto nocraBKy Lua BXoAWUT MOAynb strict.lua, KOTOPbIA peau3yeT MPOBEPKY
r7100anbHBIX TIePeMeHHbBIX, M0 CYTH COCTOSIIYI0 W3 TOJBbKO UTO pPacCMOTPEHHOrO HaMHU Koja.
HWcnosib3oBaTh ero npu pa3paboTke Kojja Ha Lua — Xopoiiiasi IpuBbIUKa.

14.3. Herio6a/ibHbIE OKPY)KeHU S

OpHoit u3 npobJsieM OKpYy)KeHHUs SIBISIETCA TO, UTO OHO ryiobanbHOoe. JItoboe ero usmeHeHue
BJ/IMSIET HA BCe YaCTHU Ballled mporpammbl. HampumMep, Korja Bbl yCTaHaB/IMBaeTe MeTarabsuvily AJis
yrpaBJieHus rio0anbHBIM 10 CTYIIOM, BCS Ballla TIporpaMMa /i0J/DkKHa el pyKOBOJ CTBOBarhcs. Eciu
Bbl XOTUTE BOCIOJIb30BaThCsd 6MOIMOTEKOM, KOTOPAasi UCIOJb3yeT Iyo0anbHbie TiepeMeHHbIe 6e3 ux
00BsAB/I€HMS, TO BaM He II0Be3/0.

B Lua rnobanbHble nepeMeHHble He 00si3aHbl ObITH €MCTBUTENbHO r100anbHBIMU. MBI f1axe
MOYKeM CKa3aThb, yTO B Lua HeT rinobasibHbIX TlepeMeHHbIX. [loHauaay 3TO MOJKeT 3BydaTh CTPaHHO,
T10 CKOJIbKY MbI M0JIb30BaUCh I7I00a/bHBIMU MTepeMeHHbIMU Bce 3TO BpeMs. OueBujHO, Lua oueHb
CTapaeTCs CO3[aTh WUIIO3WI0 Hamuuus riaobanbHbBIX NepeMeHHBIX. [JaBaliTe mocMoTpuM, Kak Lua
cosnaet 3Ty Wutto3uio. ([Ipumevanue: OOparuTe BHUMaHUe, YTO 3TOT MeXaHU3M ObIJT OTHOU U3 Tex
yactei Lua, KoTOpble mpeTeprien HauboJbllivie U3MeHeHUs MpU repexojie c Bepcuu 5.1 Ha 5.2.
Cnenytoiijee 006Cy>XJeHHUe OTHOCUTCS TOJBLKO K Lua 5.2 ¥ oueHb Maji0 MPUMEHUMO K TIpeJibi/| yIUM
BEPCUSIM.)

HauHeMm c moHSTHS cBOOOAHBIX MMeH. C80600HOe ums (free name) — 3TO UMs, KOTOpoe He
TIPUBS3aHO K SIBHOMY OOBSIBIEHWIO, TO €CTh He BCTpeuYaeTcsi BHYTPU 00/7acTh BUAUMOCTHU




J0OKanbHOM TlepeMeHHOM (M TlepeMeHHOM 1MK/a for, unu mapamerpa) ¢ aTum uMeHeM. Harpumep,
W varil, U var2 — 3TO CBOOO/[HbIEe UME€HA B C/ie/lVIOIeM KyCKe:

varl = var2 + 3

B oT/Muue OT CKa3aHHOTO paHee, CBOOOJHOe MMSl He OTHOCUTCS K rio0anbHON mepeMeHHOU (110
KpaliHeli Mepe, He TIpsIMbIM o00pa3om). Bmecto 3Toro kommuistop Lua mnepeBoguT stoboe
cBOOOZIHOE UMS var B _ENV.var. [I03TOMy mpe/bi/l ViU KyCOK SKBHUBaJIEHTEH CJie]] yIOIeMy:

_ENV.varl = _ENV.var2 + 3

Ho uTo Takoe 3Ta HOBasi mepeMeHHasi _ENV? OHa He MOXXeT ObITh I7I00anbHOU TepeMeHHOM, Haue
MBI CHOBa BO3BpalllaeMCsi K UCXOZHOM mpobseme. I BHOBb 3TO TpPOAeNKU KoMmmuasitopa. S yxke
oTMeTWI, YTo Lua paccmarpuBaeT KaXAbld KyCOK KaKk aHOHMMHYIO (yHKIut0. Ha camom pesne Lua
KOMIUW/IUPYET Halll UCXO[ HbI KYCOK B CJie]l YIOIIIUM KOJ :

local _ENV = <Kakoe-HUOYOb 3HAueHue>
return function (...)

_ENV.varl = _ENV.var2 + 3
end

To ects Lua komnunupyeT /0601 KyCcOK KOZla C yuacTUeM IMpeJoTipe/e/leHHOTO BepXHero 3HaueHust
C UMeHeM _ENV.

O6BIYHO KOTJla MBI 3arpy)kaeM KycCOK Koja, OQYHKIUA load WHUIMAIU3UPYeT ITO
Tipe/ioTipe/ie/ieHHOe BepxHee 3HAueHHe TI0CpPeJCTBOM TI/I00anbHOTO OKpyXeHUs. [lo3Tomy Hail
WCXO/IHbIY KyCOK CTaHOBUTCSl SKBUBAJIEHTHBIM CJie[] YIOII[eMy:

local _ENV = <2100a1bHOe OKpyJiCceHue>
return function (...)

_ENV.varl = _ENV.var2 + 3
end

Pe3y/ibTaroM BCeX 3TUX TMPUCBAUBAHUN SIBJIIETCS TO, UTO TOJie varl W3 TJI00aTbHOTO OKPY>KeHUs!
I10JIyyaeT 3HaYeHue I10J1d var2 IUIF0C 3.

Ha mepBBIi B3MVIs[, 3TO MOXKET I10Ka3aThCs [1OBOJIBHO 3alyTaHHbIM crocobom paboThl C
ry00anbHBIMU TiepeMeHHbIMU. 1 He Oy/ly yTBepXK/aTh, UTO 3TO TPOCTeuuii crnocob, HO OH Aaet
rubKo CTh, KOTOPYIO TPY/HO IMOJIYUYUTh € O0Jiee Mpo CTo# peanu3arjyeil.

[lpexxpe uemM MbI TIPOJO/DKUM, JaBaiiTe KpaTko cdopmynupyeM 00paboTky rnobanbHbIX
repeMeHHbIX B Lua 5.2:

¢ Lua koMnumupyeT 060 KyCOK BHYTPU 006/1aCTU BUJ MO CTU BEPXHET0 3HaueHHUsI C UMeHeM
_ENV.

e KomMmunsTop mepeBoAiuT /t000e CBOOOZHOE UM var B _ENV. var.

o OyHKIUA load (WK loadfile) MHUIIMAIM3UPYET TIePBOe BepxHee 3HaUeHUe KyCKa Mpu MoMOIIU
r7100a7TbHOTO OKPYXKeHUsI.

B KoHIJe KOHI[OB, BCe He TaK YK U CJIOXKHO.

HeKoTOpbIX 3TO CMYIIAeT, M0 CKOIbKY OHH IbITAlOTCS BBISIBUTH 0COObIe MeXaHWU3MBbI, JieXKall[1e B
0CHOBe 3TuX IpaBwI. Ho HUKaKHUX 0COOBIX MeXaHHW3MOB HeT. B uacTHOCTH, 3a TiepBbie 7iBa TIpaBU/Ia
MOJHOCThIO OTBeuaeT KOMIOWIATOP. 3a HWCKIIOYEeHWeM TOro, uTO _ENV TIpejomnpejeseHa
KOMITU/ISTOPOM, OHa SB/SIeTCS OOBIYHOW TepeMeHHOW. BHe KOMMUISAIMU y _ENV HET HHKAKOTO
ocoboro Ha3HaueHnus B Lua. (IIpumeuanue: Eciim ObITh UeCTHBIMU [0 KOHIIA, TO Lua UCIO/Ib3yeT 3TO



UMs 17151 cooOIieHni 06 ommmbKax, uToObI B OK/IaAe 00 omubKe C yyacTueM TepeMeHHON _ENV.x
yKa3blBaTh €€ KaK global x.) TOUHO Tak >Xe Ie€peBOJ M3 var B _ENV.var — 3TO IpoCTas
CHMHTaKCHUUeCKast 3aMeHa 0e3 CKpPhITOTO CMbIC/a. B yacTHOCTH, TOC/Ie 3TOTO TepeBofa _ENV Oymer
OTHOCUTBLCA /000K TIepeMeHHOM _ENV, KOTOpas BHJHAa Ha 3TOM 3JTale Ko/Aa, HCXO[s W3
CTaH/[apPTHBIX MTPaBUJI BUJ MO CTH.

14.4. Ucnosib30Banue ENV

B 3TOM paszesnie Mbl yBU/[UM HEKOTOPbIe CTOCOObI /1J1si 0 CBOEHUSs TOU TMOKO CTH, KOTOPYIO JlaeT
HaM _ENV. MimeliTe B BUAY, UTO OO/BITMHCTBO MPUMEPOB U3 [JaHHOTO pa3/iesia /10/DKHO BbITIOHSATHCS
OT/e/lbHbIM KyCKOM. IIpM MOCTpPOYHOM BBOJe KOJA B WHTEPAKTUBHOM DeXUMe Kakjas CTpOKa
CTAHOBUTCS OT[le/lbHBIM KYCKOM M TakuM o00pa3oM IMoJiyuaeT CBOIO TlepeMeHHYH _ENv. [lnst
BBITIOJTHEHHUsI ()parMeHTa KO/la Kak OT/lebHOT0 KyCKa BaM HY)KHO /MO0 3amyCTUTh ero u3 (Qaiina,
b0 B UHTEPAKTUBHOM PeXKUMe MoMeCTUTh BHYTPb rnapsl do—end.

[TockoMBKY _ENV — 3TO 0OBbIUHAsi TlepeMeHHasi, Mbl MO>KeM 00pailjaTbcsi K Hell U MpUCBauBarh
3HaueHUs Kak u Joboit apyroit nepemeHHoM. [lpucBanBaHue _ENvV=nil CBejleT Ha HeT Jit06o
TIPSIMO# 10 CTYII K 17100a/bHBIM epeMeHHbIM B O CTaBIIIeMCst 4aCTU KycKa. OTO MOJKeT TIPUT O UThCs
[.71s1 KOHTPOJIs1 HaJ, TeM, KaKve repeMeHHbIe UCI0JIb3yeT Balll KO/ :

local print, sin = print, math.sin

_ENV = nil

print(13) --> 13
print(sin(13)) --> 0.42016703682664
print(math.cos(13)) -- ownbKa!

JTto6oe nprcBavuBaHue CBOOOJHOMY UMEHU BbI30BET aHA/IOTUUYHYIO OIIUOKY.
MbI MO>KeM HamucaTh _ENV SIBHbIM 00pa3oM, uTo0Obl MUHOBATh JIOKa/IbHOE 00bsB/IeHUE:

a = 13 -- rnob6ancHas

local a = 12

print(a) --> 12 (nokanbHas)
print(_ENV.a) --> 13 (rnobanbHasn)

KoHeuHo, r1/aBHOW 00/7aCTbi0 TIPUMEHEHUs] _ENV  SIBJIIeTCS  U3MeHeHHe OKpY’KeHus,
UCI0/b3yeMoT0 ¢parMeHTOM Kofia. Kak TOJ/IbKO Bbl U3MEHUTe Ballle OKpYKeHue, Bce o0pailjeHus K
r/100anbHBIM TIepeMeHHbIM Oy yT M0/1b30BaThCsi HOBOU Tabmiei:

-- N3MeHSIeT TeKylee OKpYyWeHMe Ha HOBY NyCcTyw Tabnauuy
_ENV = {}
a=1 -- co3gaeT none B _ENV
print(a)
--> stdin:4: attempt to call global 'print' (a nil value)

Ecnu HoBOe OKpYyXeHHe I1yCTO, TO Bbl TepsdeTe 4O0CTYII KO BCeM BalllUM r7100aIbHBIM InepeMeHHbIM,
BK/JIIQUad print. HOBTOMY CIiepBa Bbl [AOJDKHBI 3dllIOJIHUTB €I'0 KaKI/IMI/I—HI/I6y,[[b I10JIe3HBIMH
3HAY€HUAMMH, HAIIDUMEDP CTaPbIM OKPY>XXE€HHUEM!:

a = 15 -- co3gaeT rnobasnbHylo NepeMeHHYy
_ENV = {g = _G} -- N3MEHSIeT TeKyllee OKpYyXeHue
a=1 -- co3gaeT none B _ENV
g.print(a) --> 1

g.print(g.a) --> 15

Tenepb, Koraa Bel 0OpailjaeTech K «rao0anbHON» g, BbI TIOJIy4aeTe CTapoe OKPY)XeHHe, B KOTOPOM



Bbl HalileTe (QYHKIIUIO print.
MbI MO>KeM mepenucarb npej bij YU IpUMep, UCI0JIb3ysi UMSI _G BMECTO g:

a = 15 -- co3gaeT rnobasnbHylo NepeMeHHYyw
_ENV = { G = _G} -- N3MEHSIeT TeKyllee OKpyXeHue
a=1 -- co3gaeT none B _ENV
_G.print(a) --> 1
_G.print(_G.a) --> 15
,Z[]'IH Lua _G — Takoe xe nMs, KdK U1 BCeé OCTaJ/IbHBbIE. Ero ocoOsbIii CTaTryC IIpOABJ/IAETCA TOJIBKO

Torja, korga Lua co3gaeT ucxofHyl [/100anbHyt0 TaOJ/uLy WM TpuUcBavMBaeT 3Ty Tabiuiy
rnobanbHOM nepeMeHHOM _G. s Lua He BaKHO TeKylljee 3HaueHUe 3TOM nepemeHHO#. Ho 06b1yHO
TIPUHSTO UCIO0J/Ib30BaTh OIHO U TO >Ke MMs BCSIKUM pa3, KOT/la Y Hac eCTh CChIJIKA Ha riaobanbHoe
OKpY’KeHHUe, KaK B TieperucaHHOM TpuMepe.

[ pyroii crioco6 3amo/IHUTH Ballle HOBOe OKPY)KeHle — MPUMeHUTh Hac/ie/ioBaHue:

a=1

local newgt = {} -- co34aeT HOBOE OKpyXeHue
setmetatable(newgt, {__index = _G})

_ENV = newgt -- ycTaHaBnMBaeT ero
print(a) --> 1

B 3TOM Kojje HOBOe OKpY)KeHue HacjelyeT W3 CTAporo u print, U a. HecmoTpsi Ha 3TO0, Mmoboe
TpUCBavBaHue TIOCTyMaeT B HOBYH Tabsuily. Termepb u3MeHeHue TiepeMeHHOU B riob6asbHOM
OKPY’>KeHHUH T10 OIIMOKe He 0MacHO, XOTSI BbI TIO-TIPE’KHEMY MOYKeTe U3MEeHSTh UX uepe3 _G:

- - npogonxaeMm npeabiaywuin Kop

a = 10

print(a) --> 10
print(_G.a) --> 1
_G.a = 20
print(_G.a) --> 20

[ToCcKOMBKY _ENV SIBJISIETCS OOBIYHOUW IepeMeHHOW, OHa TMOAUUHSIeTCS OOLIYHBIM TIpaBUJIaM
BUMMO CTU. B yacTHOCTH, QyHKLMM, OTIpe/ie/ieHHbie BHYTPU KyCKa, obOpaljatoTcss K _ENV TaK JKe,
KaK ¥ K /1000 /1 pyroii BHellIHel repeMeHHOM:

_ENV = {_G = _G}
local function foo ()

_G.print(a) -- cKomnunupoBaHo KaK '_ENV._G.print(_ENV.a)'
end
a = 10 -- _ENV.a
foo() --> 10
_ENV = {_ G = _G, a = 20}
foo() --> 20

Ecu MbI omipe/ieliM HOBYIO JIOKaJbHY0 TIepeMeHHYI0 C UMeHeM _ENV, TO CChIJIKA Ha CBOOO/IHbIe
uMeHa Oy/1yT TIpUBSI3aHbI K HEMl:

a =2
do
local _ENV = {print = print, a = 14}
print(a) --> 14
end
print(a) --> 2 (BO3BpalleHne K u3HadanbHol _ENV)

[To3TOMY HeCJI0)KHO IO CTPOUTH (QYHKIIMIO C 3aKPBITHIM OKPY>KEHUEM:

function factory (_ENV)



return function ()

return a -- "rnobanbHaa" a
end
end
f1 = factory{a = 6}
f2 = factory{a = 7}
print(f1()) --> 6
print(f2()) --> 7

@dyHKIMS factory CO3/aeT MPOCThie 3aMbIKaHUsI, KOTOPbie BO3BpAIllal0T 3HaueHue U3 UX I7100ambHbIX
a. Ilpy co3maHHOM 3aMblKaHUUW BUJUMas TepeMeHHasi _ENV $IBJleTCs IlapaMeTpoM _ENV U3
OoXBaTbiBarolllell ero QyHKUUU factory; MO3TOMY 3aMblKaHUME WCHOJb3yeT 35Ty BHEIIHIOIO
repeMeHHYH0 (B KaueCTBe BepXHero 3HaueHwusi) /17151 10 CTyIa K CBOUM CBOOO HbIM UMeHaM.

HMcnosib3ys 0ObIUHBIE TIpaBU/Ia BUJUMOCTU, MBI MOXKeM paboTaTh C OKPY)XeHUSIMU Pa3TUYHbIMU
cniocobamu. Haripumep, y Hac MOKeT OBbITb HECKOJbKO (PYHKIMI C 0OIIUM [T HUX OKPY>KeHUeM
UM QPYHKIUS, KOTOpasi U3MeHsieT OKpYy>KeHue, 0011jee ¢ pyruMu PyHKIUSIMHU.

14.5. ENV u load

Kak s paHee YIIOMHHAJI, load OOBIUHO WHUINA/IM3UPYyeT BepXHee 3HaUueHue _ENV K13 3arpy>KeHHOT' 0
KyCKa I10 Cpe/iCTBOM TJI00a/bHOTO OKpy>KeHHs1. O HAKO, Y load eCTh HeoOs3aTe/IbHbIN UeTBepPThIU
rapaMeTp, KOTOPbIM 3ajaeT 3HaueHue A/ _ENV. (Y GyHKIUU loadfile eCTh aHa/JIOTUYHBIN
rapameTp.)

B kKauecTBe 1epBOro nprMepa [ 0MyCTUM, UTO y HaC eCTh TUITMUHbBIN KOH(PUTypaLlMOHHBIN (aii,
OHPEAEHH}OH_[I/II‘;I pa3IM4YHbI€ KOHCTAHTHI U (bYHK]_II/II/I, HCII0JIb3yeMbI€e HpOFpaMMOﬁ; 3TO MOXeT OBITh
4UTO-TO BpOAe:

-- ¢ann 'config.lua'

width = 200
height = 300

Ms1 MOyKeM 3arpy3dTh ero Ipu IOMOLIM CJIef] yIOIero Koz a:

{}

nv =
loadfile("config.lua", "t", env)

)

- —h @

Bech koj; 13 KoHbUrypauuoHHoro datina OyzeT BbINOJJHEH B MyCTOM OKDPY>KeHUU env. BakHee To,
YTO BCe ero Ompeje/ieHus TMepelyT UMEeHHO B 3TO OKpy)XeHue. OTOT KOH(UTypaLMOHHbIN (haiil
HUKOMM 00pa30oM He MO>KeT TMOB/UATH Ha uTo-ubo elrle, Aaxke mo omnbke. [lake BpesOHO CHbIN
KO/l He CMOXXeT MNPUYMHUTh MHOTO BpeAa. Bce, uTo OH MOXXeT, — BBINOJHUTH DoS-araky
(TpUBOAAIIYIO K OTKa3y OT 00C/IyKMBaHUs1), TPATs MPO1[eCCOPHOEe BpeMs U TTaMSTh.

MHorga BaM MO>XXeT MOHaZ00UThCS BBIMIOJIHUTh KYCOK HEeCKOJbKO pa3, KaXKAbld pa3 C apyrou
Tabsuiell okpyxeHusi. B 3ToM ciyuae [10TIOJTHUTE/bHBIN apryMeHT [/s1 load Gecrosie3eH. Bmecto
3TOTO Yy HacC eCTh /iBa [ pPyrux BapyaHTa.

[lepBBIii BapuaHT — 3TO WCIO/b30BaTb (YHKIUIO debug.setupvalue U3 OTJ/aJ0uHOM
oubmoteku. Kak cnepyer U3 uMeHH, setupvalue TI03BOJIIeT HaM W3MeHUTh J0Ooe BepxHee
3HaueHue 3aJaHHOU QPyHKUMU. Cresyrouyii parMeHT WO CTPUPYET ero UCMOoJ/Ib30BaHue:

f = loadfile(filename)

env = {3



debug.setupvalue(f, 1, env)

[TepBbIii aprymMeHT TpU BbI30Be setupvalue — 3TO (PYHKI[Us, BTOPOM — UH/€KC BEPXHEro 3HaueHus,
a TpPeTUl — HOBOE 3HAaueHWe /i1 BepxHero 3HaueHus. [Ipy TUNMYHOM NPUMEHEHUM BTOPOU
apryMeHT BCerjja paBeH eJuHULe: KOorja (PYHKLUS sIB/SIETCS pe3y/JbTaTOM load WM loadfile, Lua
C/IeJUT 3a TeM, YTOOBI y Hee ObLIO UL OJHO BepXHee 3HaueHue, paBHOe _ENV.

He6o0/IbIIMM MUHYCOM [[aHHOTO DellleHUs SIBJISeTCS 3aBUCUMOCTh OT OTJ/a/ilo4HON OUOIMOTeKwu.
OTta 6ubMMoTeka HapylllaeT HEKOTOpble CTaH/apTHbIe COTJallleHusi 0 TporpamMmax. Hampumep,
debug.setupvalue HapylllaeT MpaBuia BUAUMO CTU Lua, KOTOpbIe cjiesT 3a TeM, UTOOBI K TIOKabHOM
repeMeHHOM Heb3s1 6110 00PaTUTHCS BHE ee JieKCuueCKoU 00/1acTu BUJUMO CTH.

Opyroii criocob BBIMOJHEHUS KyCKa C Pa3IdYHbBIMU OKDY>KEHUSIMU COCTOUT B HeOOJIbIIOM
M3MeHeHUU KyCKa TIpu ero 3arpys3ke. [IpescraBbTe, UTO Mbl 100aB/sieM C/ie/lVIOIIYI0 CTPOKY TIPSIMO
B Hauaso 3arpy’>kaeMoro Kycka:

_ENV = ...;

BcriomuuMm 13 paszgena 8.1, uto Lua Kommuivpyet mo6o#i Kycok B BUle BapvaAuuecKoi (hyHKIIMH.
[losTOMy 3Ta [AOTOJIHUTE/NbHAsE CTPOKa TPUCBOUT TePEMEHHOW _ENV TIepBbId aprymMeHT KYCKa,
yCTaHaB/IMBasi ero Kak OKpykeHue. [locse 3arpy3ku 3TOTr0 KyCKa Mbl BbI3bIBaeM MOJIyYEeHHYIO
dbyHKIMIO, TIepe/jaBasi Hy>)KHOe HaM OKpYy)KeHUe Kak TepBbili aprymeHT. Criefl yioluii parMeHT Ko/ a
W/ITFOCTPUPYeT 3TY W/ler0 MpU MOMOIITY PYHKLMU loadwithprefix W3 yrpakHeHus 8.1:

f = loadwithprefix("local _ENV = ...;", io.lines(filename, "*L"))
env = {}
f(env)

YnpaxueHus

Ynpaxxuenue 14.1. ®yHkiusa getfield, KOTOPYIO Mbl OTpeJeIW/IA B Hauaje 3TOH IJIaBBhl,
C/IMIIKOM HEIpPUXOT/IMBA, TaK KaK OHA JOIyCKAeT «IOJis» BPOZEe math?sin WM string!!!gsub.
[TepenuiiiuTe ee Tak, UTOOBI OHAa MPUHHUMAJAa B KaueCTBe a3/ eUTesss UMEeH TOJIbKO OffMHOUHYIO
TOUKY. (/1151 TOT0 yIpa)KHEeHUs BaM MO>KeT TOHa/ 00U ThCst HHGOpMaI[ys 13 r1aBbl 21.)

Ynpaxuenue 14.2. OObACHUTE B [|€Ta/IsIX, UYTO TTPOUCXOUT B CJie/lyIOIed IIporpaMMe U KaKuM
Oy eT ee BLIBO/,.

local foo
do
local _ENV = _ENV
function foo () print(X) end
end
X =13
_ENV = nil
foo()
X =0

Ynpaxnenue 14.3. OObsicHUTE B [leTassiX, YTO TIPOUCXOUT B CJe/lyiolllei TporpaMMe U KaKum
Oy eT ee BLIBO/,.

local print = print

function foo (_ENV, a)

print(a + b)
end

foo({b = 14}, 12)



foo({b = 10}, 1)



IJTABA 15

Mopay/u 1 nmakeTbl

O6biuHO Lua He o6s3pIBaeT K KakMM-/1Mb0 cornameHusM. Bmecto 3toro Lua mpezocrasiser
MeXaHU3Mbl, KOTOPbIe 10CTarouHo 3¢hdeKTUBHBI /s TPy pa3paboTuMKOB, UTOOBI pean30BaTh
HauboJsiee ToAXOAsIIMe /i1 HUX cornaiieHus. OZHaKO, 3TOT TOA X0/ He TOAUTCS /sl MOJ y/ei.
OpHa W3 OCHOBHBIX Iieiel MOJyIbHOM CHUCTeMbl COCTOMT B TOM, YTOOBI IMO3BOJIUTH Pa3sHbIM
IpyIlliaM COBMECTHO HCII0/Ib30BaTh KoA. OTCyTCTBHE OOIUX COr/allleHuid MelllaeT TaKoMY
VICII0/1b30BaHUIO.

HauuvHas c Bepcuu 5.1, Lua onpegenun HaGop coryamieHuid /s MoAyael U TakeToB (TlakeT
AB/IsIeTCsI HAOopoM Moz y/eit). ITU corJiallleHus1 He TPeOyIOT OT s3bIKa HUKAKHUX J1OTIOTHUTe/IbHBIX
Cpe/iCTB; MPOrPaMMHCThI MOTYT peaar30BaTh WX IPH MOMOIIM TOTO, UTO MbI YKe BU/IeJH: TabJIuil,
byHKIMHA, MeTrarabsuil] U OKpy>XeHWM. IIporpaMMHMCTBI MOTYT WCIO/b30BaTh i00ObIe Apyrue
cornauienus. PasymeeTtcsi, abTepHaTMBHbIE peajn3al[di MOTYT MPUBECTU K TOMY, UTO MPOTPaMMbl
He CMOTYT HCII0/Ib30BaTh Uy)KHe MOJY/IH, a MOJAYIH He CMOTYT OBbITh WCHOJ/b30BaHbl UY>KUMU
NporpaMMaMH.

C TOYKM 3peHus 110/1b30BareJisi, MOJY/1b — 3TO HEeKOTOPhIH KoJ, (Ha Lua unu C), KOTOPbIA MOXKET
OBITH 3arpy’keH I10 CPe/ICTBOM require U KOTOPBIN CO3aeT U BO3BpaiiaeT Tabwuily. Bce, uTo Mo yib
9KCIOPTHUPYeT, Oyab TO (MYHKIMHA WM TaOMMILI, OH OTIpefiesisieT BHYTPU 3TOM TaOMMIbI, KOTOpasi
BBICTYyTIaeT B KaueCTBe MPO CTPAaHCTBA UMEH.

Hanpumep, Bce craHjapTHble OuUO/MOTEKH — 3TO MOAYIA. Bbl MO’)KeTe WUCIIOJIb30BaTh
MaTeMaTruuecKyr 6Ub6/IMOTeKy ciie/ yIoIuM 00pa3oM:

local m = require "math"
print(m.sin(3.14))

OpHako, aBTOHOMHBIN WHTEpPHpPeTarop 3apaHee 3arpykaeT BCe CTaHAApPTHbIe OMOMMOTEKU TIpH
TIOMOII[Y KO/1a, 9KBUBA/IEHTHOTO CJie[] yIOIeMy:

math = require "math"
string = require "string"

OTa npe/iBapUTe/ibHas 3arpy3Ka Io3B0JIsseT HaM 3alliChIBaTh math.sin IPUBBIUHBIM 00pa3oM.

OueBUIHOE MPEUMYIECTBO OT MCIO/b30BaHUS TabOauL| A/ peanu3aliuyd MOJ /el COCTOUT B
TOM, UYTO MbI MO>KeM paboTark C MO/ y/IsIMHU KakK C JIF0ObLIMU 1PYTUMU Tab/HI[aMH, U TIPUMEHSTH BCHO
cuny Lua gis co3maHust 1OMOHUTe/IbHBIX CpeZiCcTB. B OOJILIIMHCTBE S3bIKOB MO/ YN He SIBJISIOTCS
3HAUeHUsMM TepBOT0 Kiacca (TO eCTb He MOTYT XPaHUTbCS B TepeMeHHbBIX, IepefiaBaThCs Kak
apryMeHTbl (YHKIUSIM U T. I1.), TIO9TOMY TaKWM Si3bIKaM HY)KHBI Crel[dajbHble MeXaHW3MbI [1Jis
Ka)K/I0TO /10TIOJTHUTENBHOTO CPe/iCTBa, KOTOPOe OHU XOTST TPeAJIOXKUTb Ay moayseid. B Lua Bbl
ToJiyyaeTe /10TI0JTHUTe/IbHbIe CpeficTBa OecCriaTHO.

Hampumep, /s I0/1b30BaTeJisi CyIleCTBYeT HeCKOJbKO CIoCO00B BbI3BaTh (YYHKLIUIO U3 MOJ YIS
OOGBIUHBIM CTI0 COOOM SIBJISIETCS CJIe/| VIO IIHHA:

local mod = require "mod"
mod . foo()

ITo/nb30Baresib MOXXeT 3a4dTb [4Jid MOJ yJ/Isd M000e T0Ka/JIbHOe UMS:



local m = require "mod"
m.foo()

Taxk>ke MO>KHO MMpeaoCTaBUTL da/IbTEPHATUBHBIEC UM€E€HA OJIA OT [ e/IbHbIX CI)YHK]_]"I/Iﬁ

local m
local f

()

require "mod"
mod . foo

OTu cpefcTBa yAo00HBI TeMm, UYTO OHU He TpeOyIOT creluajbHOW MOAAepXKU OT si3bika. OHU
WCII0JIb3YIOT TOJILKO TO, UTO y>Ke MpejiaraeT si3blK.

Pacmipo cTpaHeHHas »kajoba Ha require COCTOUT B TOM, UTO 3Ta (PyHKIIUSI He MOJKeT Tiepe/aBaTh
apryMeHThI 3arpyKaeMoMy Mo/ y/to. Harpumep, y MaTeMaTriueCcKOT0 MO/ y/si MOTJIa ObI ObITH OMLIMS
N7isi BbIOOpa MeX/1y TpajiycaMy U pajiiaHaMu:

-- bad code
local math = require("math", "degree")
HpO6JI€Ma B TOM, UTO OAHA M3 OCHOBHBLIX 34/ a4 require — usderarn MHOl"OKp&THOfI 3dI'DY3KHU

Moz y/si. Kak TOIbKO MO/ y/b 3aTpy»KeH, OH MOKeT ObITh MHOTOKpaTHO MCIO0/Ib30BaH /0001 4acThio
TIpOorpaMMbl, KOTOPOY OH CHOBa noTpebyetcs. Eciv 661 ofuH U TOT ke MOA YL Obl 3aTpeboBaH C
pa3HbIMU [TapaMeTpaMu, ITO TPUBEIO0 ObI K KOHDIUKTY:

-- NA0XO0W Kof
local math = require("math", "degree")

-- rge-To ewe B TOl Xe nporpamve
local math = require("math", "radians")

B cdl1ydde, KOT'ld BbI I,Z[EI‘/JICTBI/ITEJ'IBHO XO0TUTeE, YTOOBI Yy Ballero Moza ysid ObLIU I[IapaMeTp&l, Jy4llle
CO34dTb ABHYIO dJYHK]_[I/I}O 4JId UX 3a[ dHHA, HAIIpUMeED TakK:

local mod = require'"mod"
mod.init (0, 0)

Ecmm HMHHULWAIU3UPYIOIlas (1)}7HKLII/IH BO3BpdlllaeT CaM MOAVY/Ib, TO Mbl MOJXEM HAIIMCATb KOJ BpoO/e
cJief1yrolLiero:

local mod = require"mod".init (0, 0)
NIpyroii BapuaHT — CJjefaTh TakK, UTOObI MOJ y/Ib BO3Bpallja/l CBOI0 (YHKIUIO /11 MHUI[MATH3al[UH,
Y UL 3Ta (GyHKLWS BO3Bpalllaia Obl Tabauiy Mog, yiis:

local mod = require"mod" (0, 0)

B ntobom ciyuyae TIOMHUTE, UYTO CaM MO/y/db 3arpy’kaeTcsi BCero OJMH pa3; pa3pellieHue
KOHGMIMKTHBIX UHULIMAU3allUM 0 CTaeTCsl Ha ero yCMOTpeHue.

15.1. PyHknua require

@DYHKLUS require MbITAeTCS CBECTU K MUHUMYMY CBOU TIPEZOJIOXKEHUSI O TOM, UTO SIBJISIETCS
Moz yneM. 17 require MOZ Y/Ib — 3TO BCETO JIMIIb KaKOW-TO KO/, KOTOPBIM OIpej ensieT HEKOTOpble
3HaueHUs: (Hampumep, GYHKUMM uAU Tabauiel, cogepxkamiye GyHKIUM). OOBIYHO S3TOT KO[
BO3BpalljaeT TabJMIly, COCTOSIIYO U3 QyHKIUN 3ToT0 MOA Y. O HAKO, MO CKOJIBKY 3TO [leaeTcs
KOJJOM CamMOT0 MOJY/s, a He require, HEKOTOPble MO/ yIM MOTYT BbIOpaTh BO3BpalllaThb [ pyrue



3HAUeHUs WU JlaKe UMeTh 11060ouHbIe 3G heKTHI.

I nst 3arpy3Ku MOJ1yJisi Mbl TIPOCTO BbI3bIBaeM require "umsi_mooyas". IlepBbIM Il1IaroM require
SIBJISIET CsI TIPOBEpKa 110 Tab/mije package.loaded, He OBII /iU 3arpy>keH [ aHHBIM MO/ yib paHee. Eciu
[1a, require BO3BpalllaeT ero COOTBETCTBYHOIIee 3HaueHue. [103ToMy, Kak TOJIbKO MO/ Y/b 3arpy’KeH,
JpyTrye BbI30BHI, /1JI1 KOTOPLIX OH TpebyeTcs, MPOCTO BEPHYT TO >Ke 3HaueHWe 0e3 IMOBTOPOHOTO
BBITTO/THEHUST KaKOT0-TM00 Koz a.

Ecnu Moz ynb ellle He 3arpy’keH, TO require uireT daiin Lua c umeHeM Mo y/is. Ecivi oH HaxoAuT
3TOT ¢ailsl, TO 3arpykaeT ero Ipyd MOMOIIM loadfile. Pe3ysbTaToM 3TOro siBjseTcss GyHKI[US,
KOTOPYH MbI HasbiBaeM 3aepy3uukom (loader). (3arpysumk — 5T0 (yHKLMS, KOTOpasi IIpU BbI30Be
3arpy’kaeT Mo/ y/b.)

Ecnu require He MoyKeT HauTu aii Lua c umeHeM Moz y/isi, TO oHa uileT 6ubanoreky C c 3TuM
uMeHeM Moayas. Eciu oHa HaxoguT Oubmmoteky C, TO OHa 3arpy)kaeT ee I10CpeJCTBOM
package.loadlib (KoTopylo MbI o0Ocymwiu B pasgene 83) u wuier QGyHKIUIO C HMEHEM
luaopen_ums_mooyas (Ilpumeuanue: B pa3zgene 27.3 mMbl 06cynum, Kak nucarb 6ubmoteku C). B
9TOM CJlydyae 3arpy3udK sIB/JSIeTCS pe3ylbTaroM loadlib, TO eCTh (yHKI[MeW luaopen_UMS_MOOY/A,
ripe/CTaB/JIeHHOU B KauecTBe GyHKIUM Lua.

HeszaBucuMO OT TOTO, rie ObII HaliJeH Mo/ yab, — B ¢aiie Lua ummu B 6ubmorteke C, y require
Ternepb €CTh JJs1 Hero 3arpy3uuk. [I7si OKOH4Yare/bHOW 3arpy3kd MOJY/S require BbI3bIBAeT
3aTPy34uMK C IByMsl apryMeHTaMH: UMeHeM MO y/Isi U UMeHeM (aiisa, U3 KOTOPOTO OBbIJI B3ST 3TOT
3arpy3uuK. (BobIIMHCTBO MOAYy/AeHM NPOCTO WIrHOPUPYKOT 3TH aprymeHThl.) Ecid 3arpy3uuk
BO3BpalljaeT Kakoe-TMOO 3HaueHHWe, require BO3BpalljlaeT 3TO 3HAUeHWe W XpaHUT B TabJuile
package.loaded, YTOOBI BCerja BO3BpalljaTh O/lMHAKOBbIe 3HaUeHMS TIPU Oy/1 YIITUX BBI30BaX 3TOTO XKe
Mo yiist. Eciiy 3arpy3uMk He Bo3BpalljaeT HUKaKHe 3HaueHus], require BeleT ce0s Tak, Kak ecyd Obl
MOZ y/ib BepHYyJI true. be3 3TOro yrouHeHus, 110 /e[l yIOIIe BbI30BbI require CHOBa ObI BBITIOJ/IHSIIN
3TOT MO/ yJIb.

YroObl 3aCTaBUTh require 3arpy3uTb OJWH W TOT K€ MO/ Yy/b JIBaAbl, Mbl IIPOCTO CTHUpPaeM
3arurchb O HEM U3 package.loaded:

package.loaded. <uMsl_MOOy19> = nil

B cnepyronuii pa3, Korga TMOHaZoOUTCS 3TOT MOAY/b, require IMPOJ[eaeT BCK HeOOXO[HUMYIO
paboTy erie pas.

HEPEHMEHO BaHHE MO YJ/iA

O6BIYHO MBI HKCIIOJIb3yeM MOAYIW C WX W3HayaJbHbIMU WMeHaMHu, HO WHOT/A Mbl [[OJ/DKHbI
repeuMeHOBaTh MOAY/Ib, UTOOBI u30exaTb KOHGMIMKTa MMeH. TUNMWUYHOW CcUTyaluel SBseTCs
3arpy3ka pasHbIX BepCUM O HOTO U TOTO >Ke MOJ yJisi, Hanpumep [Jis TeCTUpPOBaHus. Y moayned Lua
HeT BHYTpDeHHel TIDUBS3KM K UWMeHaM, T[03TOMYy OOBIUHO [I0CTaroyHO TleperuMeHOBaTh
COOTBETCTBYHOLIUM (aiin c pacmiupeHueM .lua. OJgHakKo, Mbl He MOJXXeM OTpeJaKTUPOBaTh
OuHapHyo OUO/IMOTEKY [/ KOPPEKTUPOBKU MMeHU ee (YHKI[UU luaopen_*. UTOOBI MO/ /1epKUBaTh
nofio0HbIe TIepeMMeHOBaHUS ¥ require eCTh HeOOJIbIlIass XUTPOCTh: €C/IA UMSI MOJ /il COJl ePXKUT
neduc, To require orbpackiBaeT 3TOT Aeduc U BCe, UTO CTOUT Tepesi HUM, KOT/la CO3faeT UMS
byHKLIMU luaopen_*. Hampumep, ec/ii MOJ y/lb Ha3blBaeTCs a-b, TO require OXKWJaeT, UYTO (YyHKLUS
NSl er0 OTKPBITHs OyJeT Ha3biBaTbCs luaopen_b, a He luaopen_a-b (UTO To-mr060MYy He SIBsieTCs
J,0TyCTUMBIM UMeHeM B si3bike C). [Io3ToOMy ec/iM HaM HY>XHO UCIO0J/1b30BaTh JBa MOJ Y/l C UMEHEM
mod, TO Mbl MO>KEM MIePEMMEHOBaTh OJlMH U3 HUX B v1-mod, Harpumep. Korja Mbl BbI30BeM ml=require



"vi-mod", GYHKIMS require HaWJeT repeMMeHOBaHHbIM (haill vi-mod ¥ BHYTPU 3TOro aiisia HaleT
GYHKILMIO C U3Haua/IbHbIM UMeHeM luaopen_mod.

ITouck nyTH

[lpyu mnoucke daiina Lua require HCHOb3yeT TyTb, KOTOPbIM HECKOJbKO OTJ/MYAETCS OT
TUMWYHBIX TyTel. TUNUYHBIA MyTh — 5TO COMCOK [AUPEKTOPUM, B KOTOPBIX HY)KHO UCKaTh
3afaHHbin (aiin. OgHako, B ANSI C (abcTrpakTHas niiardopma, Ha KOTOpOU BbITIOMHSIeTCs Lua) Het
MOHATHUSA JupeKTopun. [I03TOMy MyTh, UCIOJIb3yeMbIH require, — 3TO CIUCOK wab/noHo8 (template)
Ka)KJ bl U3 KOTOPBIX 3aflaeT CBOM crocob mpeoOpa3oBaHUs UMeHU MO Y/ (aprymMeHTa require) B
uMs aiiia. bosee ToOuHO, KaKbI MmIab/I0OH B MyTH — 3TO0 wuMA dailina, copeprkaiee
HeoOs3aTeNlbHbIE 3HAKU Bompoca. [ns Kaxaoro mab/oHa require 3aMeHsIeT KaXK[bIM '?' Ha uUMs
MOZY/IsI M TPOBepsieT, eCTb /M (aiil C MOJYYHUBIIMMCS MMeHeM; eC/JIM HeT, OHa IepexojuT K
cnenywoiieMmy 1iabsony. [la6moHbl B MyTH pa3geneHbl TOYKaMU C 3amlsiTOM (CUMBOJ, peJKo
WCII0/Tb3yeMblil B uMeHax (aiijioB B O0JILIIMHCTBE OTepaljMOHHbIX cucTeM). Hampumep, eciu nytem
SIBJISIET CSA

?;?.1ua;c:\windows\?;/usr/local/lua/?/?.lua

TO BBI3OB require "sql" TOTPOOyeT OTKPBITH cjief yroiue ¢aiiabl Lua:

sql

sql.lua

c:\windows\sql
/usr/local/lua/sql/sql.lua

@yHKIUA require [ OIYyCKaeT WCIIOJ/Ib30BaHWe JIMIIb TOYKM C 3andarou (41 pasfeseHus
COCTAaBJIAIOLLIMNX) U BOIPO CUTE/IbHOTO 3HAKa; BCe OCTa/lbHOe, BK/IOYast pas/e/IMTe/Nu JUPEKTOPUN U
paciupenusi ¢aiioB, ONpes essieTcsl CaMUM MyTeM.

[TyTh, KOTOPBIN require KUCIOJb3yeT AJis1 MoucKa (daiyioB Lua, — 3T0 Bcerja TeKkyljee 3HaueHUe
repeMeHHOM package.path. Bo Bpemsa 3anycka Lua WHUMLMaIU3MpyeT 3Ty IepeMEeHHYI0 3HauyeHueM
TepeMeHHON OKpYy>KeHUsi LUA_PATH_5 2. EciyM 3Ta nepemeHHasi OKpy)KeHWsi He orpeneneHa, Lua
TILITAeTCsl UCTI0/Ib30BaTh TEPeMEeHHYI0 OKpY>KeHUsi LUA_PATH. Eciu oHu o6e He ormpepesieHbl, Lua
WCIIO/Ib3yeT MYyTh [0 YMOJIYAHUIO, 3aA4aHHbIK Npyu koMnuasuuu (IIpumevanune: B Lua 5.2 onuyus
KOMaH/|HOU CTPOKH -E TpeJ 0TBpalllaeT MUCI0J/b30BaHUe 3TUX [IepeMeHHbIX OKPYKeHHs U 3aCTaBJisieT
VCII0/Ib30BaTh 3HaUeHWe M0 yMoJuaHuio). [Ipy ucrosib30BaHUM 3HaueHUs TepeMEeHHOU OKPY’KeHHUsl
Lua mozcTaB/sieT MyTh IO YMOJYaHWIO BMecTo /woboit moactpoku ";;". Hampumep, eciu BbI
yCTQHOBUTE LUA PATH_5 2 Ha 'mydir/?.lua;;", TO OKOHUaTe/bHbIM MyTh Oyaer 11abI0HOM
"mydir/?.1lua", 32 KOTOPBIM CJ/IeJ yeT IyTh [10 YMOJIYaHUIO.

[lyte passa moucka 6ubmorek C paboTaeT TOUHO Tak ke, HO ero 3HaueHue OepeTcs u3
riepeMeHHOM package.cpath (BMeCTO package.path). AHaJJOTUYHO 3Ta TepeMeHHas MoJiydyaeT CBOe
Haya/bHOe 3HAYeHWe U3 MepeMeHHOU OKPYKeHUs LUA CPATH_5 2 WA LUA_CPATH. TUNUYHBIM
3HaueHueM 3toro nytu B UNIX gaBsisercs ciiepyrolee:

./?.s0;/usr/local/lib/lua/5.2/?.s0

O6paruTe BHUMaHUe, YTO MYTh OTpeJesisieT paciiupenue Qaiiia. [Tpesbif yiuii ipumMep UCMOJIb3yeT
.so iJis Bcex 111a6/10HOB; B Windows TUMUUHBIN MyTh Oy €T MPUMEPHO TaKUM:

.\?.d11;C:\Program Files\Lua502\d11\?.d1l1l



®dyHKIUS package.searchpath 3alIporpaMMUpOBaHa C YU4e€TOM BCeX BBIIIeNPUBeeHHbIX MMPaBUI
Aist iorcka 6ubmmoTek. OHa MoJiyyaeT UMsSI MOJ Y/l U TMyTh, a 3aTeM wuileT aii, ciegys 3TUM
npaBuiamM. OHa Bo3BpaljaeT JubO0 MMs MepBOTO HaiiZieHHOTO (aiina, b0 nil u coobiieHue 06
omubKe, oTmuUChIBawIee Bce ¢alinbl, KOTOpble OHa 0e3yCrHelmiHO MbiTalacb OTKPbITh, KakK B
c/ieflyro1eM rpuMepe:

> path = ".\\?.d1l1l;C:\\Program Files\\Lua502\\d11\\?.d11"
> print(package.searchpath("X", path))
nil

no file '.\X.dll'
no file 'C:\Program Files\Lua502\d11\X.d1l1l'

Uckaremm

B felcTBUTENBHOCTU require HECKOJIbKO C/IOXKHee, ueM Mbl onucand. Ilouck daitna Lua u
oubnuoreku C — 5TO /UIIb ABa YaCTHBIX ciayyas Oosiee oOujero moHsTUsi uckameas (searcher).
Mckarenb — 3T0 TPoCTO (YHKIUSA, KOTOpas MoJlydaeT UMsI MO Y/ M BO3BpalllaeT MO0 3arpy3uuK
A1 Hero, 6o nil, ecsiu He MOJKeT HAaWTH HU OIHOTO.

MaccuB package.searchers COJIep>XUT TlepedeHb MCKaTesei, KOTOPbIMU T0J/Ib3yeTCs require. [Ipu
TMOUCKe MOJ Y/ require TTOOUEPEJHO BbI3bIBAET KaK/[OT0 MCKaTessl U3 3TOT0 TepeyHs, rnepejaBas
eMy UMs MOl YJisl, 10 TeX MOp, MOKa He HaWJeT 3arpy3uuK AJsi 3Toro mogysa. Eciv nouck He faet
pe3y/bTara, require BbI3bIBAET OIIMOKY.

B Lua 5.2 mapameTp KOMaHJAHOW CTPOKM -E MpeAOTBpalljaeT WCII0Jb30BaHHWE MepeMEeHHBIX
OKDPY>KEHUS ¥ TIPUBOIUT K UCIO0JIb30BAHUIO MYTH, 3a[]aHHOTO TIPA KOMIWJISALIUU.

Mcnonb30BaHWe CIUCKa JJis yIIpaB/IeHUs TIOMCKOM MO YIS TIpUJaeT OTPOMHYHO THOKOCTH
GyHKIUU require. HampuMep, eciu Bbl XOTUTE XPaHUTh MOAYIU CKarbiIMU B zip-daiiibl, TO BaM
JIUIITL HY)KHO TIPeJi0CTaBUTh COOTBETCTBYIOIIYIO (DYHKI[UIO-UCKaTe/lb U J00aBUTH ee K CITHCKY.
OpHako, yallle BCero rmporpaMMaM BCe ke He HY)KHO U3MEHSIThb COZlepXXUMoe package.searchers. B
KOH(pUTypalMy TI0 yMOJTUaHUIO HCKare/ib ¢aiiyioB Lua uckarenb 6ubmmorek C, KOTOpble Mbl
OIMCA/IA BbIIIE, 3daHUMAKT B CIIHUCKE BTOPYIO U TPEThIO MO3UIUM, COOTBETCTBEHHO. [lepes HUMU
CTOUT MCKAaTeJIb MpeJ3arpys3Ku.

Vckarens npedsazpysku (preload) mossosisieT onpesenuTs AJIs 3arpy3Ku MOJ y/sl IPOX3BOJIbHYIO
dyakiuio. OH wucrosb3yeT TabmMIy package.preload s OTOOpa)keHHsST HWMeH MOAYy/Ied B
3arpy3ouHble GyHKIUU. [Ipy Torcke UMeHU MO/ y/is J,aHHbIM WCKaTe/b MPOCTO UILEeT 3aJlaHHOe UMSI
B 9TOoM Tabsmie. Eciv oH HaxoguT B Hel (YHKILMIO, OH BO3BpalllaeT ee B KaueCTBe 3arpy3uuKa
Moayssi. iHaue oH Bo3BpaiaeT nil. TOT vcKarenb TpejoCcTaB/seT 001y MeTos AJiss 06paboTku
HEKOTOPBIX HeTpaZMI[MOHHBIX cuTyaluid. Hanmpumep, 6ubmoTteka C, craTuuecKu TTPUIMHKOBaHHasI
K Lua, MOXXeT 3aperucTpupoBarh CBOIO (DYHKI[MIO luaopen_ B TaOJ/ivile preload Tak, 4YTo OHa Oyxmer
BbI3BaHa, TOJBKO KOr/la (M ec/iv) T0Jb30BaTe/l0 TMOHAL00UTCs 3TOT MOAYAb. Takum obpasowm,
rporpamMma He TPaTUT BpeMs Ha OTKPbITUE MO/ YJisl, €CJIK OH He UCM0JIb3yeTCHl.

[To ymo/suaHUIO package.searchers BK/IIOUaeT B cebsi ueTBepTy (YHKLUIO, KOTOpass HYy)KHa
JUIIB [17151 oA Mo/ yiei. Mbl o6cynum ee B paszaesne 15.4.

15.2. OcHoBHOU MOAX0/] K HanMcaHU0 MoAy/ied Ha Lua

[MpocTetituii cocob co3gare MoAyAbL Ha Lua TMOWCTHMHE TPOCT: MbI CO34aeM Tabuiy,
roMeiriaeM Bce (PYHKI[UM, KOTOpPble Mbl XOTHMM 3KCIIOPTHUPOBAaTh, BHYTPh Hee W BO3BpalllaeM 3Ty
Tabmuny. JluctuHr 15.1 geMoHCTpupyeT 3TOT ToAxof. ObOparuTe BHMMaHWe Ha TO, KaK MbI



ompesiensieM (GDYHKI[HIO inv B KaueCTBe 3aKPhITOM, TTPOCTO 0OBSBIISAS €€ IOKAaTbHOM [/Is 3TOTO KyCKa.

JInctunr 15.1. ITpocTori MO Y/Ib /is KOMIIJIEKCHBIX UK Ce/l

local M = {}
function M.new (r, i) return {r=r, i=i} end

-- onpegensieT KOHCTaHTy 'i'
M.i = M.new(0, 1)

function M.add (c1, c2)
return M.new(cl.r + c2.r, cl.i + c2.1)
end

function M.sub (c1, c2)
return M.new(cl.r - c2.r, cl.i - c2.1)
end

function M.mul (c1, c2)
return M.new(cl.r*c2.r - cl.i*c2.i, cl.r*c2.i + cl.i*c2.r)
end

local function inv (c)
local n = c.rn2 + c.in2
return M.new(c.r/n, -c.i/n)
end

function M.div (c1, c2)
return M.mul(cl, inv(c2))
end

function M.tostring (c)
return ll(ll . C.r . "," . C.l . ll)ll
end

return M

HekoTopbIM He TIpaBUTCS oreparop return B KoHie. OJHUM M3 CIocOO0OB ero ycTpaHeHUs
SIBJISIET Cs TIpMCBanBaHue TabMITbI MO/ y/Isl HETIO CPeJi CTBEHHO package . loaded:

local M = {}
package.loaded[...] = M

<Kak npedcoe>

BCHOMHI/IM, UYTO require BbI3bIBAeT 3dI'DY3UHK, IlepeddaBad MMA MOAYVYJ/IA KdK HepBbII‘;I dPr'yMeHT.
HOBTOMY BbIpdaKe€HHWEe C IlepeMeHHbBIM 4YHC/JIOM dpr'yMEeHTOB ... B HMH/JEKCe IIPpUBOAMNT K BO3BpPdATY
3TOoro umenu. Ilocne storo INPpUCBAMBAHUSA HdAM 6OJII)IHe He HY)>XHO BO3BpalllaTb M B KOHIIe MO/ YJId:
eC/ir MO[ yJ/Ib He BO3BpdlllaeT 3HAUeHue, TO require BepHeT TeKyljee 3HAUeHue
package.loaded[modname] (ECJIH OHO He nﬂ). B mobom ciayudae, s MpeAIriourdTard Mucarb return B
KOHLIe MO/ yJid, I10 CKOJIBKY 3TO BBITVIAAWNT dKKYypdTHee.

Ipyroi#i crioco6 3amyicu MOJY/As COCTOUT B OTIpefie/ieHMM BCeX (DYHKIMM Kak JIOKalbHBIX M
10 CTPOEHMH BO3BpalljaeMoii Tab/UIbI B KOHIIe MO/ y/Isl, Kak B MMCTUHTe 15.2. B uem rpeumyiijecTBa
5TOTrO0 HO,Z[XO,Z[&? Bam He HY>KHO HAaUWHATh KX O0e UMA C M. UJIM Yero-To I10X0XKero; 34ecCh SIBHBIN
CIIMCOK SKCIIOPTHUPYEMBIX (1)}7HKI_[I/II‘;I; Bbl OIlpejgesjieTe W HKCIIOJb3yeTe >SKCIIOPTUDPyEMbIe H
BHyTpeHHUe (YHKI[MM BHYTPU MOAY/S OAHUM U TeM ke oOpa3oM. B ueM HemoCTaTku 3TOTO
noaxoxa? CnMCOK 3KCIOPTHUPYyeMbIX (PYHKILIMK HaXOAUTCS B KOHLIE MO/ y/si, a He B Hauase, rje OH



Ob1 OBl OOsiee ymobOeH B KauecTBe OBICTPOM CHPABKH; W TOT CIKMCOK B HEKOTOPOMW CTeIeHH
H30BITOUEH, TAK KaK KaXKZ0e UMsS HY)KHO TMHUCaTh ABaXKAbl. (JTOT IO CAeIHUM HEJ0CTAaTOK MOXKET
CTaTh IPEMMYII[eCTBOM, I10 CKOJIbKY MO3BO/ISIET QYHKI[UAM UMETh pa3Hble UMeHa CHapY>KU MO/ y/isl U
BHYTpPU HEro, HO s JymMal0, 4YTO IPOrPaMMMCThI PeKO 3TUM TO/b3yIHOTCs.) JIMUHO MHE HPaBUTCS
JlaHHBIN CTU/Ib, HO BKYCHI Y BCEX pa3HEbIe.

JIncruHr 15.2. Mo y/b CO CIUCKOM 3KCITOPTUPYEMBIX (DYHKIUAM

local function new (r, i) return {r=r, i=i} end

-- onpegensieT KOHCTaHTy 'i'
local i = complex.new(0, 1)

<0pyeue ¢pyHKyuu caedyrom amomy xHce obpasyy>

return {

new = new,

i =i,

add = add,

sub = sub,

mul = mul,

div = div,

tostring = tostring,
}

B mo6oMm cdilydae, IIOMHHUTEe, UTO BHE€ 3dBHUCMMOCTH OT TOI'O, KdK OIipeaejed MO YVib,
IMOJIb30BAadTeJ/Id [ O/DKHBI UMETHb BO3MOXXHO CTh HMCIIOJIb30BdTb €ro CTdHA dPTHBIM 06p830MZ
local cpx = require "complex"

print(cpx.tostring(cpx.add(cpx.new(3,4), cpx.i)))
--> (3/5)

15.3. Ucnio/ib30BaHHe OKPYyKeHUM

O HUM U3 HEZl0 CTAaTKOB TeX 0a30BbIX METOZ 0B /IJisk CO3/laHusl MO/l y/lel SIBJSIeTCsl TO, UTO C HUMU
CJIMIIIKOM JIETKO 3aCOpUTh I00anbHOe TIPOCTPAaHCTBO WMeH, Haripumep mpocto 3abwiB local B
3aKPBITOM OOBSIB/IEHUHU.

OKpy>KeHUsI TIpe/l0 CTAB/SIFOT UHTepeCHbIN T0/[X0/l K CO3aHUI0 MO/ y/iel, KOTOPbIN pelllaeT 3Ty
npobsiemy. Korjja y rmaBHOT0 Kycka MO/ yiisi eCTb CBOe OKPY’)KeHHe, TO B 3Ty TabO/uIly mepexofisT He
TOJILKO BCe ero (yHKI[MHU, HO U Bce riobasbHbie riepeMeHHbIe. [I03TOMY MbI MOXXeM O0OBSBUTH BCe
OTKDbIThle (PYHKIIMM B KaueCTBe TI/I00AnbHLIX TMepeMeHHbIX, U OHM aBTOMAaTWUyecKd MOMaAyT B
oTefbHyt0 Tabmuily. Bce, 4TO HY)KHO CZe/iaTb MO/ Y0, — MPUCBOUTH 3Ty Tab/UIy MepeMeHHOM
_ENv. [Tocse 3TOrO0, KOT/1a MBI 00BSIBUM (DYHKIIUIO add, OHA CTaHeT M.add:

local M = {}
_ENV =M
function add (c1, c2)
return new(cl.r + c2.r, cl.i + c2.1)
end

Bosiee TOro, Mbl MOXXeM BbI3bIBaTh JApyrue (PyHKIMM U3 3TOTO Ke Mo yns Oe3 Kakoro-nubo
npedukca. B npeawiayiiem kKoje add obpaiijaeTcsi K new U3 CBOEr0 OKPY)XXeHUSs, TO eCTh BbI3bIBaeT
M.new.

OToT MeTo/; obOecrieurBaeT XOPOIIYIO MO/ Jlep)KKY Mo/ yieid, TpeOysi oueHb He0O0/IbI110M PabOTHI



OT mporpammucTa. [Ipe¢ukcel ¢ HUM BO0OIIe He Hy)KHBI. HeT HMKaKO# pa3HUI[bI MY BBI30BOM
9KCIOPTUPOBAHHOM U 3aKpbITOM ¢yHKIUW. Eciu porpaMmucT 3abbiBaeT BcTaBuTh local, To oH He
3acopsieT raobanbHOE TIPOCTPAHCTBO WMeH; BMECTO 3TOT0 3aKpbITas QYHKLMS MPOCTO CTAHOBUTCS
OTKPBITOU.

Tem He MeHee, B HacTosiljee BpeMsl s TIO-TIPe)KHEMY MpPeATOYUTad OUH U3 [BYX METOJ OB,
PacCMOTPEHHBIX B TpeAblyllleM pasfesie. XOTsi OHU MOTYT moTpeboBaTh UyTh 0oJibilie paboTHI,
pe3y/ibTaT BBITIOJTHEHHS TAaKOro Koja 6osiee moHATeH. UT0OBI He CO37aTh MO OMIMOKe r100ambHYIO
MepeMeHHYI0, S M0JIb3YKCh MPOCThIM METOJ0M, KOTOPbIA COCTOUT B MPUCBaMBaHUU _ENV 3HaueHUs
nil. [Tocse 3Toro no6oe nprcBauBaHue r7100a7TbHOM MTepeMeHHOUM BbI30BET OIIUOKY.

Yero rpu 3TOM He XBaraeT, TakK 3TO, pa3yMeeTcs, J0CTYyMa K Jpyrum mMof y/asM. Kak TOJIbKO Mbl
M3MEeHHM 3HaueHue _ENV, Mbl TIOTepsieM [ 0CTYI KO BCEM Mpei bl yIIUM r700aibHbIM TlepeMeHHbIM.
EcTh HeCKOnbKO Croco00B BOCCTAaHOBUTH 3TOT [AOCTYI, KaXKIbIi CO CBOUMM TUTHOCAMU WU
MUHYCaMH.

[TepBbiii crio c0O COCTOUT B MPUMeHEeHUU Hacie]|0BaHUs:

local M = {}
setmetatable(M, {__index = _G})
_ENV =M

(Bam HyXHO BbI3BaTh setmetatable Tiepes; TpUCBavuBaHWeM _ENv; 3auem?) C 1gaHHOM
KOHCTPYKLIMe y MOA Y/ eCTh TIpSIMO#M AOCTynm K 06oMy rinobanbHOMY ujleHTU(GUKATOpY, C
HeOO/BIITMMU 3aTpaTaMu TpU KakgoM oOpaieHuu. JItoO0TIBITHBIM 110 C/IefiCTBUEM 3TOTO pellleHus
SBJIIETCSI TO, YTO Balll MOJy/lb, IO WAee, Telepb COAEPXUT BCe ToOanbHbIE TepeMeHHbIe.
Hanpumep, m0060i, KTO WCMHO/Ib3yeT Balll MOJY/lb, Telepb MOXeT BbI3bIBATh CTaH/apTHYIO
GYHKILMIO [17i9 BBIUKUC/I€HUs CHHYCa, HaMMCaB complex.math.sin(x). ([JaHHas 0COOEHHOCTb TaKXke
ecTb B cucTeMe naketos Perl.)

Elife ogHUM OBICTPBIM METOZOM [ 0CTYTa K APYTUM MOJ Y/IsIM SIB/IsieTCs1 0ObsiB/ieHre JIOKabHOM
repeMeHHOM, KOTOpasi XPaHUT UCXOJ{HOe OKPY’KeHUe:

local M = {}
local G = _G
_ENV =M -- unnm _ENV = nil

Tenepb BEI 1 O/XKHBI HQUWHATBE KaXX0e r7100a/bHOE UMS C _G., HO O OCTYII IPOUCXOAUNUT HEMHOT O
6bICTpee, I10 CKOJIbKY HUKdKHE€ MeTaMeTOA bl HE 3d/ eMCTBOBAHHI.

bonee B3BellleHHbIN [moaxoa 3aK/IH04YaeTCcd B TOM, 4yTOOBI OOBIBUTH JOKA/JIbHBIMU TOJILKO Te€
qJYHK]_[I/II/I, KOTOpbI€ BdM HYXXHbI, U/IH, I10 KpaﬁHEﬁ Mepe, JIMIIb HY>XHbI€ BaM MO YJ/IN:

-- HacTpoiika mopyns
local M = {}

-- WvmnopTupyemas cekuus:

-- 006bsABNAET BCe, 4YTO 3TOMY MOAY/W NOTpebyeTcss U3BHE
local sqrt = math.sqrt

local io = io

-- C JAaHHOro MOMEHTa BHeWHero gocTtyna 6onblie HeT
_ENV = nil -- or _ENV =M

OToT noaxof Tpebyer Gosibiiie paboThl, HO OH Jiydllle JOKYMEHTUDYeT 3aBUCUMOCTH Balllero
mMonynst. IIpu 3TOM KOZ, KOTODBIH MOJiyuaeTcss TIPU €ro TNPUMEHEeHHWH, BBITIOJHSIETCS HEMHOTO
ObICTpee, ueM B TIPEXKHUX CXeMaX, M3-3a UCII0JIb30BaHUs JIOKATbHBIX TTePEMEHHBIX.



15.4. ITogmopay/i¥ 1 NaKeThbI

Lua pa3pemraeT uMeHaM MO/ y/el ObITh HMepapXWueCKUMH, UCIO/b3ysl TOUKY AJs pa3ieeHus
ypOBHel uMeH. Haripumep, Moz y/ib C UMeHeM mod . sub IBJSIETCSE NOOMOOy/1eM MO ysi mod. [Takem —
5TO TOJIHOE 1epeBO MO/ yJ/iel; OH SIB/SIeTCS eJUHULIeN pacIipo CTpaHeHus Kofa B Lua.

Korga BaM Hy)KeH MO/ ylb C UMeHeM mod.sub, QYHKIIMS require criepBa oOpairjaeTcsi K Tabuiie
package.loaded, a 3aTeM K Tabymile package.preload, MCTIOJIb3ys TIOJTHOE UMS "mod.sub" B KauecTBe
K/II0Ua; B 3TOM CJ/Iydyae TOUKa SIBJ/IAeTCS TaKUM >Ke CUMBOJIOM B UMeHe MO/ y/Isl, Kak 1 060 ;pyroii.

OpHako, mpu MoucKe (aiisa, orpejenstollero 3TOT MOAMOJY/b, require MepeBOAUT TOUKY B
N PYroi CHMBOJI, 0OBIUYHO CHUCTEMHBIN pa3ienuTenb AuUpeKTopui (To ecth /' aya UNIX u '\' gns
Windows). [Tocie 3Toro mpeo6pa3oBaHus require UIIET TOJyUMBIlIeeCs UMs, KakK U Jilo0oe apyroe.
[Ipe10/105kKKMM, UTO Yy HAaC €CTh pa3feuTeNb JUPEKTOPUM '/' v C/ie[l YOI NyTh:

./?.1lua;/usr/local/lua/?.lua;/usr/local/lua/?/init.lua

BbI30B require "a.b" mompoOyeT OTKPBITH C/efiyioliue (aiiib:

./a/b.lua
/usr/local/lua/a/b.lua
/usr/local/lua/a/b/init. lua

OTO MoBeJeHue MO03BOJIsIeT BCeM MOJVY/sM IaKeTa HaXO4WUThCSA B OJHOW AupeKTopuu. Harmpumep,
eC/IM B MaKeTe COJlepXKaTcsi MOAYIU p, p.a U p.b, TO COOTBETCTBYIOIIUMU (aliiaMu MOTYT OBITh
p/init.lua, p/a.lua W p/b.lua, JUPEKTOPUS p KOTOPBIX COZEPXUTCS B [JPYrou IOAXOZAsILLlen
[\ PeKTOPUM.

Pa3genurens JUpeKTOpUM, UCIOJb3yeMbld Lua, HacCTpauBaeTCsl BO BpeMsl KOMIIU/ISILIUU U MOJXKET
ObITh /M0OON CTpPOKOUM (BcmomMHUTe, uTO Lua HUYero He 3HaeT MpO JupekTopuu). Hampumep,
cucTeMbl 0e3 nepapxudeCcKux JUPeKTOPUM MOTYT UCIO/b30BaTh B KaueCTBe TaKOTO pa3jenutens ',
TaK UTO require "a.b" OymeT uckarb Qaiin a_b. lua.

NmeHa B C He MOTYT COZiepXaTh TOUKH, MO3TOMYy 6ubsmoTeka C fJis MOAMO Y/ a.b He MOXeT
KCMOPTHUPOBaTh (YHKIUIO luaopen_a.b. B 3TOM ciyuae require TepeBOAWUT TOYKY B JApYyrou
CUMBOJI — TIofiuepkuBaHue. TakuM obpa3om, 6ubmmoTeka C ¢ uMeHeM a.b JOJ/DKHA Has3BaTh CBOIO
VHULIMAIU3UPYIOYI0 (QYHKIMIO luaopen_a_b. Mbl TakKe MO)KeM BO CI0JIb30BaThCs 34,eChb YI0BKOU C
neducoM, YTO MOXKeT TIPUTOJUThCSI B HEKOTOPBIX Ciiydasix. Haripumep, ecnu y Hac ecTh 6ubmoTeka
C c UMeHeM a U Mbl XOTHUM C/Jje/aTh ee TOAMO/y/leM mod, TO Mbl MO)KeM TlepeMMeHOBarTh ee ¢aiij B
mod/v-a. Korja Mbl HamuiieM require "mod.v-a", QYHKIUS require MPaBUJIbHO HalJeT HOBbIU (haiin
mod/v-a, TaK e Kak U QyHKLUIO luaopen_a BHYTPU HeETO.

B KauecTBe [OMNOJHUTE/NBLHOrO CpPeJCTBA y require eCTh elle OJWH MUCKareab [JJs1 3arpy3Ku
noamoz yner C. Korja oH He MoXXeT HalTu HU ¢aiii Lua, Hu daiin C A/is mogMo yiis, 3TOT UCKaTeslb
onATh uujeT B nyTH Ay C, HO Ha 3TOT pa3 OH HIeT UM Nakera. Hampumep, ecau nporpamme
TpebyeTcsi MoAMO/y/b a.b.c, 3TOT UCKaTelb OyaeT uckars a. Eciv oH HaligeT 6ubamoTteky C ¢ 3Tum
MMeHeM, TO require OygeT HCKaTb B 3TOM OMOMMOTEKe COOTBETCTBYIOIIYIO OTKPBLIBAIOIIYIO
dbyHKLMIO, B HalleM ciayuyae luaopen_a_b_c. [JaHHOe cpeiCTBO MO3BOJISIET pa3MelaTb HeCKOJIbKO
oMoz yneii B ogHov 6ubnmoTteke C, KaXK/ bl CO cBoel 0TKpbIBatolllel PyHKITuel.

C Toukw 3peHud Lua, mogMo/ yiu B OTHOM [aKeTe He UMEIOT SIBHOM CBSI3W. 3arpy3Ka MO Y/ a He
TIPUBO/IUT K aBTOMAaTHUUeCKO# 3arpyske /ir0O0OT0 U3 ee MO/ MO/ y/ield; aHaJIOTUUHO, MPU 3arpy3Ke a.b
He TIPOU30iIeT aBTOMAaTHUueCcKol 3arpy3ku a. KoHeuHo, pa3pab0OTuuMK TakeTa TpU >KeJJaHUU MOXKeT
3a/1aTh 3TU CBs13U. Haripumep, MO/ y/ib a MOYKeT MpH 3arpy3ke siIBHO MOTpPeO0BaTh OfIUH U/IU BCe CBOU
10/, MO/, /IH.



YnpaxueHus

Yopaxxuenue 15.1. [lepenvinvre Ko B mMcTyHre 13.1 B BUie COOTBETCTBEHHOTO MOJ, YJISl.

Ynpaxnenue 15.2. Uto ciayuutcsa npu moucke OUMOMMOTEKH, eC/id Kakas-TO 4acTb MyTU
3aMKCcUpoBaHa (TO eCTh He COZLep>KUT 3HaK BoIpoca)? MoskeT /v IPUTrOJUThCS Takoe NoBesieHe?

Ynpaknenune 15.3. Hanuiuute wuckarenb, KOTOPbIM OAHOBpeMeHHO wuileT ¢aiibl Lua u
6ubmuoteku C. Hanpumep, myTh /Jisk 9TOT0 UCKaTessi MOXKeT ObITh UueM-TO Bpo/ie:

./?.1lua; ./?.s0;/usr/1lib/1lua5.2/?.s0;/usr/share/lua5.2/?.lua

(HOACK&?»K&: HCHOHB?:}HZTE package.searchpath A4JId ITIONCKa COOTBETCTBYIOLIET'O (baﬁf[a 1 IIOTOM
MIOTMBITANTeCh 3dI'DY3UTb €ro, CHad4dad/Jla IIpM IIOMOINU loadfile, a 3aremMm Innpu I1noMomu
package.loadlib.)

Yupaxuenue 15.4. UTO C/1yunTCs, eC/iv Bbl YyCTaHOBUTE MeTarab/mily /s package.preload IpH
ImoMomu MeTaMeTod _index? MoxeT 11 MMpUroguTbLCA TadKoe HOBEAEHI/IE?



IJTABA 16

O0BbeKTHO-OpHEeHTUPOBAHHOEe MPOrpaMMHpPOBaHHe

Tabsmia B Lua — 3T0 00beKT BO MHOTMX OTHOIeHUsX. [Tof00HO o6bekTam, y TabuI| eCTh
coctosiHue. [Togo6HO 06BbeKTaM, y TabIMI] eCTh U eHTUUYHO CTh (CoOCcTBeHHOe «s1» — self), KoTopast
He 3aBUCHUT OT ee 3HaueHWM; B YAaCTHOCTH, ZiBe TaOJMI[bI C OfMHAKOBBIMU 3HAUEHHUSIMU SIBISIFOT CSI
pasHbIMU OOBEKTAMH, W TIPH 3TOM KaXKAbli OOBEKT MO’KeT HMeTb pa3Hble 3HaueHHs] B pa3Hble
MOMeHThI BpeMeHH. [Tog06HO 0O6BeKTaM, y TabIMI] eCTh KU3HEHHBIHN LMK/, KOTOPBIM He 3aBHUCUT OT
TOT0, KTO MX CO3/la/l WK T/le OHU OBbIIA CO3/ aHbl.

Y 00BEKTOB eCTh CBOU COOCTBEHHbBIE ZeHCTBUS. Y TaOMMI| TakKKe MOTYT OBITh [[eHCTBUS, KaK
MOKa3aHO HUXe:

Account = {balance = 0}

function Account.withdraw (v)
Account.balance = Account.balance - v

end

OTo ompejesieHre CO34aeT HOBYIO (DYHKI[MIO M XPaHUT ee B MoJjie withdraw 00beKTa Account. 3aTeM
MBI MO>KEM BBI3BaTh €e, KaK M0Ka3aHO HIDKe:

Account.withdraw(100.00)

IlaHHast pasHOBUAHOCTH (DYHKIMA — 3TO MOYTHU TO, UTO MbI HaszbiBaeM memodom. OHAKo,
WCTIO/Ib30BaHue T/I00a/bHOTO WMEHU Account BHYTPH (YHKIMU SIBISETCS TIJIOXOM TIPAKTHUKOU
IIporpaMMHupoBaHus. Bo-TiepBeIx, 3Ta QyHKius Oymer paboTark TOMBKO AJisi JaHHOTO KOHKPETHOTO
o0bekTa. Bo-BTOPBIX, Aaxke AJisg 3TOTO 00bekTa PyHKIMs Oyaer paboTars pOBHO [0 TeX TOP, MOKa
3TOT OOBEKT XpaHUTCA B TOW KOHKDETHOW rnobanpbHOW TepeMeHHOW. EC/M Mbl M3MEHUM WMS
00BeKTa, TO withdraw 60Jibiiie He Oy eT paboTarh:

a, Account = Account, nil
a.withdraw(100.00) -- OUWMBKA!

[TogobHOe TIOBefeHUWe HapylllaeT NPUHIUI, UYTO y KaXAOro o0BeKTa [O/DKeH ObITh CBOM,
He3aBUCUMBIN LUK/ KH3HU.

Bosiee rubkuii mopxosn coctout B paboTe ¢ nosnyuamenem (receiver) omepauuu. s 3TOro
HallleMy MeTO/Yy TIOHaZ0OUTCS [ OTIOJMHUTE/NbHBIM MapaMeTp CO 3HaueHWeM ToJjydaress. JTOT
napameTp oObIUHO Ha3biBaeTcs self unm this:

function Account.withdraw (self, v)

self.balance = self.balance - v
end

Tenepb TP BBI30BE METO/J d MbI I OJDKHBI 3d[dTb 06'I>EKT, HaJ, KOTOPBIM OH [ 0J/DKEH pa6OTaTbZ
al = Account; Account = nil

al.withdraw(al, 100.00) -- 0K

[Tpy Mcrnob30BaHUM MapameTpa Self Mbl MOYKe€M HCII0JIb30BaTh OJMH U TOT >X€ METOJ JJiT MHOTHUX
00BEeKTOB:



a2 = {balance=0, withdraw = Account.withdraw}
a2.withdraw(a2, 260.00)

,Z[aHHOE [MpUMEHEHKWE IIdpdMeTpd self SBJISIETCSI K/IFOUeBLIM MOMEHTOM B J/I000M OOBLEKTHO-
OPUEHTHUPDOBAHHOM  A3BIKE. B OosbLIMHCTBE 06T>EKTHO—OPI/I€HTI/IPOBE:1HHLIX A3BIKOB ,anHbIﬁ
MeXdHH3M YdCTUYHO CKPBIT OT IIPOI'pdMMHCTA, [IOOTOMY 3TOT IIdpdMETPD He HY>KHO 00BABIATE (XOTH
OH MOJ>XHO ITO-TIpE€XXHEMY I10JIb30BdTbCA MMEHEM self W this BHYTPHU METO,[[a). Lua Takke MoXxeT
CKpBIBATh 3TOT IapaMeTp Npy NOMOLLU onepayuu 0goemouyusi. Mbl MOKeM Mepenucarhb INpe bl yiee
orpejejieHrue MeTo4d B BHU €

function Account:withdraw (v)

self.balance = self.balance - v
end

d BBI30B MeTO/ d KdK

a:withdraw(100.00)

[ BoeTouue n06aBsieT [ 0MOJHUTENbHBIN CKPLITHIA MTapaMeTp B OTpe/iejieHre MeTo/ia U 00aBsier
[ OTIOJIHUTEe/IbHbIM apryMeHT B BbI30B MeTofa. JlBoeTouue sIB/sSIeTCSl BCETrO JIMIIb CUHTAKCHUeCKUM
caxapoM, XOTsI M JJOBOJIbHO yAO0OHBIM; HUUEro MPUHLIUIMHUAIBHO HOBOTO 37eCh HeT. Mbl MOXXeM
oTipefieIuTh (PYHKLIMIO, BOCIOJ/Ib30BaBIIMCh TOYKOW, W BbI3BaTh ee, NMPUMEHUB [ BOeTOoYHe, WU
Haob0pOT, 10 TeX TMOop, MOKa MbI MPaBUIbHO 0OpabarbiBaeM JI0TIOJTHUT e/TbHbIY TTapaMmeTp:

Account = { balance=0,
withdraw = function (self, v)
self.balance = self.balance - v
end

}

function Account:deposit (v)
self.balance = self.balance + v
end

Account.deposit(Account, 200.00)
Account:withdraw(100.00)

K aHHOMY MOMEHTY y HallluX 00BEKTOB €CTh U/IeHTUUHO CTh, COCTOSIHUE U J1eUCTBUS HaJ| STUM
cocTosiHieM. VIM mo-mpexxHeMy He XBaTaeT CUCTeMbl K/IaCCOB, Hac/ie/lOBaHUSI U CKPBLITHUS UJI€HOB.
apaiiTe 3aiiMeMcsi TepBOl 3a/aueii: Kak HaM CO37aTh pa3iduHble OOBEKTBHI C OJHWHAKOBLIM
roBe/leHMeM? B 4acTHO CTH, KaK HaM CO3/1aTh HECKOJTbKO CUeTOB?

16.1. Kinacchl

Knacc paboraer kak 11ab/soH fAid  co3maHusi 00BeKTOB. BOJBIIMHCTBO 0OOBEKTHO-
OPUEHTHPOBAHHBIX S3bIKOB Mpe/jiaraeT MOHATHE Kacca. B TakKUX A3bIKaxX KaXK/ bl 00BEKT SABJISAETCS
9K3eMILIIPOM KAaKOr0-TO KOHKpPeTHOTOo Kjacca. B Lua HeT TOHATHSI Kjacca, KaXKIbIH OOBEKT
oripeje/isieT CBoe COOCTBEHHOe MOoBeieHre U co cTosHue. O1HaKO, CMO/ eTMpoBaTh B Lua K/1acchl He
TPY/ HO, €CJIU CJie[]0BaTh IPHUMEPY SI3bIKOB Ha 0 CHOBE IMPOTOTHUIIOB, Bpoae Self niu NewtonScript. B
9TUX SA3bIKaX Y 00BEKTOB HET K/IacCOB. BMECTO 3TOT0 y KaXK0ro 00beKTa MOXKET ObITh ITPOTOTHII,
KOTOPBIN SB/IA€TCS OOBIYHBIM OOBEKTOM, B KOTOPOM Ie€pPBbili OOBEKT HII[eT HEU3BECTHBIE €My
nercTBust. 171 TIpe/iCTaB/eHUsI K/IaCCOB B TaKMX SI3bIKaX MbI MPOCTO CO37aeM O0OBEKT, KOTOPBIH
OyJeT UCIo/b30BaH TOJBKO B KaueCTBe MPOTOTHIA JJis APYruX 0O0BEKTOB (ero 3K3eMIuisipoB). U



KJIaCChl, ¥ TIPOTOTUIBI paboTalOT B KaueCTBe MeCT XpaHeHHs ToBeJieHus, 001[ero A/ pa3IduHbIX
00BEKTOB.

B Lua Mbl MOXeM peajii30BarTh MPOTOTUIIbI, UCMOJIb3Ys W0 Hac/jlel0oBaHusd U3 pasgena 13.4.
TouHee, eciM y Hac ecTb ABa 00beKTa a U b, TO BCe, YTO HaM HY)KHO CZejiaTb, YTOOBI b cTas
TPOTOTUIIOM [ /151 a, — 3TO CJIe]| yIollee:

setmetatable(a, {__index = b})

[Tocne aToro a OyzeT UcCKaTh B b M060e JelicTBUe, KOTOPOTO y HeT. HasbiBaTh 00BEKT b Kaccom
00BeKTa a — 3TO He UTO UHOe, KaK 3aMeHa TePMUHOB.

[ aBailiTe BepHEeMCsl K HallleMy rpuMepy ¢ 0aHKOBCKUM cueToM. [1/isg co3maHus pyrux CYeTOB C
TIOBe/l eHWeM, aHaJIOTUUHBIM Account, MbI CJle/laeM TakK, UTO 3TU HOBble 00BeKThI YHAC/IeyIOT CBOU
N efCTBUSI OT Account TIDU TMOMOIIM MeTaMeTola __index. HebosbImasi onTumu3saius 6yzeT coCTosTh
B TOM, UTO HaM He HY>XHO CO3[aBaTh [ OTIOTHUTENbHYI0 Tab/uIly B KauecTBe MeTarabJuibl AJis
00BEKTOB Account; Z1Jis 9TOU 1ieJi MbI Oy/1emM UCT0/Ib30BaTh caMy Tab/IUIly Account:

function Account:new (0)
o =o0 or {} -- co3gaeT Tabnuuy, ecnu nonb3oBaTeNb ee He npegocTaBun
setmetatable(o, self)
self.__index = self
return o
end

(Korma MbI BBI3BIBAEM Account :new, TTapaMeTp self paBeH Account; IO3TOMY Mbl MOTJIM ObI SIBHO
HCII0/Ib30BaTh Account BMecCTO self. O/IHaKO, MCIIO/b30BaHWe self OTJ/IMUHO TIPUTOAUTCS B
c/ieywoleM paszesne, KOraa Mbl BBeJeM HacseqoBaHue.) UTO MpoOU30MHeT Toc/e BBITOJTHEHUs
JlaHHOTO KO/[a, KOT/1a Mbl CO3/[aJ{UM HOBBIY CUeT U BbI30BEM €ro MeTOo/, Kak MoKa3aHOo HuKe?

a = Account:new{balance = 0}
a:deposit(100.00)

Korma mMbl co3maeM HOBBIHM CUeT, ¥ a B KaueCTBe MeTarabulibl Oy eT Account (M3-3a apaMmeTtpa self
B BbI30Be Account:new). 3aTeM, KOT/ja Mbl BbI3bIBaeM a:deposit(100.00), HA CAMOM /[jeJjie IPOUCXO UT
BBI3OB a.deposit(a,100.00); JBOETOUME — 3TO BCEro JMIIb CUHTaKcu4yeckuu caxap. OpHako, Lua
He MOJKeT HalTHu 3anuch "deposit" B Tabmuile a; mo3TomMy Lua uIIeT 3anuch __index B MeTarabuile.
Tenepb cUTyalusi BBITJISAUT TIPUMEPHO CJiefl YIOIITUM 00pa3oMm:

getmetatable(a).__index.deposit(a, 100.00)

MertarabJ/iiiel a SIBAsIeTCS Account, @ Account. index — 3TO TOXKe Account (10 CKOJIbKY MeTO/ new
BBITIOJIHWJ self. index=self).lo3ToMy Mpe/bij yillee Bbipa’keHHe COKpalljaeTCsi /10

Account.deposit(a, 100.00)

To ectb Lua BbI3biBaeT UCXOAHYHO (DYHKIIMIO deposit, HO Tepe/iaeT el a B KaueCTBe apameTrpa self.
TakuM 006pa3oM, HOBBIN CUeT a yHacjaeZoBal QYHKIHIO deposit OT Account. [Io 3TO# e cxeme OH
Hac/ie/yeT BCe MOJsl OT Account.

OTo HacnefoBaHue paboTaeT He TOJILKO [/ METOA OB, HO TakKXe W [Js [ PYrUX TMOJieH,
OTCYTCTBYIOI[UX B HOBOM cueTe. [I03TOMy KJlacC MOXKeT Tpe/i0CTaB/sATh He TOMbKO MEeTO/bl, HO U
3HaYeHUs TI0 YMOJIUaHUIO [1Jis T10J/ie 9K3eMIuisspa. HamoMHUM, UTO B HallleM TepBOM OTipe[efieHuu
Account MBI TIpe/i0 CTaBU/IM T10Jie balance co 3HaueHueM 0. [ToaToMy eciu MbI CO3maguM cueT Oe3
Haua/JbHOTO 3HaueHus OanaHca, TO OH YHacae/yeT 3TO 3HaueHHe TI0 YMOJTUaHUIO

b = Account:new()



print(b.balance) --> 0

ITpu BbI30Be MeTOAa deposit Y b OH BBITIOJIHUT KOJ, SKBUBAJIEHTHBIN C/e/]yioleMy (10 CKOJIbKY self
paBeH b):

b.balance = b.balance + v

Bblpa)KEHI/Ie b.balance gaet 0, U MeTOo[ IIpuCBdMBdeT Hadya/IbHbIN BKJ/a/[, b.balance. ITo adiejgyroliine
O6paI_I_IEHI/IH K b.balance y>Xe He IpHUBeJyT K BbI30BY MeTaMeTOa __index, TdK KaK Y b Terepb eCTh
CcBOe coOOCTBEHHOe moJie balance.

16.2. HaciegoBaHnue

[To CKO/IbKY KJIacChl SIBJISTIOTCS 0OBEKTaMH, OHU TakKKe MOTYT II0JlydaTb MeTOAbI OT JIPYrux
K/IacCOB. DTO TOBeJieHWe TI03BOJIIeT JIeTKO peayn30BaTh HacjefoBaHue (B OOBIYHOM 0OBEKTHO-
OpPHEHTUPOBAHHOM CMbIC/e) B Lua.

[TycTs y Hac ecTb 6a30BbBIM K/1acc, TAKOM Kak Account:

Account = {balance = 0}

function Account:new (0)
o =o0 or {}
setmetatable(o, self)
self.__index = self
return o

end

function Account:deposit (v)
self.balance = self.balance + v
end

function Account:withdraw (v)
if v > self.balance then error"insufficient funds" end
self.balance = self.balance - v

end

OT 3TOro Kaacca Mbl MOXKeM yHac/1e0Barb MO K/IaCcC SpecialAccount, HOBBOJIH}OIU"I/Iﬁ IMOKYIIAT €JIt0
CHATD 60]'[]3]]_16, yeM eCcTh Ha ero OajaHce. Mbl HauuMHaeM C IIyCTOIr'o KJjaccd, KOTOprﬁ IMpoOCTO
Had/jeayeT BCe CBOUM OIlepalii OT CBO€I'o 0a3oBOTO Kjacca:

SpecialAccount = Account:new()

,Z[O CUX IIOPp SpecialAccount SBJIsIeTCS JUIIb O HUM M3 3K3eMILISIPOB Account. Tenepb IIPOUCXOAUNUT
3dMeuddTe/IbHasd BeIllb:

s = SpecialAccount:new{limit=1000.00}

SpecialAccount Hac/ie[lyeT new OT Account, KakK U JitoOble fipyrue MeTo/bl. O/lHAKO, Ha 3TOT pa3 Npu
BBITIOJIHEHUHU new €ro IiapaMeTp self Yyike 6y,[[€T CChbIJIAaThCAd HA SpecialAccount. HOBTOMy
MeTtaTrabuien s 6y/:[6T SpecialAccount, Ube 3HaUeHHe B I10JIe __index TOXKe paBHO SpecialAccount.
HOBTOMY s Hac/jenyeT OT SpecialAccount, KOTOprfI, B CBOIO Oouepenb, HacjiedyeT OT Account. HpI/I
BbIUNC/IEHHUN

s:deposit(100.00)

Lua He cMO>XXeT HaAWTH I10Jie deposit B s, IO3TOMY OH 6Y,£[€T HUCKaThb ero B SpecialAccount; TaM €ro



OH TO’Ke He HalIeT ¥ MOTOMY TIOUILeT B Account, TZle U 0OHAPYKUT UCXOHYIO peanu3aljdio 3TOTO
MeTo/1a.

Yro genaet SpecialAccount 0COOEHHBIM, TaK 3TO TO, YTO MbI MOJKEM TI€PeoTIpe/i e/IuTh Jit0 00
MEeTO/l, yHac/Je[0BaHHbIM OT ero cyrnepknaacca. Bce, 4To HaM HY)KHO, — 3TO MOPOCTO 3alMCaTh
HOBBIU METO/ :

function SpecialAccount:withdraw (v)
if v - self.balance >= self:getLimit() then
error"insufficient funds"
end
self.balance = self.balance - v
end

function SpecialAccount:getLimit ()
return self.limit or O
end

Terepsb, KOT/1a Mbl BbI30BEM s:withdraw(200.00), Lua He 06paTUTCA K Account, TI0 CKOJIbKY TI€PBBIM
OH HaWJeT HOBbIK MeTO/| withdraw B K/lacce SpecialAccount. Tak Kak s.1limit paBHO 1000.00 (Kak BbI
TMOMHUTE, MbI 33fla/iM 3TO MOJie TPU CO3JaHUU s), TO MpOrpaMMa OCYIIeCTBUT CHSTHE CO CYeTa,
OCTaBJIsis B pe3y/ibTare s C OTPHULlaTebHBIM 0a/laHCOM.

Y o6bekTOoB B Lua ecTh HMHTepeCHBIM acreKT: BaM He HY)KHO CO3[aBaTh HOBBINA KJacC A Jis
3a/laHUsI HOBOTO TIoBefieHus. Eciu TpebyeTcst U3MeHUTH TIOBe/|eHHe JIUIb O HOTO 00BeKTa, TO Mbl
MO>KeM peasiM30BaTh JaHHOe TIOBeJieHre HeIo Cpe/iCTBeHHO B 3TOM o00beKTe. Hampumep, eciu cuer
s TIpeficTaB/sieT 0Cco0Oro KiuveHTa, yell MUMHUT Bcerga paBeH 10% ot Tekyilero 6amaHca, TO Mbl
MO>K€M U3MEHUTH JIUIb 3TOT OJUH CUeT:

function s:getLimit ()
return self.balance * 0.10
end

ITocne A aHHOT' O 00BAB/IEHUSA BBI30B s:withdraw(200.0) BBIIIOJIHUT MeTOo[ withdraw K3 KJjacca
SpecialAccount, HO KOraa withdraw BBI3OBET self:getLimit, HpOH30ﬁ,qu BBI3OB TOJIBKO 4YTO
oripesiejieHHOM (DyHKIUU.

16.3. MHO)XeCTBeHHOe HacC/Ie/i0BaHHe

[Tockonbky B Lua 00OBEKTHI He SIBJSIOTCS NMPUMUTUBaAMU, B HEM €CTh HECKOJIbKO CroCOOO0B
peanu3aliid  00BEKTHO-OPUEHTUPOBAHHOTO TMporpaMMupoBaHusi. I[logxos ¢ TOpUMeHeHUEM
MeTaMeTOoZa __index, KOTOPBIM MbI TOJTBKO UTO BU/|€/TU, SIBJISIeTCS, HABePHOe, yullieil KoMOuHarmein
PO CTOTHI, CKOPOCTHU U rubkocTtu. OfiHAKO, eCTh U pyrue peanr3aliid, KOTOpPble MOTYT OKa3aThCs
bonee MOAXOASIIMMH B HEKOTOPBIX YaCTHBIX Cydasix. Hwke Mbl YBUAMM ajbTepHATUBHYIO
peasu3aliuio, KoTopasi obecrieuriBaeT MHOXKe CTBEHHOe Hace0BaHue B Lua.

OCHOBOUW [JaHHOW peanv3alUM SIBJSETCS UCIO/Ab30BaHWe (YHKIMU [/ MeTaroJisg _ index.
BCroMHUM 0 TOM, UTO KOTZla y MeTaTal/uI[bl HEKOTOPOM TabauIlbl eCTh QPYHKIUS B TIOJIe __index,
Lua OyzeT BbI3bIBaTh 3Ty (GYHKIUIO BCSIKWUN pa3, KOTJa He CMOJKeT HalTU K/0U B 3TOW HMCXOAHOU
Tabsuie. TIpy 3TOM _ index MOXXeT HCKaThb OTCYTCTBYIOIIWNA K/IHOU B J/HOOOM KOo/dueCTBe
PO UTENbCKUX KIaCCOB.

MHoO>XeCTBeHHOe Hac/jell0BaHHWe O3HadyaeT, uYTO Yy Kjacca MOXeT ObITb 0ojiee OHOTO
cyrniepkiacca. Takum o6pa3oM, Mbl He MOKe€M WCMO0J/Ib30BaTb MeTOJ| Kjacca [Js CO37aHUs
Mo/1K/1accoB. B3aMeH ¢ 3TO¥ 1je/bl0 Mbl OTIpeieiuM 0CcobOyto (YyHKIUIO createClass, Y KOTOPOU B



KauecTBe apryMeHTOB CyIepK/JacChl HOBOTro kiacca (cM. mucTuHr 16.1). Dta ¢yHKIUsA co3fmaet
Tab/uLly /i MpeJCTaBJeHUs HOBOTO KJjacca U YCTaHaB/IMBaeT ero mMeTarad/uily ¢ MeTaMeTO[0M
__index, KOTOpBIM M peaiv3yeT MHO’>XeCTBeHHOe HacjefoBaHue. HecMoTpsi Ha MHO>KeCTBEHHOe
Hacje0BaHUe, KaXKAbId CO30aHHBIM OOBEKT TO-TpeXXHeMY TPUHAJJIEXUT OJHOMY Kjaccy, B
KOTOPOM OH WUIl[eT BCe CBOM MeTO/bl. [I03TOMYy OTHOILIIEHUS] MeX[y KacCaMu U CyTepK/accamu
OTJIMYAETCS] OT OTHOIIEHUN MeX/y KjlacCcaMUu U ero 3K3eMIisspaMu. B UacTHOCTH, K/lacC He MOJKeT
O/lTHOBPEMEHHO OBbITb MeTaTab/MIIel [/isi CBOUX 3K3eMIUISIPOB U CBOUX MO/ K/1accoB. B muctunre 6.1
MBI UCMOJIb3yeM KJ/acC Kak MeTarabnuily A/ ero 3K3eMIUISIPOB U CO3[aeM [ pyryi Tabsuily B
KayeCcTBe MeTaTab/MIIbI K1acca.

JIuctuHr 16.1. Peanv3aius MHOXKe CTBEHHOI'O Hac/ieJOBaHUS

-- nuet 'k' B cnucke Tab6bnuy 'plist’
local function search (k, plist)
for i = 1, #plist do

local v = plist[i][Kk] -- npobyeT'i'-nblli cynepknacc
if v then return v end
end

end

function createClass (...)
local c = {} -- HOBbI Knacc
local parents = {...}

-- Knacc 6yfeT uUCKaTb KaxAbli MeTo4 B CNUCKe CBOUX pPOAMTENbCKUX K1accoB
setmetatable(c, {__index = function (t, k)

return search(k, parents)
end})

-- noagrotaBnuMBaeT 'c' cTaTb MeTaTabnuuUein AN CBOUX 3K3EMMNISPOB
c.__index = c

-- onpefensieT HOBbIi KOHCTPYKTOP ANS 3TOr0 HOBOro Knacca
function c:new (0)

o =o0 or {}

setmetatable(o, c)

return o
end

return c -- BO3BpalllaeT HOBbIi Knacc
end

,Z[aBaI‘;ITe MPpOW/VIIOCTPUPYEM HMCIIOJ/Ib30BaHKE createClass IMpu InomMoIu He0O0JIBIIIOTO IpuMepd.
HYCTB Yy HAC eCThb Halll Hpe,Z[LI,ZLYU_[Hﬁ KJIaCC Account W HOBBIN KJIacC Named JIMIIBb C ABYMSA MeTO aMMU:
setname U getname.

Named = {}

function Named:getname ()
return self.name

end

function Named:setname (n)
self.name = n
end

,Z[J'IH CO3[,aHUsI HOBOT'O KJ/lacca NamedAccount, KOTOpI;IfI SIBJISIETCS I10,K/1aCCOM U Account, X1 Named, MbI
IIPOCTO BbI3OBEM createClass:



NamedAccount = createClass(Account, Named)

Mb1 CO30aeM M HMCII0/Ib3yeM 3K3eMILIAPBI 3TOI'0 K/idCCd KdK 00OBIYHO:

account = NamedAccount:new{name = "Paul"}
print(account:getname()) --> Paul

Tenepb faBaiiTe MpocjieuM, Kak paboTaeT 3TOT MO CaeHUM oreparop. Lua He MOKeT HaWTH roJie
"getname" B account; MO3TOMY OH WUIIeT ToJje _ index B MeTarabsuile account, TO €CTb B
NamedAccount. HO B NamedAccount Takke HeT IoJid "getname", modToMy Lua uiner mosie _ index B
MeTarabiuiie NamedAccount. [ToCKOJIbKY 3TO 1oJie cofiep>XXut GyHKIMI0, Lua Bei3biBaeT ee. [lanee 3Ta
byHKIMs criepBa uieT "getname" B Account U, He OOHApy>XWB ero, MpOBepsieT Named, T/le OHA U
HaxoZUT OTJMYHOE OT Nil 3HaueHHe, KOTOPOe U CTAHOBUTCSI OKOHYATe/IbHbIM pe3y/ibTaTOM MOUCKa.

KoHeuHO, #3-3a CJIO’)KHOW CTPYKTYpbl TakKOro TIOMCKa OBICTpO/eliCTBHe MHOKeCTBEHHOTO
Hacjel0BaHUSI He Takoe JKe, Kak Yy ofuHouHoro. IIpocTeiM crmocoboM yay4yIiuTh 3TO
ObICTpOZIeMiCTBUE  SIBASIETCS  KOTIMDOBAaHWE yHaC/le]0BaHHBIX MeTOA0B B mojkaaccel. C
WCII0/Tb30BaHMEM 3TOTO MO/ X0/la MeTaMeTO, __ index [JIJisi KJacCOB OyfeT BBIT/ISETh CJief yIOIUM
oOpa3oM:

setmetatable(c, {__index = function (t, k)
local v = search(k, parents)

t[k] = v -- COXpaHsieT Ans cnegywllero ob6pateHus
return v
end})

[lpy momoIlyM JaHHOTO TpuUeMa JOCTYN K yHac/eJOBaHHbIM MeTOJaM CTAHOBUTCS CTOJ/b >Ke
OBICTPBIM, KaK U [JOCTYIl K JIOKaJbHBIM MeTogaM (3a WCK/IIOUeHHWeM I1epBOTO OOpalijeHus).
HepocTarok cOCTOUT B TOM, UTO BO BpeMsi BbITIOJTHEHUS C/I0)KHO U3MEHUTH OTipe/]e/ieHrsI MeTO/, 0B,
T10 CKOJIbKY 3TU U3MEeHeHUs He epeiatoTCs 110 LielouKe Hacjie0BaHUs.

16.4. KondugeH11aIbHOCTh

MHorue CUMTalOT KOH(UJEHIMaJIbHOCTh (BO3MOXKHOCTh CKPBITHUSI 3/IEeMEHTOB) HEOTbeM/IeMoM
YacThI0 00BbEKTHO-OPUEHTUPOBAHHOTO $i3bIKa; COCTOSIHUE KaXK/10T'0 00beKTa SIBJISIeTCS ero JTUUYHBIM
nenoM. B HeKOTOpPbIX 00BEKTHO-OPHEHTUPOBAHHBIX si3blKaX, TakWx Kak C++ u Java, Bbl MoXXeTe
yIIpaB/sTh TeM, OyaeT M moJsie 06bekTa (Takke HasbiBaeMOe SK3eMN/sAPHOLU hepemMeHHOl) WU ero
MeTOJ, BUAHbI BHe 3TOro obObekTa. A3k Smalltalk, kKoTopseili momynspu3zoBas 00BEKTHO-
OpHeHTUPOBaHHbIE $3bIKM, JeflaeT BCe IlepeMeHHble 3aKphIThIMM (private), a Bce MeTO/bI
oTKpbITbIMU (public). Simula, cambili TepBbili 00BHEKTHO-OPUEHTUPOBAHHBINA $3bIK, BOOOIe He
obecreunBar 3al[UTy [ aHHBIX.

OcHoBHass cxema paboTbl c ob6bekTamyu B Lua, KOTOpPyHO Mbl pacCMOTpend A0 3TOro, He
TIpe/lo CTaB/sieT MeXaHU3Mbl CKPbITUSL. HaCTUUHO 3TO sIB/SETCS CJie[CTBUEM Hallero NmpuMeHeHUs
ob61mux cTpykTyp (Tabaui) Ass npefcraBiaeHuss 00bekToB. Kpome Toro, Lua usberaet upe3vepHoii
M30BITOYHOCTH U UCKYCCTBEHHBIX OTpaHUueHuil. Eciu Bbl He XoTute obpamiarbcs K uemy-aubo
BHYTpHU 00B€KTa, TO NpoCcmo He de/nalime 3moeo.

Tem He meHee, Lua cTpeMUTCSs1 0 CTaBaTbCsi TUOKUM, Tpe/ijiaras MeTaMeXaHW3Mbl, [T03BOJISIOLI[1e
MO/l e/TMPOBaTh MHOXKeCTBO TIPOUYMX MeXaHW3MOB. XOTsi 6a3oBasi cxema paboThl ¢ o6bekTamu B Lua
He TIpeJlyCMaTpuBaeT MeXaHW3Mbl CKDBITHS, Mbl MOXXeM peanu30BaTb OOBEKThl WMHaue, U TaKUM
06pa3oM TONMY4YUTH yIipaBJjieHUe [0CTYnoM. XOTs MPOrpaMMUCThI HEYaCTO TIPUMEHSIIOT /1aHHYIO
peanu3aliiio, y3HaTb O Hel OyneT TIONe€3HBIM, MOCKOJAbKY OHAa TPUOTKDPbIBAaeT HEKOTOpbIe
WHTepeCHbIe acrekThl Lua ¥ MOXKeT TIPUTo/UThCs /1Jisl PellleHus 1 pyTrux 3a/ au.



OcHoBHas ujes 3TON aJbTePHAaTUBHOMN CXeMbl — TIPEe/ICTaB/SITh KaXK/bIii 00BEKT TPH TTOMOIIH
AByX Tab/Wll: OfHAa — /i1 €ro COCTOSIHUA, a Jpyras — JJis ero AeucTBui (ero uHTepdeiic).
Ob6pailleHre K camMmoMy OOBEKTYy TPOUCXOAUT uepe3 BTOPYK Tabaully, TO eCTb TI0Cpe/CTBOM
neiictBuli, obpasywouux ero uHTepdeiic. Bo wu3bexkaHue HeCaHKIIMOHUPOBAHHOTO [ OCTYIIa,
Tab/uia, TIpe/CTaB/sION[asi COCTOsIHUe 00beKTa, He XPaHUTCS B 1oJie [Apyroi TabJuUIbl; BMECTO
5TOT0 OHAa XPaHWUTCS JIMIIb B 3aMbIKAaHWKW MeTO/0B. Harpumep, NMpUMEHHUB [aHHYIO CXEMY [1Jis
TipeficTaBieHuss OaHKOBCKOTO cCueTa, Mbl MOTJIM ObI CO3/aBaTh HOBble OOBEKTHI TIPU ITOMOIIU
cnenytoteit GyHKIUU-(pabpuku:

function newAccount (initialBalance)
local self = {balance = initialBalance}

local withdraw = function (v)
self.balance = self.balance - v
end

local deposit = function (v)
self.balance = self.balance + v
end

local getBalance = function () return self.balance end

return {
withdraw = withdraw,
deposit = deposit,
getBalance = getBalance

}

end

CHauana GyHKUMS co3maeT TabauIy [A/s1 COJlep)KaHWs BHYTPEHHEro COCTOSIHUS 00BbeKTa U XpaHUT
ee B JIOKaJbHOU TlepeMeHHOU self. 3areM (YyHKI[MsS CO37aeT MeToAbl 3Toro obbekTa. HakoHerl,
byHKIMs co3maeT U BO3BpalllaeT BHEITHWUN 00BEKT, KOTOPBIM O0TOOpakaeT MMeHa MeTOA 0B Ha UX
HacTosiye peanu3aluu. KiroueBold MOMEHT 3[€Chb B TOM, UTO 3TU MeTOA bl He MOIyUarT self Kak
N OTIONTHUTe/TbHbIA TlapaMeTp; BMeCTO 3TOT0 OHU oOpalmlarTcs K self Harpsimyro. [1ocCKOMbKY
[ OTIOJTHUTETbHOTO apryMeHTa HeT, Mbl He UCIMO0JIb3yeM CHHTAKCUC C J[BOeTOouueM Jis paboThl C
TakKUMU 00beKTaMu. Mbl BbI3bIBaeM UX METO/] bl PO CTO KaK 0OBIUHbIE (PYHKIUU:

accl = newAccount(100.00)
accl.withdraw(40.00)
print(accl.getBalance()) --> 60

OTa cxeMa obecrieurBaeT MOJHYI0 KOH(U/ eHIIMA/JIbHO CTh BCET0, UTO XPAHUTCS B Tabuulle self.
[Tocne Bo3Bpara ympaBjeHUs U3 QPYHKIUU newAccount HET HMKAKOTO Croco0a MoJyuuTh MpPSIMOM
JOCTynm K 3TOW Tabswuile. XOTS Halll TIpUMep IMOMellaeT B TaOJMUIy CKPBITUS JIUIIL O HY
9K3eMIUISIPHYIO TIepeMeHHYH0, Mbl MOXXeM XpaHUTh B 3TOM Tab/uile BCe 3aKpbIThbie YaCTU 00BEKTa.
BCEro OflHy MepeMeHHYI0 B 3aKpPhITOU Tab/uile, Mbl MO>KEM XPaHUTb BCe 3aKpPbIThie YaCTU 00BHEKTa B
3TOoU Tabmwmile. Takum >xe 06pa3oM Mbl MO’KeM OTIpe/ieJIuTh U 3aKPbIThie MeTO/[bl: OHU TIOX0XHU Ha
OTKDbITble, HO MbI He TMoMmelllaeM uX B wuHTepdelic. Hampumep, Hamu cuera MOIIA OBl
TIpe/10 CTaBJSATh [1OTOMHUTe/NbHBIN 10%-bIi1 KpeUT TeM T0/b30BaresisM, ueid 0anaHC y>Ke MpeBbICUJT
oTipe/le/leHHbIN JIUMUT, HO HaM He HY>KHO, UTOOBI y T0/Ib30Baresiell ObII J0CTYI K /leTalsM TaKux
pacueToB. MbI MOXXeM peanu30BaTh 3Ty PYHKIIMOHATLHO CTh CJie]] yIOILUM 00pa3oMm:

function newAccount (initialBalance)
local self = {
balance = initialBalance,



LIM = 10000.00,
}

local extra = function ()
if self.balance > self.LIM then
return self.balance*0.10
else
return 0
end
end

local getBalance = function ()
return self.balance + extra()
end

<Kak npedcoe>

Onars JKe, HU O HH I10/Ib30BdT €/Ib HUKOUM 06p830M He MOXeT 06paTI/ITbCH K extra HAllpsAMYIO.
16.5. IToaxoa ¢ eAUHCTBEHHBIM METO/0M

YacTHeIM  CyyaeM  TOpeAbiAyiiero  moaxoia  Aasd — 00BEKTHO-OPUEHTHUPOBAHHOTO
TIPOrpaMMUPOBaHUs SIB/SIETCSl C/Iyuail, Korjia y oO0beKkTa eCcTh JMIIb OAUH MeTo[. B momobHOM
cjlydae HaM He HY)XKHO CO37aBarh WHTep(eiicHyr0 Tab/uily; Mbl MOXXeM MpPOCTO BEepHYTb 3TOT
eIUHCTBEHHbBIN MeTO/, B KaueCTBe TpeJicTaB/ieHus 00beKTa. Eciv 3T0 3ByUuT HEMHOTO CTPaHHO, TO
CTOUT MepeunTarb pasgen 7.1, rae Mbl KOHCTPYHMPOBAIU UTepUpyroliue (QyHKIMH, XPaHsIIue CBOe
COCTOSIHUE KaK 3aMbiKaHUs. VITepaTop, XpaHsII[1ii CBOe COCTOsIHUEe, — 3TO HUUYTO UHOEe KaK 00BEeKT C
OJlHUM METO/[OM.

pyrum HMHTEepeCHBIM CjlyuyaeM O0OBEKTOB C eMHCTBEHHbIM METOZOM SIBJIIeTCS Cay4ai, Koraa
3TOT METOJ, Ha CaMOM JieJie 1UCIeTUepoM, KOTOPbIW BBITIOJ/IHSET pa3/IMyHble 33/auu B 3aBUCUMO CTH
OT BBIZIeJIEHHOTO C 9TOH Liesbl0 apryMmeHTa. Bo3MoykHasi peasnu3aliusi Takoro oO6bekTa MprBejeHa
HIUKe:

function newObject (value)
return function (action, v)
if action == "get" then return value
elseif action == "set" then value = v
else error("invalid action")
end
end
end

Ero ncrionb3oBaHue He BbI3bIBAET 3any,qHEHHﬁI

d = newObject(0)

print(d("get")) --> 0
d("set", 10)
print(d("get")) --> 10

Takasi HeoObIUHasA peanu3alusi 00HEKTOB BecbMa 3¢ dekTrBHa. CUHTAKCUC d("set",10) XOTS U
BBITVIAAUT CTPAaHHO, BCEro Ha JiBa CHMBOJA /JMHHee, yeM OoJjiee TpafUIMOHHBIN d:set(10).
Kaxzabiii 00BeKT HUCIOb3yeT OJHO elWHCTBEHHOE 3aMbiKaHWe, UYTO JellleBjie OJHOU TabuIlbI.
3nech HeT Hac/e[0BaHUS, HO 3aTO y HAC eCTh TO/JHas KOH(U/eHIMaNbHOCTh: 00paTUThCS K
COCTOSIHUIO 00BEKTA MO>KHO JIUIITh OIHUM CI0 COO0M — uepe3 ero e/l MHCTBEHHbIN MeTO[.

Tcl/Tk ucnosb3yeT cxoxuii mofxof nAis cBoux BujxeToB. Mms Bupxera B Tk o6o3HauaeT



byHKLIMIO (KOMaHOy euddicema), KOTOpasi MOXKeT BBITIOJHITh BCe BU/ bl /1 eMCTBUN HaJl BUJ)KETOM.

YnpaxueHus

Ynpaxxuenue 16.1. PeanuzyliTe Kjlacc Stack C MeTO/jaMu push, pop, top U isempty.

Ynpaxuenue 16.2. Peanu3syiiTe Kiacc StackQueue Kak MOAK/IACC Stack. KpoMme yHac/ieno0BaHHBIX
MeTO/IOB, f00aBbTe K 3TOMY K/IacCy MeTOJi insertbottom, KOTOPbI BCTAB/ISIET 3JIEMEHT B KOHeI]
cTeka. (OTOT MeTOo/] TI03BOJISIET UCMO/b30BaTh 0OBEKTHI JaHHOTO K/lacca Kak ouepein.)

YnpaxaHenue 16.3. /Ipyroii croco6 obecrneuuTh KOHOW/EHIIMAaTbHOCTh OO0BEKTOB — 3TO
peasM30BaTh KX uepe3 TMOCpPeAHUKOB (cM. paszgen 13.4). Kakabiii 00beKT mpejCTaB/ieH MyCTOMU
Tabmieli-1o cpeHUKOM. BHYTpeHHss Tabnuija oToOpa)kaeT 10 CpeIHUKOB Ha TaO/HUI[bI, XpaHsII[1e
cocTosiHMe 00BbeKTa. OTa BHYTPeHHss TabJ/ivila He [0 CTYITHAa CHApy>KW, HO MeTOZ bl UCIIO/Ib3yIOT ee
JL71s TIepeBO/ia CBOET0 MapaMeTpa self B pea/ibHYIO Tab/MIly, C KOTOPOM OHM paboTaroT. Peanu3yiiTe
TpUMep C KJIacCOM Account TIPA MOMOIIUA 3TOTO MO X0/.a U paCCMOTPUTE €ro MUIF0Cbl U MUHYChI.

(C oTuM mMOAX0M0OM eCTh O/JHa MasieHbKasi mpob6siema. IlocrapaiiTecb HaMTU ee caMU WJIH
oOparuTech K paszfeny 17.3, rie mpeJjiaraeTcs ee pelieHue.)



IJTABA 17

Cnabblie Tabnunbl U GUHATA3ATOPHI

Lua ocyijecTB/isieT aBTOMaruyeckoe yrpaB/jeHHe MaMsThio. [IporpaMmbl CO34al0T OOBEKTHI
(TabulIbl, HUTHU U T. 11.), HO (DYHKI[UU YHUUTOXXeHHsI 00beKTOB He cyilecTByeT. Lua aBToMaruue CcKu
YHUUTOKaeT OOBeKThl, KOTODble CTAHOBSTCS MYCOPOM, TpPU TOMOIIM cOOpKU Mycopd. ITO
ocBoOOXaeT Bac OT OpeMeHUW YIpaB/ieHWs MaMsATbIO U, uTo OoJiee BakHO, 0CBOOOXJaeT OT
OOJILIIMHCTBA OIMIMOOK, CBSI3aHHBIX C 3TOUW [ eATelbHOCThI0, TAKWX KaK IOBUCIIME yKa3aTend |
YTEeUKHU TIaMSITH.

[IpumeHeHue cOOpI[MKAa Mycopa O3HadaeT, uTo y Lua HeT mpo6/eM c [UKIaMy. Bam He HY>KHO
Tpe/IPUHAMAaTh HUKAKUX CIeI[UaJbHBIX [1€HCTBUM IMPH WCIIO0Jb30BAHUM I[UK/INUECKUX CTPYKTYP
MaHHBIX; OHU O0CBOOO’KJAIOTCS aBTOMAarWYeCKW, Kak W Jo0ble Apyrve maHHblie. TemM He MeHee,
WHOTJa Jlake YMHOMY COOpINMKY Mycopa Hy>KHa Bailla NmoMmoIb. Hu omuH cOOpITUK Mycopa He
TO03BO/IUT BaM 3a0bITb 000 Bcex mpoOJsieMax yIIpaB/IeHHsI peCcypcaMy, TaKUX KakK IeperojiHeHre
TaMSITH Y BHEIITHUE PeCyPChI.

Cnabble Tab/mMIBl ¥ (PUHAIM3AaTOPBI — 3TO MeXaHWU3Mbl, KOTOPbIe BBl MOJKETEe KCII0JIb30BaTh B
Lua, uToObl moMoub cOOpIIMKY Mycopa. Crnabbie Tabuibl 103BOJIsAIOT cbop o0ObekToB Lua,
KOTOpBIe BCe ellje AOCTYIHBI MPOTpaMMe, B TO BpeMs KakK (hHMHAIM3aTOpPbl TO3BOJISIIOT COOPKY
BHEIITHUX 00BEKTOB, He HaxO/SIIUXCS 110/, HEIo Cpe]CTBeHHBIM KOHTpOoJieM cOopiiuka mycopa. B
3TOM 71aBe Mbl 00Cy UM 00a ITUX MeXaHH3Ma.

17.1. Cna0bie TaO/IMIIbI

COopiMK Mycopa MOKeT coOpaTh TOJBKO TO, UTO TApaHTUPOBAHHO SIBJISIETCSI MyCOPOM; OH He
MOYKET [10TrajlaThCsl, UTO CUUTAeTe MYCOPOM UMEHHO Bbl. THUMHWUHBIM TPUMEPOM SIBJSIETCS CTeK,
peasi30BaHHbIN KaK MaCCUB C WH/eKCOM J1Jisl BepIIUHbI cTeKa. Bbl 3HaeTe, UTO A0MyCTHMa JIUIIb Ta
YyacThb MacCuBa, KOTOpasi UZeT A0 BeplIvMHbI, HO 3TOro He 3HaeT Lua. Eciv Bbl BbITa/lKUBaeTe
3/IeMeHT, TIPOCTO YMeHbIllasi WH/eKC BepIIUHbI, TO OCTaBIIUICS B MacCUBe OOBEKT He SIBJISeTCS
mycopowm s Lua. TouHo Tak ke 0001 06beKT, KOTOPBIN XpaHUTCS B TJI00ambHOM repeMeHHOMI, He
Oyner mycopom njs Lua, make eciu Ballla mporpaMMa HUKOT/Ia He BOCIOJIb3yeTCs UM CHOBa. B
oboux ciayuasx BaMm (T.e. Baliedl TporpaMme) TpUAeTCsl M03abOTUTHCS O TIPUCBAWBaHUU Nil 3TUM
TMO3UIL[MsM, YTOOBI OHU B /lajibHelllIeM He TOMellla/ld YHUUTOKeHHUI0 aHHOTO 00beKTa.

Tem He MeHee, MPOCTOM UMCTKW BalllMX CCBHIJIOK He BCerJza J0CTaTO4YHO. []7s1 HEKOTOpPBIX
KOHCTPYKL[M HY)KHO OpraHM30BaTb [OMOJHUTEJbHOE B3aUMOJ ENCTBHE MeXAy MNpOorpaMmMou u
cbopuukoM mycopa. TUMHUUHBIM MPUMEPOM SIBJISIETCS XpaHeHWe B Balliell MporpaMme KOJUIeKIIUU
BCeX >XUBBLIX 0OBEKTOB OTIpe/ie/ieHHOTO BUfa (Haripumep, (aityioB). 3asaua KakeTcsi PO CTOM: BaM
MUIllb TpeOyeTcsl BCTaB/ATh KaXK/blii HOBbI 00BEKT B KoJuleKlMio. OlHAKO, KaK TOJILKO 00BeKT
CTAHOBUTCS UAaCTbIO 3TOU KOJUIEKL[MU, €T0 YHUUTOKeHUe CTAHOBUT CI HEBO3MO XXHbIM! [laxke eciu Ha
Hero He CChIJIAIOTCA Apyrue 00beKThl, Ha HEr0 CChIJIA@TCS CaMa KOJuleKIus. Lua He MOXKeT 3HaTh O
TOM, UTO 3Ta CChIJIKA He Jj0JKHA TMPensTCTBOBAaTh YTUIU3ALUU JJaHHOTO 00beKTa, eC/IU TOIbKO BBI
He coobuumu Lua 3ToT dakT.

Cnabbie Tab/MUIbI — 3TO TOT MeXaHW3M, KOTOPBIM Bbl UCIOJIb3yeTe, YTOOBI yKa3arh Lua Ha ToO,
YTO CChIJIKa He JI0J/DKHA MPernsaTCTBOBATh YHUUTOXeHUI0 00bekTa. Cnabas ccbuika (weak reference)
— 3TO Takas CChlIKa Ha 00BeKT, KOTopasi He yuuThiBaeTcsi cOOpIukomM mycopa. Eciu Bce cChiKH,




YKa3bIBaIOIIMe Ha 00BEKT, SABISIOTCA C/1a0bIMH, TO JaHHBIM OOBEKT YTHIM3UPYETCS, a 3TU cyabble
CCBUTKM KakuM-nbo obpa3om yganstoTcs. Lua peanmusyer ciabble CChIIKM Kak cyia0Oble TabJIMIIbL:
cnabas mabauya (weak table) — 3T0 Takas Tabimila, Bce CCIJIKM KOTOPOH SIBASIOTCS Ca0BIMU. ITO
3HAUUT, UYTO €C/id OOBEeKT XpPaHUTCS TOJBLKO BHYTpU c/abbix Tabsui], To Lua co BpeMeHeM ero
YTUJIU3UPYeT.

Y Tabnui] eCcThb K/IIOUM W 3HAUeHMSs, KOTOpble MPU 3TOM MOTYT COZlep)KaTb JitoOble BU/IbI
00BekTOB. B 00bIUHBIX 0OCTOSATENbCTBAaX COOPIIUK Mycopa He YTUIU3UDPYeT O00BeKThbI, KOTOpPhIe
SB/ISIFOT CSI K/TFOUaMK U CChIJIKAMU B OTKPBITOM /i 10 CTYyIIa Tabsmile. To eCTh U KIHOUU, U 3HAUEHUS
SIBASIFOTCS CUIbHbIMU CCbLIKamu (strong reference), To eCTb OHU MpejOTBpal]alOT YTUIM3ALUI0 TeX
00BEKTOB, Ha KOTOpble OHM yKa3biBalOT. B c/abo¥ Tabmuile ¥ K/OUM, M 3HaU€HUS MOTYT OBITh
c1abbiMU. JTO 3HAUWT, YTO CYI[eCTBYIOT TpU BHJA CAabbix Tabmuil: Tabauiel co caabbiMu
K/IFouaMu, Tabauiel co c1abbiMM 3HAUEHUSIMU U TIOJTHOCTBIO cjiabble TabJulIbl, Te U KU, U
3HauUeHUs SIBASIOTCS c1abbiMu. He3zaBucuMo OT BHAa Tab/Wilbl, MPU YHUUTOXKEHUW K/HOUa WIA
3HaYeHUs U3 Hee y/iajseTCs BCs 3aIlUCh.

CnabocTh TabUIBI 337 aeTCs TIoJieM __mode ee MeTarab/vibl. 3HaueHWe 3TOTO M0JisA, KOTAa OHO
TIPUCYTCTBYET, A 0/DKHO OBbITh CTPOKOM; eC/au 3Ta CTpPOoKa paBHAa "k, TO KIHOUW B 3TOU Tabsuie
AB/ISIFOTCSA C1abbIMK; €C/TM 3Ta CTPOKa paBHa "v'", TO C/1a0bIMU SIBJIAIOTCS 3HAUEHMS B 3TOU TabMIle;
ec/Id 3Ta CTPoKa paBHa "kv", TO W K/IHOUW, U 3HAUeHHUS B JJaHHOMW Tab/MIe SBSIOTCS C1abbIMHU.
Cnenyroiuii mpuMep, X0Ts1 U UCKYCCTBEHHbIH, MOKa3bIBaeT 0 CHOBHOE TI0Be/leHre C1abbix Tab/uil;

a = {}
b = {__mode = "k"}
setmetatable(a, b) -- Tenepb y 'a' ecTb cnabble KNwuu
key = {} -- co3gaeT NepBbll KoY
alkey] = 1
key = {} -- co3gaeT BTOPON Kiwou
alkey] = 2
collectgarbage() -- MNPUHYAUTENbHO 3afelicTBYeT UWKA COOpKU Mycopa
for k, v in pairs(a) do print(v) end
--> 2

B 5TOM mpuMepe BTOpOe TMpHUCBauBaHUe key={} Tepe3aluChiBaeT CChIJIKY Ha MepBbid K/ItOU. BbI30B
collectgarbage 3acTaBjsieT COOPIIMK Mycopa MPOBECTH IIOJIHYIO yTWau3aluio. [TockonbKy Ha
MepBbIi K/IHOU 0O0/bIlle He OCTaloCh CCHIJIOK, 3TOT KU YTUIU3UPYETCs, a COOTBETCTBYHOIIas
3amrch B Tabsmile yaansercs. O HaKoO BTOPOM KIIHOU TIO-TIPeXKHEMY XPaHUTCS B TlepeMeHHOU key U
MO3TOMY He YTUTU3UPYETCSl.

O6parvTe BHMMaHWe, UTO W3 C1a00W TabOMUI[bI MOTYT OBITH YTHUIM3UPOBAHBI JIMIb OOBEKTHI.
3HaueHMs1, HapPUMep YHC/ia U JIoTUUeCKre 3HaueHusi, COOpIUKOM He cobuparotcsa. Hampumep, ecnm
Mbl BCTaBUM YHC/IOBOM K/IHOU B TaOMMIYy a (M3 Hallero mpeAblJyilero rnpuMmepa), To COOPIIUK
MyCOpa HUKOT/ja ero He yaanuT. Pasymeercs, ec/y 3HaueHHe, COOTBETCTBYHOLLee YUCJIOBOMY KIIHOUY,
XpaHUTCS B Tabmile co c1abbiMK 3HaUEeHUSIMU, TO W3 Hee Yz a/lsieTCs BCSI COOTBeTCTBYIOII[ast 3aITHCh.

Co cTpokaMu eCTb OJjHa TOHKOCTb: XOTS CTPOKH M YTHIM3UPYIOTCS COOPIIMKOM Mycopa, C
TOUKU 3DEHMsI peanu3al[id OHU OTJ/IMYAIOTCS OT OCTalbHBIX YTHUIM3UPYeMbIX 00BeKTOB. [Ipyrue
00BEKTBI, TaKWe KakK TaOJWI[bl U HUTH, co3faroTcsa siBHO. Harmpumep, korga Lua BbIUMCISIET
BbIpa)KeHWe {}, TO OH CO3[aeT HOByH Tabsmwmily. OpHako, co3maeT M Lua HOBYH CTPOKY Ipu
BbluMc/ieHnH "a". ."b"? UTo, ey B cucTeMe yxke eCTb CTpoka "ab"? Co3gact i Lua HOBYIO CTPOKY?
MoskeT M KOMIWISTOP CO3[aThb 3Ty CTPOKY Tepe/l BBINIOJHEHWEM MNpOTrpaMMbl? JTO He HMeeT
HUKAKOTO 3HaYeHUs:: 3TO Bce JeTanu peanu3anuu. C TOUKU 3peHUs TPOrPaMMUCTa, CTPOKU SIBJISIFOT CS
3HauUeHUsMH, a He 00bekTamMu. [To3ToMYy, Tak ’Ke KaK M UYKUC/IO WM JIOTUUeCKoe 3HaueHue, CTPOKa He
ynansieTcs u3 cnaboit Tabauiel (KpoMe ciiyuasi, KOT/ia yza/iseTcsi CBsi3aHHOe C Hell 3HaueHue).



17.2. DyHK1uHM C 3alI0MHUHAHUEM

Pacripo cTpaHeHHBIM [IPOTrpaMMUCTCKUM IIPUEMOM SBJ/IIeTCS I10JIy4eHre BbIUIPhIIIa BO BpeMeH!
3a CueT MPOWrpHILIA MO MaMsITU. Bbl MoXKeTe yCKOPUTH (DYHKIMIO TMOCpPeJCTBOM 3ANOMUHAHUS
(memorizing) ee pe3y/ibTaToOB, UTOOBI B [lanbHelIIeM, KOT/ia Bbl BbI30BeTe 3TY Ke (PYHKIUI0 C TeMU
)Ke aprymMeHTamu, (yHKLIMSI CMOTJIa BO CTI0/Ib30BaThCsl TEM >Ke pe3y/ibTaToM.

[IpencraBbTe cebe 0OBIUHBIN CepBep, MOJIyYaroIIUil 3alIPOChl B BUjle€ CTPOK, COJlepKall[uX KOJ
Lua. Kaxxzabld pa3 npy MoJiydeHUM 3arnpoca cepBep BBINOJHSAET load JJisl TOJYYeHHOU CTPOKHU U
3aTeM BbI3bIBaeT MOJyuYeHHYH (yHKUui0. OfHako load — 3arpaTHasi (QyHKLUS, U HEKOTOpbIe
KOMaH/ bl /i/I1 CepBepa MOTYT [JOBOJIbHO YAaCTO IIOBTOPATHCSA. BMeCcTo MOBTOPHOI'O BhI30Ba load
K& bl pa3, Korjga cepBep MOJydyaeT paclpoCTpaHeHHYK0 KOMaH[y Bpofe 'closeconnection()",
cepBep MOXXET 3anOMHUMb pe3ynbTaT load TMPU TOMOLIM BCroMorarenbHOW Tabsuuel. [lepen
BbI30BOM load cepBep TpOBepsieT IO 3TOW Tabiuvile — He Oblia /M yKe NpeoOpasoBaHa JaHHas
cTpoka. Eciu cepBep He MOXKeT HaWTH 3Ty CTPOKY, TOrja (M TOJMBKO TOTZA) OH BbI3bIBaeT load U
COXpaHsieT pe3y/bTaT B 3TOU Tabsuile. Mbl MOXKeM 3a/I0)KUTh 3TO TOBe/leHre B HOBYHO (QYHKIIUIO:

local results = {}
function mem_loadstring (s)
local res = results[s]

if res == nil then -- pesynbTaT He AO0CTyneH?
res = assert(load(s)) -- BblMMCNAET HOBHII pe3ynbTaTt
results[s] = res -- COXpaHseT Ansa nocnegywwero nepencnosib3oBaHns
end
return res
end

BBIMTDBIIT OT 3TOUW CxeMbl MOXKeT ObITh OTrpOMHBIM. OZlHAKO, OHA TAKXKe MO>XKXeT MPUBECTHU K
Herpe/BU/IeHHbIM 3aTpaTaM pecypcoB. XOTS HEKOTOpble KOMaH/bl MOBTOPSIIOTCS CHOBAa U CHOBA,
MHOTHe Zipyrve KOMaH/bl BBITIOJHSOTCS JIMIIb OfHAX/bl. Tabsuila results MoCTeneHHO cobupaet
BCe KOMaH/|bl, KOTODbIe CcepBep Korja-aubo mosydyan, BMeCTe C KX KOJaMH; CIIyCTsi HeKOTOpoe
BpeMsi 3TO MO>KeT MPUBECTU K MCUepraHuio naMsTu Ha cepBepe. Crabbie TaOUIbI TIPE/ 0 CTABSIOT
TIPO CTOe pellieHre JaHHOM 1po6embl. Eciu Tabnuia results XpaHUT ciabble 3HaUeHUS], TO KaXK/ bIi
I[UKJI COOPKU MycCOpa y/ja/lUT BCe HEUCIOJib3yeMble Ha JaHHbIM MOMEHT rpeoOpa3oBaHus (TO eCTh
TpaKTUYeCKH BCe):

local results = {}
setmetatable(results, {__mode = "v"}) -- penaeTt 3HaydeHuWa cnabbiMu
function mem_loadstring (s)

<Kak npedcoe>

Ha camom [iene, TOCKOJIbKY HWH/IE€KChI BCerja SIBJSIOTCS CTPOKaMH, TIPU ’KelaHUU MBI MOXXEM
cenarhb 3Ty TabJMily MOJHO CThIO C1aboii:

setmetatable(results, {__mode = "kv"})

OKoHuarenbHbIA pe3yabTaT TaKou Xe.

TexHuKa 3allOMUHAHUSI TaKXKe T0Jie3Ha, KOT/la HY)KHO ObITh YBepPeHHbBIMU B YHUKAJIbHOCTU
o0BeKTa oripefiesieHHOr0 Bufa. Harpumep, TipesicTaBUM CUCTeMY, B KOTOPOU LiBeTa TpeJ CTaB/eHbI
Tab/MaMu C MOJSIMU red, green U blue. [IpumMuTHUBHas gabprka 1IBETOB reHepupyeT HOBBIM I[BeT
TIPU Ka)k/|OM HOBOM 3arpo ce:

function createRGB (r, g, b)
return {red = r, green = g, blue = b}



end

I/ICHOJ'IBBYH TEXHHUKY 3dlIOMHUHAHHA, Mbl MOXXEM MHOT'OKPATHO HMCIIOJ/Ib30BdTh OJHY U Ty XK€ Ta6J'II/I]_]"y
A4/ OAHOI'O XU TOT'O JKe LIBeTd. HPI/I CO34dHHMH YHHUKA/JIBHOT'O KJ/IHO4Ua [4J/Id KdXKA0I'0 LiBe€Tad MBI ITPOCTO
KOHKdTe€HHpyeM HMH/J €KChbI IBE€TA I10 CpejCTBOM Kakoro-iambo pa3n eJInTeJisd:

local results = {}

setmetatable(results, {__mode = "v"}) -- penaeTt 3HadeHuWa cnabbiMu
function createRGB (r, g, b)
local key = r .. "-" ... g .. "-" .. b
local color = results[key]
if color == nil then
color = {red = r, green = g, blue = b}
results[key] = color
end
return color

end

VHTepeCcHBIM O CliefiCTBUEM 3TOM peanusal[iU sSIB/SIETCS TO, UTO T10JiIb30BaTe/ib MOKeT CPaBHUBATh
1[BeTa TIpM IIOMOIIM CTaH/JapTHOW oOTlepaliud CpaBHEHMs, TOCKOJIbKY JiBa COCYIleCTBYIOIIUX
O/IMHAKOBBIX 1IBeTa BCer/a Mpe/CcTaB/leHbl OHOW U TOM ke Tabsuiei. O6paruTe BHUMaHUe, UTO
JaHHBIA I[BET MOJKeT OBITb TMpe/CTaB/ieH pasHbIMU TabiuilaMyd B pa3Hble MOMEHTBHI BpPEMEHH,
10 CKOJTbKY BpeMsi OT BpeMeHU LUK/ cOOpKHM mMycopa ouwmiraeT Tabmuiy results. OpHaKo, TOKa
JaHHbIA 1IBET MCIIOJIb3YeTCs, OH He MOXXeT ObITh yaaneH U3 results. [Io3ToMy, Korja I[BeT
CyllleCTBYeT TaK [J[0JIT0, YTO ero CPAaBHUBAIOT C HOBBIM I[BETOM, €ro Tpe/iCTaB/ieHHe Takxke Oyzmer
Cyll[eCTBOBATh /10 CTaTOUYHO J0/Ir0, UT0OBI MPUTOAUThCS J/I51 HOBOTO IIBeTa.

17.3. ATpubyThi 06beKTa

[Opyroii BaxkHOU 006/1aCThi0 MpUMeHeHUsT C1abbiX Tab/UL SIBJSIETCS CBsI3bIBaHUE aTpUOYTOB C
o6bekTamu. CyljecTByeT MHOXECTBO CUTYyal[uid, B KOTOPbIX HaM HY>KHO TIPUKPENUTh HEKOTOphIii
arpubyT K 0OBEeKTy: MMeHa K (YHKI[UsAM, 3HaueHUs T0 YMOJYaHUIO K TabsuiaM, pa3Mepbl K
MaccuBaM M T. [i.

Korma o6bekT siBsieTcsi Tabsuileid, Mbl MOXKeM XpaHUTb aTrpubyT B camoii Tabswmile, mojo006paB
MO/ X0/ SII[UM YHUKA/IbHBIN K/TH0U. Kak MbI y>Ke BU/J ey, TPo cToM U 0e3011n00uHbIN €riocob co3aarh
YHUKabHbIN K/IHOU — 3TO CO3/1aTh HOBbI 00beKT (00bIUYHO TAabMMUIly) U MPUMEHSTh ero B KaueCTBe
kmtoua. O Hako, ec/ii 00BeKT He sIBJsieT sl Tabuilell, TO OH He MOXKeT XPaHUTb CBOU COOCTBEHHbIe
arpubyThl. [laxke B cjiyduae TabJUI] HaM He BCer/la HY)>XHO XpaHUTh aTpuOyT B MCXOZHOM OOBEKTe.
HanprMep, HaM MO>KeT MOHaZ,0O0UTCS XpaHUTH TOA00HBIN aTpUOYT 3aKPLITHIM WM HaM He HY)XHO,
yToOBl arpubyT Meman obxoay Tabnuipl. Bo Bcex 3TUX ciayuasx HaM HY)XeH WHOW Criocob
CBSI3bIBAHUSI aTPUOYTOB C 0O BEKTAMMU.

KoHeuHo, BHellTHsisi Tab/ulja Mpe/0 CTaB/isieT U/leaabHbIN Crocob mpucoeuHeHus aTpubyToB K
obbekTaM (He C/yyailHO, YTO Tab/MLbl WHOT/A HasblBAalOT dACCOYUAMUBHbIMU Mdaccugamu). Mpl
UCTIOb3yeM OOBeKThl KakK KJ/IHUM, a UX arpubyThl — Kak 3HaueHUs. BHelHss Tabauija MoXXeT
XpaHUTh arpubyTel 00BEeKTOB M0O0OTO TuMa, Tak Kak Lua mMo3BOJISIET MCIO/b30BaTh O0OBEKTHI
nmoboro Tuma B KauecTBe Kiwouei Tabmwmilbl. bosiee Toro, arpubyThbl, XpaHsiijUecsi BO BHeITHel
Tab/ulle, He BAUSIFOT Ha Apyrue 00beKThl U MOTYT ObIThH 3aKPLITHIMU, TAK JKe KakK U caMa Tab/uiia.

OpHako, 3TO Ha MepBbIi B3MVIsAY U eanbHOe pelleHre 00/1aaeT OrPOMHBIM HeJl0CTaTKOM: Kak
TOJIBKO Mbl MCIOJIb30Bad OOBEKT B KauecTBe K/oya B Tabsuie, Mbl 0Opekau ero Ha BeyHOe
cyljecTBoBaHue. L.ua He MOXXeT yTWIN3UPOBaTh 00BEKT, KOTOPKIM KCIOJIb3yeTCs B KaueCTBe KiIoua.
Ecu MbI uCrosib3yemM 00bIYHYI0 Tabuily , yTOOBI MPUBs3aTh K QYHKLIUSIM UX UMeHa, TO HU OflHa U3



3TUX (PyHKIMI HUKOTAA He Oymer ymaneHa. Kak Bbl BepOSITHO JI0TafiaiucCh, Mbl MOXKeM u30exkaTb
3TOr0 He/0CTaTKa MpU MoMoIu c1abbix Tabauil. OfHAaKO, Ha 3TOT pa3 HaM TMOHaA005TCs cabbie
kmtoun. [IpumeHeHue cabbIX K/oueld He MpeJoOTBpalljaeT WX YTWIM3ALMIO, KOTZAa Ha HUX He
ocrtaeTcs 6oJibiiie cchbiiok. C 1pyroil CTOPOHBI, y TaOUIBI HEe MOTYT OBITH C/a0bble 3HaUeHUSs]; HHAUe
arpubyTHI CyIIle CTBYIOI[HUX 0OBEKTOB MOT/IU ObI OBITH YTUIU3UPOBAHHI.

17.4. BHoBBb Ta0/MIbI CO 3HAYEHHUSMH 110 YMO/TUAHHIO

B pa3gene 13.4 Mbl 00Cy)XAaid, Kak peasn3oBaTh TaOJUIBI CO 3HAUEHUSIMM T10 YMOJ/YaHUIO,
OT/JIMUHBIMU OT nil. Mbl paccMOTpend OfWMH 4YacCTHBIM MOAXOJ U 3aMeTW/IM, UYTO B JBYX [|PYrUX
MO/IX0/1aX TIPUMEHSIIOTCs Cabbie TabMMIIBI, MO3TOMY MX Mbl OTJIOXKW/IM Ha MOTOM. Tereph Topa
BEpHYThCS K 3TOM TeMe. Kak Bbl yBUAUTe, 5TU [ Ba pelleHUs 3a/aud peaau3alid 3HaAUeHUW TI0
YMOJIYAaHUI0O HA CaMOM [iejie SBJIIFOTCA YaCTHBIMU CJydasMH Yy)Ke pPacCMOTPEHHBIX 10/ X0 0B:
arpubyToB 00BbEKTOB U 3alI0 MUHAHUSI.

B miepBOM peliieHUH Mbl UCMOJIb3yeM cabyro Tabsuily, yToObl CBSi3aTh C KaXkA oW Tabiuleit ee
3HaYeHUS 110 YMOJTUAHHUIO

local defaults = {}
setmetatable(defaults, {__mode = "k"})
local mt = {_ _index = function (t) return defaults[t] end}
function setDefault (t, d)
defaults[t] = d
setmetatable(t, mt)
end

Ecmu 661 y defaults He OBIZIO C/1a0BIX K/TFOUEH, TO BCe 3TH TaO/MI[bI CO 3HAUEHHUSMHU T10 YMOJTUAHHUIO
Cyll[eCTBOBaJIM OBI 10 CTOSIHHO.

Bo BTOpOM pellleHWHM Mbl MCIIOb3yeM pa3Hble MeTaTab/yuibl [/ pasHbIX 3HAUEHWM TI0
yMO/TYaHUIO, HO TP 3TOM Mbl MHOTOKPaTHO HCIIOJ/Ib3yeM OZHY U TY JKe MeTaTa0/uIly TPy KaXKJ oM
TTIOBTOPHOM HCIT0/Ib30BAaHUH 3HAUEHUs 110 YMOJTYaHHUIO. OTO TUMMMUYHOE NpUMeHeHHe 3alI0 MUHAHMS:

local metas = {}
setmetatable(metas, {__mode = "v"})
function setDefault (t, d)
local mt = metas[d]
if mt == nil then
mt = {_ _index = function () return d end}

metas[d] = mt -- memorize
end
setmetatable(t, mt)

end

B pgaHHOM c/lydae Mbl TIpUMeHsieM Cja0ble 3HA4eHWs, UTOOBI pa3peliuTh YTUIM3ALUI0 YKe
HEWCTI0JIb3yeMbIX MeTaTal Iuil.

Kakass W3 3TUX [AByX peanu3aliuil sBiaseTcs maydiied? Kak o00bIYHO, 3TO 3aBUCUT OT
obcTosTenbCTB. Y 00eux cxoxkasi C/I0KHOCTb U CXOoXKee OwicTpogeiicTBue. [lepBasi peanu3sariust
TpebOyeT HecKolbKUX c0B (1 cmoBo = 2 Gaiita) mamMaATH AJis KaK0W Tab/iUIbl CO 3HaUeHHEeM II0
yMOJTYaHUIO ([Jis 3amvceid B defaults). BTopas peanu3arusi TpebyeT HeCKOJbKUX /1€CITKOB CJIOB
MaMSTH JIS1 KK 0TO OT/ebHOT0 3HAUeHUS 110 YMOJT4aHui0 (HoBas Tab/wila, HOBOe 3aMbIKaHHe U
3aMMch B metas). I103TOMYy ecid B BallleM IPUIOKEHWUH TBHICSUU TabOMI] C BCETO HECKOJLKUMU
Pa3MUHBIMUA 3HAaUeHUsSMHU TI0 YMOJIUAaHWIO, TO BTOpOe pellleHWe siBHO Oymer syuiie. C apyroi
CTOPOHBI, €CJIM HeCKOJIbKO Tabsuil 06/1ajat0T 001MME 3HaueHUsIMU 110 YMOJTUaHHIO, TO BaM JIydllie
TIpe/iTioueCcTh MepPBYI0 peaiu3aljuio.




17.5. O emepHbIe TAOIUIBI

Crno>kHast CUTyal[usl BO3HUKAET, KOr/ia B TabJ/uIe co c1abbIMU K/TIOUaMM 3HaueHHe CChIIaeTCs Ha
CBOI COOCTBEHHBIN KJ/IIOU.

OTOT ciyuai ropas3so 6oJiee pacripoCTpaHeH, ueM MOJXKET IMOKa3aThCs. B KauecTBe TUIMMYHOTO
npuMepa Bo3bMeM GabpukKy (yHKOUi-KoHCTaHT. IlogmoOHast ¢abpuka TmosydaeT OOBEKT U
BO3BpaljaeT GyHKI[HIO, KOTOpasi PY BbI30BE BO3BPAIl[aeT 3TOT 00BEKT:

function factory (o)
return function () return o end
end

JTa cba6pHKa SABJIAETCA XOPOLIMM KadaHAWA4dTOM [Jid 3dlIOMHWHAHUSA, 4yTOOBI HE CO30aBdTb HOBOe
3dMbIKdHHE, KOTld YK€ €CTb 'OTOBOE€:

do
local mem = {}
setmetatable(mem, {_mode = "k"})
function factory (o)
local res = mem[o0]
if not res then
res = function () return o end
mem[o] = res
end
return res
end
end

OpHako, 31ech €CTb OUH Mo BoX. OOparuTe BHUMaHUe, UTO 3HaueHHe ((PyHKI[HUSI-KOHCTAHTA),
CBsI3aHHOEe C 00BeKTOM BHYTPHU mem, CChLJIAaeTCSI Ha CBOW COOCTBEHHBIM K/IOU (caM 00BEKT). XOTs
K/JIIOUM B 3Tod Tabsuie cnabble, 3HaueHWs CAa0bBIMU He ABASIOTCA. Ilpu  cTaHmapTHOMU
WHTepHpeTanuu c1abbix Tabaui HUUTO He OyzeT yaaneHo U3 TabJUIbI C 3aTIOMUHaHUeM. [1o CKOTbKY
3HAUeHUs He SIBISIOTCS CIabbIMHU, BCersia eCTb CWIbHAas CChIIKA Ha KakAyioo (GyHkuuio. Kaxmas
(GYHKIMS CChI/IAaeTCSI Ha CBOM COOTBETCTBEHHBIM 00BEKT, TTO3TOMY Ha KaXkK/|blii 00BEKT BCer/a eCTh
cunbHas ccbinka. TakuMm o6pa3oM, HecMOTpsS Ha crabble KIHOUW, 3TU OO0BEKTHl He OyayT
YTUTA3UPOBAHbI.

OpHako, 5Ta OTpaHWUYeHHas WHTepIpeTalus He oueHb yA00HA. BONBIIMHCTBO OXKHAAET, UTO
3HaueHUWe B TabO/MIle JOCTYITHO TOJILKO Uepe3 COOTBETCTBYHOIMH Kaod. [Io3TOMy MBI MOXeM
pacCcMaTpUBaTh BBIIIEONMCAHHBIA C/lyyaidi B KauecTBe pPasHOBUAHOCTU IUK/IA, TAe 3aMblKaHHe
CChlTaeTCs Ha 00BEKT, KOTOPBIN (uepe3 Tab/MIly C 3alIOMHUHAHWEM) B CBOIO Ouepe/ib CChIJIaeTCs Ha
9TO 3aMbIKaHHeE.

Lua 5.2 periaeT JaHHYIO Tpo06JeMy MpU MOMOIU KOHIeNIUKM 3deMepHbIx Tabsui. B Lua 5.2
Tabmmia co cnabbIMU K/IOUaMU M CWIBHBIMU 3HaueHHUSIMU SIBJIIeTCA 3¢gemepHoll mabauyel
(ephemeron table). B »3demepHo#i Tabiuile AOCTYIMHOCTh K/OUa YMPAB/SET [0 CTYIMHOCTbIO
COOTBETCTBYIOIIlero 3HaueHus. B yacTHOoCTH, paccMoTpuM 3amuck (k, v) B 3demepHoi Tabmwuiie.
CchlZIKa Ha V SIB/IIeTCS CUJIbHOM, TOJILKO €C/IM CYIeCTBYeT CU/IbHasi CChlKa Ha k. B mpoTMBHOM
C/lyyae 3alch CO BpeMeHeM Y asiseTcs U3 Tab/MITbI, 1a)ke eC vV CChliaeTcs (MPsSMO WM KO CBEHHO)
Ha k.

17.6. ®uHa/mM3aTopsl



XoTs 3a7aueit cOOpIMKa Mycopa SIB/sSeTCS YTUau3alds 06beKToB Lua, OH TakyKe MOXKeT ITOMOYb
rmporpaMMaM C OCBOOOXXZeHWeM BHeITHUX pecypcoB. C 3Tol 11e/ibl0 HEKOTOPbIe SI3bIKU
NpOorpaMMHMpOBaHUsl TpefjlaraloT MexaHusMm (uHanu3aropoB. PuHaruzamop (finalizer) — »3to
byHKIMS, CBsI3aHHasi ¢ 00BEKTOM, KOTOpasi BbI3bIBAeTCS Mepesl TeM, KaK 00BbeKT OymeT yjaneH
CcOOPIITMKOM MYyCOpa.

Lua peanusyet (hrHa/nIU3aToOphl MpU MOMOIIM MeTaMeToja _ gc. IlocMOTpuTe Ha c/efyroliui
rpumep:

o= {x = "hi"}

setmetatable(o, {__gc = function (o) print(o.x) end})
0 = nil
collectgarbage() --> hi

B 3TOoM mpuMepe MbI CriepBa co3maeM TabJUIy U YCTaHaBIMBAeM /Jiss Hee MeTarab/uily, Y KOTOPOM
€CThb METAMeTO/] __gc. 3aTeM Mbl YHUUTO’KaeM eZlMHCTBEHHYIO CChIJIKY Ha 3Ty Tab/uily (r/1006anbHast
repeMeHHasi o) M 3allyCKaeM TI0JIHy¥0 cOOpKy Mycopa TIpM TOMOII[A BbI30Ba collectgarbage. Bo
BpeMsi cbopku mycopa Lua obOHapykuBaeT, uTo jaHHas Tab/vila He SBJSETCS AOCTYIHOW U
BbI3bIBaeT ee (pMHA/NIU3aTOp (MeTaMeTo/ _ gc).

Y duHam3atopoB Lua ecTb OflUH HIOAHC, CBSI3aHHBIA C TTIOMETKOW 00BbeKTa /s hrHa/IW3aL|H.
Mbl TomMeuaeM OOBEKT A/ (puHANMM3aI[MM, KOT/AA 3aJaeM /s Hero MeTarabiMily C HeHY/IeBbIM
MeTaMeTO0M __ gc. Ec/ii MbI He moMeTuM 00BEKT, TO OH He OyzaeT uHaMM3MpoBaH. bosbliiast yacTh
KO/la, KOTOPBIM MbI TIHIIIeM, pabOTaeT O)KujaeMbiM 00pa3oM, HO WHOT/a BO3HHMKAIOT CTpaHHbIE
C/lyyau BpoJje Cjie/l yIOIlero:

0 — {X — llhill}

mt = {}

setmetatable(o, mt)

mt.__gc = function (o) print(o.x) end

0 = nil

collectgarbage() --> (HM4Yero He nevaTtaeT)

B sTom rnmpumepe METaTaGHHua, KOTOPYIO MbI YCTdHABJ/IMBAEM [Jid o, HE CO4EPXXUT MeTaMeTOodd __gc,
M03TOMY OOBEKT U He romeuaercs AJisd ¢uHamu3auu. [Jaxe eciw 1MoToM Ao00aBUTH Moje _ gc
METaTa6J'II/IL[e, Lua He mocuuTaeTr 3TO IIpPUCBaBdHHWE KdKHM-TO 0C06€HHI>IM, TaK YTO OOBLEeKT He
Oymer momeueH. Kak Mbl U CKaszaad, 3TO peAKo ObiBaeT mpobyiemMoili; MeTamMeToAbl pefiKo
NU3MEHAIOTCA I10 CJ/ie HaudJ/ld UCITOJ/Ib30BaHUA METaTa6J'II/IL[bI.

Ecnu BbI ,Z[EﬁCTBI/ITEJ'[bHO XO0THUTe 3a4d4dTb MeTaMeTOod IIO03Ke, TO Bbl MOXeTe HCIIOJ/Ib30BdTb
J000e 3HaueHue 4JIA T1I0JIA __gc B Ka4eCTBe BDEMEHHOI'O:

o= {x = "hi"}

mt = {__gc = true}

setmetatable(o, mt)

mt.__gc = function (o) print(o.x) end

0 = nil

collectgarbage() --> hi

Tenepb, MOCKOMbKY MeTarabsvila cofepXUT Tofe _ gc, OOBEKT o HajAJaexaluuM obpa3om
nomMeuaetcs AJsi ¢huHanm3auu. Het Hukakoli mpobyieMbl B TOM, UTOOBI 3a/1aTh MeTaMeTo/] TI03XKe;
Lua BbI3bIBaeT (pMHAIN3ATOP, TOJILKO €CJIM OH SIBJISIETCSI COOTBETCTBEHHOU (DyHKLIUEM.

Korgma c6bopmuk mMycopa yTUIU3UPYeT HEeCKOJbKO OOBEKTOB B OJHOM U TOM XKe LIUK/e, OH
BbI3bIBaeT UX (PUHA/IM3aTOPkI B IOPSiIKe, 00paTHOM TOMY, B KOTOPOM 00BeKThI ObI/IM TTOMeUeHbI /1Jist
dbuHanm3zauu. PaccMoTpum criefi yro1uii ipumMep, KOTOPBIM CO3/laeT CBSI3aHHBIM CIMTHUCOK 00BEKTOB C
dbrHanM3aTopaMu:



mt = {_ _gc = function (o) print(o[1]) end}
list = nil
for 1 =1, 3 do

list = setmetatable({i, link = list}, mt)
end
list = nil
collectgarbage()

[TepBbiM (puHaMU3UPyeMbIM 00BEKTOM OygeT 00beKT 3, KOTOpPbIM ObLI T0C/IeJHUM TOMeueHHBIM
00BEKTOM.

CuuTarb, UTO CCHUIKU MEXY YTUIU3UPYeMbIMU O00BEeKTaM{ MOTYT MOBJIUSATH Ha TMOPSAOK UX
dbuHanM3alMM — pacrpo cTpaHeHHoe 3absyx/eHue. Haripumep, MOKHO MO yMaTb, UTO O00BEKT 2 B
TIpe/i b/l yilleM mpuMepe [10/DKeH ObITh (UMHaMU3UpOBaH repesi 00BeKTOM 1, 10 CKOJIBKY CYIIleCTBYyeT
ccoika ot 2 K 1. OHako, CChIIKA MOTYT (hOpMUPOBaTh LUK/bL. [I03TOMYy OHM HUKaK He BAUSIIOT Ha
MOPsA 0K (PUHAIM3aLUU.

I pyruM HeouyeBUJHbIM MOMEHTOM, CBsI3aHHbIM C ()MHA/IW3aTOpPaMHU, SIBJSIETCS 80CCMAHOB/EHUE
(resurrection). Ilpu cBoeM BbI30Be (pUHAIM3aTOP T0JIydyaeT B KaueCTBe NapameTpa (GUHaIU3UpyeMblil
006bekT. Takum o6pa3oM, OOBEKT CHOBA CTAHOBUTCS >KWMBBIM, IO KpailHell Mepe Ha BpeMsi
¢dbuHanv3auuu. f HasbiBal0 3TO B8peMeHHbIM 80ccmaHoeneHueMm (transient resurrection). Bo Bpewmsi
BBITIOJIHEeHUsl ()MHAIM3aTopa HUUTO He MelllaeT eMy COXpPaHUTb O0OBeKT, cKakeM, B riobanbHOM
repeMeHHOM, uTOObI 0OBEKT OCTajCs A0CTYIHBIM TOC/e Bo3Bpara u3 (¢uHamm3aropa. 51 Ha3biBaro
3TO NePMAHEeHMHbIM 80CCMAHOB/AeHUeM (permanent resurrection).

BoccraHoBieHMe [0/DKHO ObITh BpeMeHHbIM. PaccMoTpuM cief yroliuii pparMeHT Koja:

A = {x = "this is A"}

B = {f = A}

setmetatable(B, {__gc = function (o) print(o.f.x) end})
A, B = nil

collectgarbage() --> this is A

duHamM3aTop A/ B oOpaijaeTcs K A, TI03TOMY A He MOXKeT ObITh ymaseH Ao (uHammsanmu B. Lua
I0JDKEH BOCCTAaHOBUTH U A, M B TIepe]] BEI30BOM (hHHAIM3aTOoPa.

3-3a BoCCTaHOB/IEHHUsS 00BEKTHI € (hMHa/MM3aTOpaMyu COOMPAIOTCS B /1Ba 3Tara. BHavane, Koraa
cOopmuMK Mycopa oOHapy)KuBaeT, UYTO O0O0BEKT ¢ (UHAIU3aTOPOM  HEAOCTH)XHUM, OH
BOCCTaHAB/IMBaeT 3TOT O0BEKT U J00aB/sieT ero K ouepenu (uHamusanuu. [Toce BBITIOTHEHUS
¢uHamm3aropa Lua moMevaeT 00beKT Kak (hMHaANIM3UPOBaHHBIA. B ciieyromuii pa3, Korga cO0pIuk
Mycopa OOHapy>XWT, UTO OOBEKT HEeHOCTWKUM, OH €ro YHHUUTOXUT. ECM BBl XOTHUTe OBITH
YBEpeHHBIMH B TOM, UTO BeChb MYCOD B Ballled mporpaMme ObIT JeMCTBUTENbHO coOpaH, TO BBHI
IOJDKHBI BBI3BaTh collectgarbage /IBa)K[bl; BTOPOM BBI30B YHUUTOXKUT OOBEKTHI, KOTOPble OBIIN
(uHaMM3UPOBaHbI BO BPeMs TIePBOTO BbI30Ba.

duHaMM3aTop AJIsT KaKA0ro 00BeKTa BBITIOJHSETCS POBHO OAWH pa3, MOCKOJbKY Lua CTaBUT
NMoMeTKy Ha (uHamu3upoBaHHble 00beKThl. Ecii 06beKT He OblT coOpaH COOPIIUKOM [0 KOHIlA
paboThl mporpamMmel, To Lua BbI30BeT ero (hMHAIM3aTop MPH 3aKPLITUM BCEro COCTOsHUS Lua. Ota
T0 CJIe/THsist 0 COOEHHO CTh T03BOJIIeT peanr30BaTh B Lua aHa/mor GyHKIUH atexit, TO €CTh (PYHKIIUH,
KOTOPBbIe BBI3bIBAIOTCS HEIIOCPeJICTBEHHO TIepe]| 3aBepilieHrHeM Iporpammbl. Bce, uTo /s 3TOTO
HY)KHO, — CO3farb Tab/mily C (UHAIU3aTOPOM U 3aKpeNuTh ee TI/Ae-HuOyAb, HalpuMmep B
r7100a/bHOM TTepeMeHHOI:

_G.AA = {__gc = function ()
-- nomecTuTe 34ecb Baw 'atexit'-kop



print("finishing Lua program")
end}
setmetatable(_G.AA, _G.AA)

I pyroli MHTepeCHbIN MO/ X0, M03BOJIsIeT BbI3bIBaTh 3a/laHHYI0 (DYHKIMIO KaXKAbli pa3, Korga Lua
3aBepuaeT UUKA c6opku Mycopa. [TockonbKy ¢uHanM3aToOp BLIMOJHSETCS POBHO OJMH pas, TO
XUTPOCTb 3[eCh B TOM, UTOObI (PUHA/IM3aTOP CO3[aBaal HOBbIM OOBEKT [/is1 BbI30Ba CJie/lVIOILero
¢dburHanu3aropa:

do
local mt = {__gc = function (0)
-- penante Bce, 4YTO XOTUTE
print("new cycle")
-- co3faeT HOBbIi 00BEKT ANA cnegywwero uukna
setmetatable({}, getmetatable(o))
end}

-- co3jaeT NepBblii 06BbEKT
setmetatable({}, mt)

end

collectgarbage() --> HOBbIN UUKN
collectgarbage() --> HOBbI UUKN
collectgarbage() --> HOBbI UUKN

Bo B3aumozelicTBUM 00BEKTOB C (hMHAIM3aTOpPaMU U C/1aObIMU Tab/MIlaMU TOXKe eCTh HI0AHC.
COopIIMK Mycopa OYHIljaeT 3HaueHus B cjiaboii Tabulle mepeJ; BOCCTaHOBJ/IEHWEM, B TO BpeMs Kak
K/IFOUM OUMILAKOTCS MOCAe BOCCTaHOBJeHUs. Crefyromuii gparMeHT Kofa W/UIFOCTPUPYET 3TO
TOBe/l eHUe:

-- Tabnuua co cnabbimMu Krw4yamu
wk = setmetatable({}, {__mode = "k"})

-- Tabnuua co cnabbiMym 3HaAYEeHUAMU
wv = setmetatable({}, {__mode = "v"})

o= {} -- 00BbEKT
wv[1] = o; wk[o] = 10 -- pobaBnsieT ux K obeum Tabnuuam

setmetatable(o, {__gc = function (0)
print(wk[o], wv[1])
end})

o = nil; collectgarbage() --> 10 nil

Bo BpeMs BbITo/IHeHUsT (hMHAIM3aTOpa OH HaXo[UT 00BEeKT B Tabiuile wk, HO He B Tabsuile wv.
O60CcHOBaHMEM TakKOroO TMOBeJeHUsl SIBJISETCS TO, YTO Mbl UaCTO XPaHUM CBOWCTBA 0ObeKkTa B
Tabsuiax co cnabbiMu KarouamMu (Kak Mbl oOcyaunu B pasgene 17.3), u dbuHanM3aropaM MOXXeT
MOHaA00uUThCA AocTyn K 3TuM arpubytam. OfHAaKO, Mbl HCIOJIb3yeM Tabaullbl CO ClabbIMU
3HAUeHUsIMU [I7I1 MHOTOKPAaTHOTO WUCIMOJIb30BaHUSI KUBBIX OOBEKTOB; B 3TOM Cjydyae
dbuHansupyembie 00beKTHI CTAHOBSITCS OeCIoe3Hbl.

YnpaxueHus

Ynpakaenue 17.1. Hanuinnte rpoBepouHbId KO, UTOOBI OMpe/euTh, JeUcTBUTeNbHO 1 Lua
ucriosnb3yetr 3demepHbie Tabmmipl. (He 3a0yabTe BbI3BaTh collectgarbage [Ji MPUHYAUTENILHOTO
1[MK1a c6opku Mycopa.) [To BO3M0’KHO CTH IIpOBephbTe Balll Kof Kak B Lua 5.1, Tak u B Lua 5.2, uT06bI



YBU/[I€Th pasHULy.

Ynpaxnenue 17.2. PaccMoTpuM TiepBbIi ipuMep U3 pasfena 17.6, KOTopbid co3maet TabauLy
dbuHanM3aTopoM, reuarariUM coobileHre Uillb TIPU BbI3oBe. UTO mpou3oiijeT, ec/iv rporpaMmma
3aBepIuTCs 6e3 1ukia coopku mMycopa? UTo ciyuuTcs, ec/ii mporpaMMa BbI30BeT os.exit? UTo
NIpOU301i/ eT, ec/iyd ITporpamMmma 3aBepliuT CBO€ BhIMIOJHEeHHe C OIUOKON?

Ynpaxnenue 17.3. [JomycTuMm, BaM HY)XXHO peaqu30BaTh TabJUIly C 3arioMUHaHUEM [ Jis
byHKIMY, TIOyYarolleli CTPOKY U Bo3Bpallawoieid cTpoky. [IpumeHeHue ciaboi Tabauibl He
TI03BOJIUT YA a/sATh 3allMCH, 110 CKOJIbKY Cabbie TabMIbl He pacCMaTpPUBAIOT CTPOKU Kak Yy ajisieMble
00bekThl. Kak BbI MOJKeTe peasv30BaTh 3allOMUHAHUE B 9TOM CJiyuae?

Ynpaxnenue 17.4. O0bsiCHUTe BBIBOJ, C/ie/lVIOIllel MpOTrpaMMbI:

local count = 0

local mt = {_ gc = function () count = count - 1 end}

local a = {}
for 1 = 1, 10000 do

count = count + 1

a[i] = setmetatable({}, mt)
end

collectgarbage()
print(collectgarbage"count" * 1024, count)
a = nil

collectgarbage()
print(collectgarbage"count" * 1024, count)
collectgarbage()
print(collectgarbage"count" * 1024, count)



Yacrts 111

CrangapTHbie 0M0/IMOTEKH




IJTABA 18

MareMarnueckasa 0Mosimorexka

B sToli M creAyoOIUX TI/aBax, IOCBSIIEHHBIX CTaHAAPTHLIM OHOMMOTEKaM, MOel I[e/bio
SBJSIETCSI He [aThb TMOJHYK Clelu@uKalyMio Kaxaou (yHKUMM, a TI0Kas3aTh, Kakylo
GYHKIIMOHAILHOCTh TIpefloCTaB/sseT Kaxkzias Oubimoreka. [ns SICHOCTH W3M0XKEHUS S MOTY
OTIyCKaTh HEKOTOpble creruduueckrde OTMI[UU WM PEXXUMbI pPaboThI. [J1aBHOUW 1ie/bi0 SIBJISETCS
3a)keub B Bac JIF0OOIBITCTBO, KOTOpPOE 3aTeM MOJKeT OBITh y/[0OBJIeTBOPEHO UTEHHWEM CITPaBOUYHMKA
Lua.

bubsMoTeka math COMEpP)KUT CTaHAApPTHBIM HabOOp MareMarwueckKux GYHKIUMHA, TaKUX Kak
TpUroHomeTpuueckue GyHKIUM (sin, cos, tan, asin, acos W T. II.), BO3BeJleHWe B CTeleHb U
norapudmupoBaHue (exp, log, log10), GYHKIMU OKpyraeHus (floor, ceil), min, max, MYHKIUU [/
reHepalyy MCeBJ0C/Ay4yauHbIX uucea (random, randomseed), TiepeMeHHas pi M MepeMeHHasl huge,
KOTOPpas SIB/ISIeTCs HAauOOJILIIINM TIpe/iCTaBUMbBIM B Lua unc/ioM (Ha HEKOTOPBIX MIaThopMax MOJKeT
TIPYHUMATh ClieljiajibHOe 3HaueHue inf).

Bce TpuroHomerpuueckve GyHKIMKM paboTalT C paguaHaMu. Bbl MoO’KeTe UCII0JIb30BaTh
byHKIMHU deg U rad [/ TIepeBojia MeXAy T'pajiycaMu U pajuaHamMu. Eciu Bbl XOTUTe paboTarh C
rpajiycaMu, Bbl MO>XKeTe repeoripe/]e/IuTh TPUrOHOMeTpruueckue hyHKI[UU:

do
local sin, asin, ... = math.sin, math.asin,
local deg, rad = math.deg, math.rad
math.sin = function (x) return sin(rad(x)) end
math.asin = function (x) return deg(asin(x)) end

en(lin

(DYHK]_[I/IH math.random reHepHupyeT HCEB,Z[OCJIY‘—I&IZHBIE yurcaa. Bel MoXKeTe BbI3bIBaTh ee TpemMd
crio cobamm. Kor,qa Mbl BbI3bIBaeM ee 0e3 dDr'YMEHTOB, OHaAd BO3BpadllldeT BeleCTBEHHOE
TICeB/] 0 C/TyualiHOe YKC/I0 C paBHOMEPHBIM pacmpe/efeHreM B gquana3oHe [0,1). Korga Mbl Bbi3biBaeM
ee C €JUHCTBEHHbBIM dPDI'YMEHTOM, LE/JIOUUC/IEHHBIM N, TO OHAd BO3BpdllldeT HCEBAOCJ’I}"—I&EIHOE nesjoe
Uundio x, Takoe, UTo 1<x<n. Haan/IMep, BbI MOJKeTe CMO/J e/IMPOBATb 6p0 COK Ky6I/IKa IMpyu ITIOMO1IH
random(6). HaKOHEI_[, MBI MOJXe€M BbI3BAThb random C JBYyMs Lie/IOUHMC/I€HHBIMH apryMeHTaMu [ n u,
yTOOBI TTOTYUUTh TICEBJI 0 C/TyuaiiHOe 1ie/I0e YKUCIIO X, Takoe uTo [ < x < u.

Bel MoxkeTe 3ajarb 3arpaBKy (seed) A/ reHeparopa ICeBJOCAy4YaWHbIX 4yucen NpU MOMOLIU
¢YHKHHH randomseed; 3aTpaBKa fBJISIeTCA ee eJWHCTBEHHbIM UMC/JI0BBIM dpPr'YMEHTOM. O6BII—IHO, I1pu
3dITyCKe ITpOrpaMMbl OHd MHHULIUAJIN3UPYET I'eHEPATOPD HEKOTOPbIM (bHKCI/IpOBaHHbIM 3HayeHueM. ITO
3HAQUUT, UTO Ka)K,Z[LIﬁ pa3, KOraa BbI 3dIIyCKde€Te Bdllly ITpOrpdMMYy, OHd I'€HepUpyeT OAHY U Ty Xe
mocjiegoBare/IbHOCTb HCEB,Z[OCJ'IY‘-IEIIZHBIX UHncesI. ,Z[JIH OT/IAAKH 3TO Ka4eCTBO BeCbMd y,Z[O6HO, HO B
urpe Bce 6y,[[ €T IIPOUCXO4UTh 1[I0 OAHOMY M TOMY Ke CLIeHdPpHUIO CHOBd M CHOBA. Pacnpo CTpadHEHHBIM
rnpuemMoMm nOJid pemeHud I,Z[EIHHOI‘/JI HpO6J’I€MbI ABJIAETCA MCIIOJIb30BdHHME B KddeCTBE€ 3dTpPdBKH
TeKyl[ero BpeMeHWU IIyTeM BbI30Ba math.randomseed(os.time()). PYHKLUA os.time BO3BpaljaeT
YHC/Io, TpeJCTaB/IsAIOIee TeKyllee BpeMsi, OOBIUHO B BHAE UWC/Ia CEKYH[|, TPOIIeNIINX C
oIripenejeHHOI'O MOMEHTd BpEMEHH.

@®yHKIMS math . random UCMOJIb3yeT QPYHKIUIO rand U3 cTaHzapTHOM 6ubamoTeku C. B HEKOTOpBIX
pea/in3dliAX 3Td (JIOYHKI_II/IH BO3BpdllldeT 4YKMC/Ida C He€ OYEeHb XOpOIIMMH CTdTUCTHUYE€CKHMH



CcBOMCTBaMH. Bbl Mo>XeTe TOTIpoOOBaTh OTHICKAaTh 0OJ/iee y/auHBIM reHepaTop IICEeBJ 0 CyUalHbIX
yucen B He3aBUCUMbIX aAuctpubytuBax. (CraHjgapTHas mocTaBka Lua He Bk/ItouaeT B cebs
nosi,00HOro reHeparopa Bo usbexxaHue rpobseM ¢ aBTOPCKUM mnpaBoM. OHa COZlepKUT TOJIbKO KO/,
HalnuCcaHHbIM aBTopamu Lua.)

YnpaxueHus

YnpaxxHenue 18.1. Hanuiunte (yHKIUIO /151 IPOBEPKUA TOTO, SIBJSIETCS JIU 3aJaHHOE UHCJIO
CTereHbI0 [ BOUKH.

Ynpaxnenue 18.2. Hanuinure GyHKUMIO A7 pacueTa oObeMa MpsiMOr0 KPYroBOTO KOHycCa Ti0
ero BBICOTe U YTy MeXy ero obpasyroiileil 1 0Chio.

Ynpaxnenue 18.3. Peanmusyiite [pyroy reHeparop InceBjociyyarHbix uncen B Lua. [loumure
xopoiuii anroputm B MHTepHeTe. (Bam MokeT moHaZ06uThCs mobuToBast 6Mb/MOTEKa; CM. T71aBy
19.)

YnpaxxHenue 18.4. Vcnonb3ys math.random, HanumuTe @QYHKUUIO /S TOJydeHUs
TICeB/| 0 C/Ty4yalHbIX YHUCe/ CO CTaH/apTHBIM HOpPMa/bHbIM pacripef eneHvem (1o ['ayccy).

Ynpaxnenue 18.5. Hanuinure dGyHKUMIO /7151 TIepeMellIMBaHUs 3a/laHHOTO CMCKA. Y0eauTech,
4YTO BCe BapUAHThI PABHOBEPOSITHHI.



IJTABA 19

IToOuTOBast OMO/IMOTEK A

MCTOYHUKOM TIOCTOSIHHBIX >Ka/o® Hacuer Lua sBAsieTCss OTCYTCTBHE B HeM MOOWUTOBBIX
orepaljiif. 3ToO OTCYTCTBHEe BOBCe He cayuarHO. He Tak J/ierko MOMUPHUTH MOOUTOBBIE OMeparju C
YUC/IaMH C TIJIaBaroIeld TOUKOU.

Mbl MO’)XeM BBbIpasUTh HEKOTOpble TOOWUTOBBLIE OTepaliyd KakK apu(meTHuecKye Orepaliyu.
Harmipymep, CABWUTM BJ€BO COOTBETCTBYIOT YMHOXXEHHIO Ha CTeNeHW [BYX, CJBWUCM HarpaBo
COOTBETCTBYIOT mejieHut0, OpHako, y mobutoBeix AND m OR HeT Takux apudmeTnyecKux
aHajioroB. OHU omipejesieHbl [Jisi JTBOWYHBIX TMpeACTaBJeHUM [efblXx uucen. lIpakTudecku
HEBO3MOJXXHO paCIIMpUTh WX Ha OMNepaluuy C IUIaBaroljed TOYKOU. [lake HEKOTOpPbIE TIPOCThIe
oTiepaljiy TepsitoT cMbICA. YTo 10/DKHO OBbIThH AomoaHeHreM 0.0? 10/DKHO /M 3TO OBITH paBHO -17
m1 OxFFFFFFFF (uto B Lua paBHO 4 294 967 295, uTo sBHO HepaBHO -1)? Vi moxeT 65T 254-1
(uurcsio, KOTOpOe Heb3s TOYHO MpeJiCTaBUThb TIPY MOMOIU 3HaueHus Tumna double)?

Bo wusbexaHue momo0OHbIX Tpo6sieM, Lua 5.2 BBOAWUT MOOWUTOBBIE OMepaliik MPU TTOMOIITH
O6ubMOTEKH, a He KaK BCTPOEHHBIE B SI3bIK OTlepal[iu. ITO Jie/laeT SICHBIM, UTO JlaHHbIe OTiepal[uy He
SIBJIIFOTCSI «POAHBIMU» J1Jis1 urces B Lua, HO OHU MCHOJIb3YIOT OTIpe/e/IeHHYI0 MHTepHpeTaLuto J1Jist
paboTel C 3TUMU uuciaMu. bosee Toro, apyrue OuUOG/JIMOTEKH MOTYT TIpeJIOKUTb HHbIE
WHTepHpeTanuy NoOUTOBBIX OIepali (HarpuMmep, UCTo/b3ys 60/ee 32 OUTOB).

171 6OMBIITMHCTBA ITPUMEPOB B 3TOM T/iaBe 51 Oy/y MCI0JIb30BaTh 1ie CTHAZ [[aTePUUHYIO 3allHCh.
S 6yAy uCHonb30BaTh C0BO Max s o6o3HaueHus: OXFFFFFFFF (To ects 232-1). B mpumepax 4
Oy/1y UCTIO/Tb30BaTh CJIe]] VIOIIYIO [ 0TIO/IHUTeTbHYI0 (DYHKITHIO:

function printx (x)

print(string.format("0x%X", X))
end

[TobuToBas 6ubMoTeKa B Lua 5.2 Ha3biBaeTcs bit32. Kak ciesyer u3 uMeHH, oHa paboTaet ¢ 32-
6uToBbIMU uKcaamu. [TockobKy and, or ¥ not sB/SIOTCS 3ape3epBUPOBAHHBIMU B Lua cjioBamu, TO
COOTBETCTBYyHOLIMe (DYHKIMU Ha3BaHbl band, bor U bnot. I/l MOcC/ie0BaTebHOCTU B Ha3BaHUSIX
dbyHKIMsg To6uToBOrO UcKMoyatoinero MJIN Ha3BaHa bxor:

printx(bit32.band(OxDF, OXFD)) --> 0OxDD
printx(bit32.bor (0xDO, 0Ox0D)) --> 0xDD
printx(bit32.bxor (0xDO, OXFF)) --> OX2F
printx(bit32.bnot(0)) --> OXFFFFFFFF

@OYHKIUH band, bor ¥ bxor MPUHUMAIOT /TF000e KOIMUeCTBO apryMeHTOB:

printx(bit32.bor (0xA, 0xAQ, 0xA00)) --> OXAAA
printx(bit32.band(OXFFA, OXFAF, OXAFF)) --> OXAAA
printx(bit32.bxor (0, OXAAA, 0)) --> OXAAA
printx(bit32.bor()) --> 0x0
printx(bit32.band()) --> OXFFFFFFFF
printx(bit32.bxor()) --> 0x0

(OHu BCce KOMMYTaTUBHBI U aCCOI[UATHBHAbI.)
[TobuToBast 6ub/MMoTeKa paboTaeT ¢ 6e33HAKOBBIMM 1Ie/ILIMU UYHCIaMU. B Xoge paboTsl moboe
YH1C/I0, TepeilaHHOe KaK apryMeHT, IPUBOAUTCS K 1[eJIOMY UKC/Iy B guarna3oHe 0—MAX. Bo-TiepBbIX,



HeyKa3aHHbIe UMC/ia OKPYIJ/ISFOTCS HeyKa3aHHBIM €110 co60M. Bo-BTOpBIX, unc/ia BHe Auana3oHa 0—
MAX TIPUBOZISITCSL K HeMy TIpY MOMOIIM OIepaliiy 0CTaTKa OT Je/eHUs: 1je/loe n cTaHoBUTCA n%237.
OTa onepalysi SKBUBa/IeHTHA TOJIyYeHUI0 A BOWYHOTO MpeJCTaB/JeHUsA YUC/Ia U 3aTeM B3ATUI0 ero
Maafmux 32 6ur. Kak v oxkupgaercs, -1 cTaHOBUTCS MAX. Bbl MOJXKeTe HCII0/Ib30BaTh CJej yIOIre
oTiepaLyy 711 HOpMaJku3aliiy yucia (To eCTh 0TOOpakeHus ero B Auara3oH 0-MAX):

--> 0x0
--> OXFFFFFFFF

printx(bit32.bor(2/32))
printx(bit32.band(-1))

KoHeuHo, B cTaHZapTHOM Lua jierye rpocCTo BbIMOJHUTD n%(2/32).

Eciu sIBHO He yKa3aHO, Bce (YHKLMM B OMO/MOTEKe BO3BpAIlalOT Pe3y/bTaT, KOTOPBIN TaKke
nexut B 0—mMax. OpHako, BaM cefiyeT OBITb OCTOPOXXHBIMU IIPH MCIIOJIb30BaHUM pe3y/IbTaTOB
MOOUTOBBLIX oOmeparnuii B KauecTBe OOBLIYHBIX umcen. MHorma Lua KOMITUIUPYeETCs, HCIIOJIb3Ys
A PYrou TUI [/s1 yucel. B 4aCcTHOCTU, HEKOTOPbIe CUCTEMbI C OTpaHUYEeHHBIMU BO3MOJKHO CTSMU
WCII0/Ib3YIOT 32-0MTOBBIe UMC/Ia B KauecTBe uMcen B Lua. B 3Tux cucremax MAX paBeH -1. Bosee
TOTO, HEKOTOpPble TMOOWUTOBbIe OMOMMOTEKH HCIIO/Nb3YIOT pa3IWuHbIe COTJIAIleHUs s CBOUX
pe3ynbTaroB. [lo3ToMy BCsSKWM pa3, KOTJa BaM HY)KHO MCIIOJIb30BaTh pe3y/ibTaT IO0OUTOBOMU
omepalyv B KauecTBe uMcia, OyabTe oCTOPOXKHBI. M30eraiiTe cpaBHeHUI: BMECTO x<0@ HaIUIIUTe
bit32.btest(x, 0x80000000). (MbI CKOpO YBUAUM (QYHKLMIO btest.) Mcmonb3yiTe caMy MoOUTOBYIO
O6ub MO TEKY Z/IsT HOpMa/Ii3aliii KOHCTaHT:

if bit32.or(a, b)
<KaKon-Hubyab Kog>

bit32.or(-1) then

[TobuToBasi 6UbMOTEKA TaK)Ke OTpe/ieiseT OTiepaliuu AJis CJBUra U BpalleHus OUT: 1shift s
CABUTA HaeBO; rshift W arshift (apudmeTUuecKuil cABUT) AJISE CBUTA HarpaBoO; lrotate /st
BpallleHusl HaJleBO U rrotate /IJisl BpallleHWs HAMpaBo. 3a WCK/IIOUeHrueM apudMeTHUUeCcKOro C/iBUTa
(arshift), BCe CABUTH 3aMOJIHSIOT HOBbIe OUTHI Hy/lIssMU. ApudMeTrudeCKU CIBUT 3ar0JIHSIeT OUTHI
C/ieBa KOTIUSIMU CBOETO T10 cieiHero 6urTa («CUrHaIbHBIM OUTOMY):

printx(bit32.rshift(OxDF, 4)) --> 0xD
printx(bit32.1shift(OxDF, 4)) --> OXDFO
printx(bit32.rshift(-1, 28)) --> OxF
printx(bit32.arshift(-1, 28)) --> OXFFFFFFFF
printx(bit32.1lrotate(OXABCDEF01, 4)) --> OXBCDEF01A
printx(bit32.rrotate(OXABCDEF01, 4)) --> OX1ABCDEFO0

CaBur WM BpalljeHre Ha OTpULlaTe/IbHOe YKCI0 OUT ciBuUraeT (BpailjaeT) B MMPOTUBOTIOJIOXKHYHO
cropoHy. Hanpumep, caBur Ha -1 GUT HampaBo 3KBUBajeHTeH CABUTY Ha 1 6uT BneBo. Pesynbrar
caBura Ha 6osiee uem 31 6UT paBeH 0 WK MAX, TI0 CKOJIbKY BCe UCXO/ Hble OUTBI TIPOMaIu:

printx(bit32.1lrotate(OxABCDEF01, -4)) --> OX1ABCDEFO
printx(bit32.1lrotate(OXABCDEF01, -36)) --> OX1ABCDEFO
printx(bit32.1shift(OxABCDEFO1, -36)) --> 0x0
printx(bit32.rshift(-1, 34)) --> 0x0
printx(bit32.arshift(-1, 34)) --> OXFFFFFFFF

Kpome »3Tux, Oosiee wid MeHee CTaHJaApTHBIX oOTepalui, mobuToBas OUOIMOTEKa Takke
TIpe/l0 CTaBJIsieT TPU [1OTIOJHUTe/IbHbIe PyHKIMU. DYHKIUS btest 0CYILeCTBsSET TY XKe Ooreparluio,
YTO U band, HO BO3BpalljaeT pe3y/lbTaT CpaBHeHUsI TOOUTOBOM orepaljuu C Hy/IeM:

print(bit32.btest(12, 1)) --> false
print(bit32.btest (13, 1)) --> true

IIpyroii pacripocTpaHeHHO! oTieparjieil sIBJsSeTCS H3BeUeHUe 33/aHHBIX OWUTOB M3 YMHCIIA.



O6bIYHO 3Ta orepalus BKIrouaeT B cebs caBur u mobutoBoe AND; moburtoBasi 6ubimoTeka
yIaKOBBIBAeT BCe 3TO B O HY (YHKIMIO. BBI30B bit32.extract(x, f,w) BO3BpaljaeT w OUT U3 x,
HauMHasi ¢ OuTa f:

printx(bit32.extract(OxXABCDEF01, 4, 8)) --> OxFO
printx(bit32.extract(OxXABCDEF01, 20, 12)) --> OXABC
printx(bit32.extract(OXABCDEF01, 0, 12)) --> OxFO1

Ota oneparus cuutaet 6utbl oT 0 10 31. Ecu TpeTuit apryMeHT (w) He 3aflaH, TO OH CUMTAeTCs
PaBHBIM e/l UHULIE:

printx(bit32.extract(0x0000000F, 0)) --> 0x1
printx(bit32.extract(0OxFOOEOEO0O, 31)) --> 0x1

OO6paTHOM K OIepalyM extract SIBJISeTCS OTeparius replace, KOTOpasl 3aMeHseT 3a/laHHble OUTHI.
[lepBbIM TapamMeTpOM SIBJISIETCS MCXOAHOe 4ucl0. BTopoil mapameTp 3a/jaeT 3HaueHUe, KOTOpPOe
HaJ 0 BCTaBUTh. [locneaHue ABa apaMeTpa, f U w, UMEIOT TOT K€ CMBIC/I, UTO U B bit32.extract:

printx(bit32.replace(OXABCDEF01, 0x55, 4, 8)) --> OXABCDE551
printx(bit32.replace(OxABCDEF01, 0x0, 4, 8)) --> OXABCDE0O1

O6paTI/ITe BHHMMdHHWE, UTO OJId IO OBIX A OITYCTHUMBIX 3HaueHUM X, T 1 w BBITIOJIHAETCA Cjie[yrolee
PAdBEHCTBO:

assert(bit32.replace(x, bit32.extract(x, f, w), f, w) == X)
YnpaxueHus

Ynpakuenue 19.1. Hanviuute QyHKIUUIO [Js1 IPOBEPKU TOTO, UTO 3aJlaHHOE UHWCJIO SIBJISIETCS
CTereHbIo JBYX.

Ynpakuenue 19.2. Hanuiinte (QyHKUUIO [/ BBIUUC/IEHUS] Beca X9MMUHTra 3a[,aHHOTO 1[e/I0T0
yucna. (Bec XammuHea [ist uncyia — 3TO KOJIMUEeCTBO e/lUHUUHBIX OUT B IBOUUHOM TIpe/] CTaBIeHUN
5TOr0 YMC/Ia).

Ynpaknenune 19.3. Hanuiuute QyHKUUIO [J/s1 TPOBEPKU TOrO, SB/SIETCS JM JBOUYHOE
Tripe/CTaBJieHue YKUCIa NaauH pOMOM (TepeBepThILIeM).

Ynpaknenne 19.4. Ompepenure orepauuu caBura U no6utoBeii AND 1ipu  MomoIu
apupMeTryeckux onepauuii Lua.

Ynpaxsenue 19.5. Hanuivte QyHKIMIO, KOTOpas MoydyaeT CTPOKY, 3akoZiupoBaHHy0 B UTF-8,
Y BO3BpalllaeT ee MepBbIM CUMBOJ KaK 4yuci0. PyHKIUS AO/KHA BepHYTh nil, ecin crpoka He
HauuHaeTcs ¢ gonyctumor B UTF-8 mo cie1oBareibHO CTH.



IJTABA 20

TadnuHana Ond/IMOTEK A

bubmoTeka table COCTOUT M3 BCIIOMOTATe/JIbHBIX dJYHKI_[I/II‘/JI I pa6OTbI C Ta6]'II/II_[aMI/I KdK C
MmaccuBamu. OHa IpeaoCTaBJjideT qJYHKI_[I/II/I 4JId BCTABKW W yAd/JIEHHUA 3JIEMEHTOB M3 CIIMCKOB, OJId
COPTHUPOBKH 2JIEMEHTOB MdCCHBd U /I KOHKAT €HAIIMKX BCEX CTPOK B MdCCHBE.

20.1. PyHKnuMu insert u remove

(DYHK]_[I/IH table.insert BCTaBJ/deT 3J/IEMEHT B 3dJdHHYIO IIO3MLUI0 MdCCHBd, OTOJBHI'dA
OCTasibHbIE 37IeMeHThI, YTOOBI 0CBOOOAUTHL MecTO. Harmpumep, ec/ii t — 3TO MacCUB {10, 20, 30),
TO IIOCJe BbI30Ba table.insert(t,1,15) MaCCHUB t CTaHeT paBeH {15, 10, 20, 30}. B kauectBe
ocoboro (M 4acToro) ciydasi, eCJId Mbl BbI30BEM insert 0e3 yKa3aHHUs TO3WI[MH, TO OHA BCTABUT
3JIEMEHT B IIO CJIEAHIOIO IMO3HMLWI0 MdCCHBda (I/I IMIOTOMY HE€ CTaHET CABHUI'dTb BJIEMEHTLI). B kauecTBe
nmpumMepa CJ'IE,Z[YIOH_[I/II‘;I KO ITOCTPOYHO UMTAET BBO/ IIPDOIr'PDAaMMBbI, XpaHA BCe€ CTPOKH B MdCCHBE!

t = {3
for line in io.lines() do
table.insert(t, line)

end
print(#t) --> (KOAMYEeCTBO CUYMUTaAHHbLIX CTPOK)

B Lua 5.0 pganHags uauoma Obljla ITMPOKO pacrpocTpaHeHa. B 0Oosiee Mo3gHUX Bepcusax s
TIpeiNIoOunTal0 UAUOMY t[#t + 1] = line, YTOOBI OOABUTH 37IEMEHTHI K CITUCKY.

@yHKUUSA table.remove yaanseT (M BO3BpAlllaeT) 3/€MEHT C 3aJlaHHOM MO3WIMA MacCHBa, TMpU
9TOM C/|BUTasl O CTa/lbHbIe 3/IEeMEeHThI, UTOOBI 3aHATH ero MecTo. [Ipu Bbi3oBe 6e3 yKa3aHUS T103ULIUH
OHa y aJisieT I10 CJIe[JHUU 37IeMeHT MacCCHBa.

[Tpu momoiu 3TUx ABYX (GYHKIMU JO0BOJILHO JIETKO peajn30BaTh CTeKH, ouepeiyd U JBOMHbIE
ouepe . Mbl MOKeM WHUITMATM3MPOBATh M0 00HBIE CTPYKTYPhI Kak t={}. Ornepaius 3aTaJKuBaHUs
SKBUBAJIEHTHA table.insert(t,x); OTepalUsl BbITAJIKUBAHUS SKBUBa/IeHTHA table.remove(t). BbI30B
table.insert(t,1,x) BCTABJISET 3JIEMEHT B PYrOM KOHEL] 5TOW CTPYKTYPHI (MO CYyTH, B ee HaYaso), a
BBI30B table.remove(t,1) yJa/asieT 3JeMeHT C 3TOT0 KoHIja. /IBe TI0 c/ieiHUE Orepalii He 0 CoOeHHO
3¢ PeKTUBHBI, 10 CKOJIbKY OHU J10/DKHBI CZIBUTaTh U OTOJBUTaTh 37eMeHThbl. O/HaKo, YUUThIBas), UTO
6ubmmoTeka table peanm3oBaHa Ha C, 3TH IIUK/Ibl He C/MIIKOM 3aTpaTHbl W TIOTOMY JaHHas
peanu3alius JOBOJILHO Xopolla /s HeOo/JbIIMX MAacCUBOB (CKaXkeM, /[0 HeCKOJbKUX COT
571IEMEHTOB).

20.2. CopTupoBKa

Eule omHOUW mojie3HOW (yHKLMEN [JJisi MacCUBOB SIBJSIETCS table.sort; Mbl YK€ BUJENIU ee
npexxge. OHa MpUHUMaeT MacCUB U HeoOs3aTesibHYH (GYHKLUIO YIOpsiZioueHus. JTa (QYHKIUSA
TpUHMMaeT /iBa aprymeHTa W [0J/DKHAa BEpPHYThb true, KOrJa ee MepBbli apryMeHT [AO0J/DKeH WA THU
nepesi BTOPbIM B OTCOPTUPOBAaHHOM MaccuBe. Eciu 3Ta ¢GyHKUUSI He TpefoCTaBjieHa, sort IIO
YMOJ/TUaHHUIO MCI0JIb3yeT CPaBHEHUE «MeHbllle, ueM» (COOTBETCTBYIOLIee ornepaLuu '<').

O6BIYHO TIyTaHWIlA BO3HUKAeT, KOTJa TMPOTPAMMUCT TMbITAETCS YMOPSJOUUTb WH/AEKChl B
Tabsuie. B Tabuile uHeKckl 00pa3yl0oT MHOXKeCTBO, B KOTOPOM HeT HUKAaKOTO mnopsifka. Eciv Bel



XOTUTEe WX YMOPSAOYUTb, TO BaM HaA0 CKOMUPOBAaTh WX B MaCCUB M 3aTeM 3TOT MacCUB
oTcopTHpoBarb. [laBaliTe paccMOTpuM mnpumep. [domycTuM, Bbl MPOYIM HCXOAHBIM (aiin u
TI0 CTPOU/IU TabuIly, KOTOpast /17151 KK 0T0 UMeHU (PYyHKIIUM XpaHUT HOMep CTPOKU, B KOTOPOM 3Ta
dbyHKIMs Obla OTIpeiesieHa; MoJIyuUT sl HeUTO BPO/ e:

lines = {
luaH_set = 10,
luaH_get = 24,

luaH_present = 48,
}

A Telnepb BadaM HYXHO HdIleUdTdTb HME€HAd >STHX CbYHKL[I/Iﬁ B aJ'ICl)aBI/ITHOM rnopsaake. Ecmu BbI
oboiiere 3Ty Tab/UIly TPY TIOMOIIM pairs, TO UMeHA OKa)KyTCS B MPOU3BOJILHOM TIOpsiZiKe. Bbl He
MOXeTe OTCOPTHUPOBATHL HX HEIOoCPpeACTBEHHO, II0OCKOJIBKY 3TH HWMEHA (ABJ/IAIOTCA K/IHOYdMH
Ta6J'II/I]_I"bI. O,[LHaKO, eCJ/IM IIOMeCTUTb UX B MdCCHUB, TO Bbl CMOXeTe UX OTCOPTHUPOBATh. CHauana BbI
A4OJDKHBI CO30dTb MdCCHB C 3THUMHW HMEHAMHU, 3dTe€éM OTCODPTHPOBATHL €ro MU B UTOI'€ HAIleUdTdrb
pesy/bTar:

a = {}

for n in pairs(lines) do a[#a + 1] = n end

table.sort(a)
for _, n in ipairs(a) do print(n) end

HEKOTOprX 3TO CMYIaeT. B KOHIle KOHIIOB, B MdaCCHBaX Lua To)Xe HeT HHMKAKOro rnmopsaakKa (OHI/I
JXe BCe-TaKu Ta6JII/I]_[bI). Ho pa3 Mbl yMeeM CUHNTATb, Mbl HdBKEM II0PALOK IIpU O6paH_IEHI/II/I K
MdCCHUBY C IIOMOIIBIO YIIOPAAOUEHHBIX MH/ EKCOB. MmeHHO IIO5TOMY BbI BCerjgd [ O0J/IXKHbI 06XO,E[I/ITL
MaCCHBBI IIPU TIOMOIIY ipairs, a He pairs. [lepBasi dhyHKIMS 3aiaeT MOPSAOK Kiawouel 1, 2, ..., B TO
BpeMA KdK BTOpad pa60TaeT C eCTeCTBEHHBIM IIPDOKM3BOJIbHLIM I1IOPAOKOM Ta6J'II/I]_]"bI.

B kauectBe O0Oosee MNpoABHUHYTOI'0O pelieHusd Mbl MOXXEM HdIIUCaTb HUTEPdTOop, KOTOprﬁ
nepebvpaeT TabMILy, CleAys MOPSAAKY ee Kiouei. HeoOs13aTe/nbHBIN mapamMeTp f MO3BOJIAET 3a/1aTh
APYFOﬁ Imopsn oK. OTOT HUTEeparop CHa4dd/la COPTUPYET K/IHOUYH B OTAEHbeIﬁ MdCCHUB, d 3dT€M YyXKe
O6XO,£[I/IT 5TOT MaccuB. Ha KK OM IIare OH BO3Bpdllld€T KJ/IFOYU W €ro 3Hd4€HHe K3 HCXOA4HOI'O
TabUILIBI:

function pairsByKeys (t, f)
local a = {}

for n in pairs(t) do a[#a + 1] = n end
table.sort(a, f)

local 1 = 0 -- UTepauMoHHas nepemMeHHas
return function () -- nTepupywwas OGyHKUUS
i=1i+1
return a[i], t[a[i]]
end
end

[Ilpy momoIu 5TOW (PYHKUMM MOXKHO JIETKO Haredararb WMeHa TeX (QYHKLMN B anpaBUTHOM
NopsifiKe:

for name, line in pairsByKeys(lines) do
print(name, line)
end

20.3. KoHKaTreHanusa

MkI y>Ke BUJeNH table.concat B pa3zmesie 11.6. OHa 6epeT CMMCOK CTPOK W BO3BpalljaeT pe3y/bTar



KOHKaTeHallMM BCeX 3THX CTPOK. Heobsi3arenbHbIM BTOPOM apryMeHT 3afiaeT pas3fie/iuTe/b CTPOK,
KOTOPBIY BCTaBJISIETCSI M@Ky CTPOKaMU U3 CriMcKa. [laHHast pyHKIMs TakKe TPUHUMaeT ZiBa J1pyrux
HeoOs13aTe/IbHBIX apryMeHTa, KOTOphIe 3a/1al0T WHZEKChbl TIePBOM U TI0CieIHel KOHKATeHHPYeMbIX
CTPOK.

Cnenytoiass (QyHKUUS SBJSETCS WHTEpPeCHbIM 0000iieHrneM table.concat. OHa crocobOHa
TIPUHUMATh BJIOXKEHHbIe CIIMCKU CTPOK:

function rconcat (1)
if type(l) ~= "table" then return 1 end
local res = {}
for 1 = 1, #1 do
res[i] = rconcat(1l[i])
end
return table.concat(res)
end

,Z[J'IH KaXXO0ro 3/7ieMeHTa CITMCKa qJYHKI_[I/IH rconcat PpeKypCMBHO BEI3bIBaeT cebs AJ1d KOHKdT €HalliH
BO3MO>KHOT'O BJIOJKEHHOT'O CIIMCKA. 3aTeM OHa BbI3bIBAeT HCXOAHYIO table.concat /g O6'b€,£[I/IHEHI/I$[
BCEX ITPOMEXXYTOUYHLBIX pe3y/IbTdTOB.

print(rconcat{{"a", {" nice"}}, " and", {{" long"}, {" 1list"}}})
--> aKKypaTHblii U [JINHHBLIA CMUCOK

YnpaxueHus

Ynpaxnenue 20.1. TlepenuiiuTe QYHKIUIO rconcat TakK, YTOObI OHAa MOT/Ja TPUHUMATh
pa3penuTesnb, Kak 3TO JAe/aeT table.concat:

prlnt(rconcat({{{"a", Ilbll}, {"C"}}, "d", {}, {Ilell}}, Il;ll)
--> a;b;c;d;e

Ynpaxuenue 20.2. [Ipo6sema ¢ table.sort B TOM, YTO 3Ta COPTUPOBKA He YCTOWUMBA, TO €CTh
371eMeHTbI, KOTOpble (YHKLUS yHOPSiAOYEeHUs] CUMTAeT paBHbIMU, MOTYT U He COXPaHUTb CBOM
IepBOHAYa/IbHbIM TMOPAL0K B MacCHBe TOC/Ae COPTUPOBKU. Kak MO)XHO peanv30BaTh yCTOWUYUBYHO
COpPTUPOBKY B Lua?

Ynpaxuenue 20.3. HanumuTe GyHKIUIO [/l TIPOBEPKU TOTO, SIBJISIETCS /M 3aflaHHasi Tabsuila
[,0ITyCTUMOM I10 CJIef;0BaTe/IbHO CThI0.



IJTABA 21

CTpoxoBasi 0ud1uoTeKa

Bo3Mo>KHO CTHU caMoro uHTepripeTaropa Lua s paboThl CO CTPOKaMH J1O0BOJIbHO OTPaHUYEHBI.
[IporpamMma MO>KeT CO37aBaTh CTPOKOBbIE JIUTepasbl, COeUHATL UX U MOJy4yaTh JIUHY CTPOKU. Ho
OHAa He MOXXeT U3BJeKaTb TMOJCTPOKU WM MCCAe0BaTb WX cojaepxuMmoe. [lo/iHOLIeHHBIE
BO3MOJKHO CTH 00pabOTKM CTPOK B Lua 3ak/I0ueHbl B ero CTPOKOBO O1b/MoTeke.

CrpokoBass 6uOMMOTEKa SKCIIOPTHUPYeT CBOWM (YHKI[MM B BHZE MOAYISA C WUMEHEeM string.
HauwnHasi ¢ Lua 5.1, oHa Takxe 3KCIOPTHUPYeT CBOU (DYHKILIMM KaK MeTOZ bl, IPUHA/IJIeXKaIlie TUITY
string (mpu momolu MeTarabmuiel gaHHOTO Tura). [Io3ToMy, Hampumep, MepeBOs CTPOKU B
3ar/laBHbIe OYKBBI MOYKHO 3amucarb MO0 KakK string.upper(s), MO0 Kak s:upper(). BoibupaiiTe
CcaMH.

21.1. OcHOBHBIE CTPOKOBBIe QyHKLIUH

HekoTopbie (yHKIIMM B CTPOKOBOW OuOIMOTeKe KpaiiHe TPOCThI: BBI30B string.len(s)
BO3BpaljaeT A/JIMHY CTPOKH s. OTO HSKBUBA/JIEHTHO #s. BBI30B string.rep(s,n) (HJIH s:rep(n))
BO3BpalljaeT CTPOKY s, TIOBTOPEHHYIO n pa3. Bel Mo)keTe co3marhk CTpoKy B 1 M6 (Hampumep, A Jis
TECTOB) IpU TOMOIIU string.rep("a",2/20). BbI30B string.lower(s) BO3BpalllaeT KOIUIO s, ¥
KOTOpOI‘/JI 3dl'JIaBHEIE 6YKBBI HpEO6p&30BaHbI B CTpDOYHbLIE; BCe IIpoune CHMBOJIbI OCTdIOTCA
npe>kHuMu. (PYHKIUS string.upper mpeoOpa3yeT cTpouHble OYKBBI B 3ariaBHble.) OObIUHO, KOT[a
TpE6y€TCH OTCOPTHUPOBATH CTPOKHM HE3dBUCHMMO OT pPEermcCrpd HUX 6}7KB, MOJXHO HAITMCATh 4UTO-TO
Bpoae OTOro:

table.sort(a, function (a, b)

return a:lower() < b:lower()
end)

BbI30B string.sub(s,i,j) W3BJIeKaeT 4aCTb CTPOKU s OT CUMBOJIA C UH[EKCOM i IO CUMBOJI C
VH/|€eKCOM j BKJ/IOUMTe/bHO. B Lua WMHJeKC mepBOro cumBoOJia CTPOKWA paBeH 1. IIpu 3TOM BBI
MOJKeTe TIPUMEHATh OTpULIaTe/ibHble UH/IeKChbl, KOTOPble OTCUMTHIBAIOTCS C KOHLIA CTPOKU: UH] eKC
-1 ccplylaeTcs Ha T10 ClieIHUH CUMBOJI CTPOKH, -2 Ha TIPe/IIo CJieJHUM CUMBOJI U T. 1. Takum oOpa3om,
BBI30OB string.sub(s,1,j) (MM s:sub(1,j)) Bo3BpailaeT npedUKC CTPOKU s C [ JIMHOM, PaBHOU j;
BBI3OB string.sub(s,j,-1) (WM TPOCTO s:sub(j), MOCKOJbKY 3HAaU€HWEM MO0 YMOJJYAHUIO [1Jis
MO C/IeJHEr0 apryMeHTa sBJisseTCsl -1) BO3BpalljaeT OKOHUAaHWE CTPOKW, HauMHasi C CHMMBOJa C
WHIEKCOM j; a BBI3OB string.sub(s,2,-2) BO3BpalllaeT KOIWK CTPOKU s, B KOTOPOM Y/ aaeHbl
TepBbIU U T10 CJIeHUU CUMBOJIBI:

s = "[in brackets]"
print(s:sub(2, -2)) --> 1in brackets

[TomHuTe, uTO CTPOKU B Lua HensmeHsieMbl. @YHKIUS string.sub, KaK U Jit00as Apyras GyHKLUS
B Lua, He u3MeHsieT 3HaueHMe CTPOKM, a BO3BpalljaeT HOBYIO CTpPOKY. Hamucarb HeuTo Bpoae
s:isub(2,-2) U XJaTh, YTO 3TO U3MEHUT 3HaueHUe CTPOKU s, — PACIpOCTpaHeHHasi oinbka. Eciu
Bbl XOTHUTE U3MEHUTDb 3HaueHue NIepeMeHHOM, TO Bbl [10/DKHBI IPUCBOUTH €l HOBOE 3HaueHue:

s = s:sub(2, -2)



@OyHKIUU string.char U string.byte BBITIOJIHSIOT MpeoOpa3oBaHUe MeXAY CUMBOJIAMU U UX
BHYTPEHHUMM UUCJIOBBIMU TIpeJiCTaBleHUsAMU. DYHKIUSA string.char TIPUHUMAaeT HOJIb UM OoJsiee
Lie/IbIX 4ucesl, rpeobpasyeT Kak[oe M3 HUX B CHMBOJI M BO3BpalljaeT CTPOKY, B KOTOPOW BCe 3THU
CMMBOJIBI COe/lUHeHbI. BbI30B string.byte(s, i) BO3BpaljaeT BHYTPEHHee UMC/I0BOe IpeJ CTaBjleHue
CMMBOJIa C WHAEKCOM i B CTPOKe s; BTOPOM apryMeHT HeoOsi3aTesieH, TO3TOMY BbI30B
string.byte(s) BO3BpalljaeT BHYTPEHHee UMC/I0BOe IpeJCTaBeHre MepBoro (UM eJUHCTBEHHOTO)
CMMBOJIa CTPOKM s. B crepyrummx mnpumepax Mbl CYWATaeM, UYTO CHUMBOJIbI TIpeJCTaBJIeHbI
kopupoBkou ASCII:

print(string.char(97)) --> a
i = 99; print(string.char(i, i+1, i+2)) --> cde
print(string.byte("abc")) --> 97
print(string.byte("abc", 2)) --> 08
print(string.byte("abc", -1)) --> 99

B mocneaHell CTpokKe KoJa Mbl HCMOJ/b30BajM OTPUIATeNbHBIM HWHIEKC /s oOpalieHus K
10 CJlIeJHEMY CUMBOJIy CTPOKHU.

Haumnasi ¢ Lua 5.1, dyHKIUA string.byte MO/ ep>KMBaeT TPeTUl HeoOsi3aTeNbHBIM apryMeHT.
BbI30B Hamogo0ue string.byte(s,i,j) psAf 3HaueHWH B (opMe UMCIOBBIX TIPe/iCTaBIeHUN BCeX
CHMBOJIOB MeX]y UH/ eKCaMU i U j BKIHOUUTE/bHO:

print(string.byte("abc", 1, 2))

3HaueHWEeM M0 YMOJIYaHUIO 7Sl j SIBJSIETCA i, IO3TOMY BbI30B 03 TpeThero aprymeHTa BO3BpailjaeT
JUIIIL CUMBOJI 110 UH/IeKCY i. ECcTh mpekpacHasi uauoma {s:byte(1,-1)}, KOTOpasi Co3aeT Tabauily c
KOJlaMUd BCeX CHMBOJIOB CTPOKM s. [lo 3To#i Tabsuile MbI MO)KeM BOCCO3[aTh HMCXOAHYI CTPOKY
TyTeM BBI30BA string.char(table.unpack(t)). DTOT TIpueM He paboTaeT [J/isi OUeHb JJIMHHBIX CTPOK
(6oniee 1 Mb), nockonbKy B Lua ecTb orpaHuueHe Ha YKUC/I0 BO3BPall[aeMbIX (PYHKI[MelN 3Hau eHU.
@OyHKIUS string.format — 3TO MOIIHBIM WHCTPYMEHT /s (JopMaTUpPOBAHUSI CTPOK, OOBIYHO
nns BbiBoga. OHa Bo3BpamjaeT OT(OpPMaTUPOBAaHHYIO BEPCHI0 BCEX CBOMX apryMeHTOB (Tak Kak
SIB/ISIETCS BapuJUUeCcKOW), cjieysl OMUCAHWIO, 33/laHHOMYy CBOWMM II€pBbIM aprymMeHTOM, Tak
HasplBaeMou ¢opmamupyroujeli cmpokou (format string). Popmarupyroiias CTpokKa ciefyeT
rpaBUIaM, MOX0XKMM Ha Te, YTO UCIOJIb3YIOTCS B PYHKLUU printf cTaHAapTHOTo C: OHAa COCTOUT U3
0OBIUHOTO TEKCTa U yKa3aHul, KOTOpble DYKOBOASAT TeM, TJje U Kak OyaeT TOMeIeH KaK[ blii
apryMeHT B OT(opmMaTupoBaHHOU cTpoke. YkasaHue (directive) cocTouT W3 cuMBoOJa '% U OyKBBHI,

KOTOpasi TOSICHSeT, KakK OT¢dopMaTupoBaThb apryMmeHT: 'd' [/s AeCITUYHbIX 4Yuced, 'x' JAJs
1Ie CTHA/ LJaTePUYHbBIX YUces, 'o' [Jisi BOCbMEPUYHBIX, 'f' [1JI1 YKCea C TUIaBaroller TOUYKOH, 's' /s
CTPOK; eCTh W Apyrvue BapuaHTbl. Mexay '% ¥ OyKBOW MOTYT OBITHb BK/IIOUEHBI JApyrue OMIWH,
ymnpagsJ/isitoiiue JeTansiMu ¢opMaTrMpoBaHUsl, HallpuMep, KOJIMUeCTBOM [l e CATUUHBIX LUMp /i urcia

C TIJIaBaKIIlerd TOUKOU:

print(string.format("pi = %.4f", math.pi)) --> pi = 3.1416
d=5; m=11; y = 1990
print(string.format("%02d/%02d/%04d", d, m, y)) --> 05/11/1990

tag, title = "hi", "a title"
print(string.format("<%s>%s</%s>", tag, title, tag))
--> <hl1>a title</h1>

B mepBoM mpumepe %.4f O3HauaeT UMC/IO C MJaBalwoleld TOUKOW C uyeThIpbMs LudpaMu M0 Cje
necaTUYHOW TOuku. Bo BTOpom mpumepe %02d 0603HauaeT JeCITUYHOE UMC/IO MUHUMYM U3 [1ByX
1udp C J0TI0OTHEHNEeM HY/SIMU MpY HeoO0Xo MO CTH; yKa3aHue %2d 6e3 Hy/s [[OTIOHSI0 Obl UKCIIO
npobesiamMu. 3a TIOJHBIM OTIMCAHWEM 3TUX yKa3aHUM obparuTech K cipaBouHMKY 1o Lua wiu, ere



nyuiiie, obparutech K cripaBoyHUKY 1o C, Tak kKak Lua BbI3biBaeT (YHKI[MHW U3 CTaHJapTHOMU
6ubmmoteku C /17151 BBITIOJIHEHUS [1aHHOW TsDKesol paboThI.

21.2. DyHKIUM COMOCTaB/IeHUs C 00pa3om

HaubGosee 3ddekTUBHBIMU (GYHKLIUSIMH B CTPOKOBOW OMOMMOTEKe SB/SOTCS (GYHKIM find
(mouck), match (corocras/ieHue), gsub (T100ambpHasi 3aMeHa) U gmatch (T7100aqbHOE COTIO CTaB/IeHHE).
Bce oHU 0CcHOBaHbI Ha obpasyax (pattern).

B oT/nune OT psia APYrUX CKPUIITOBBIX S3bIKOB, LLua He WCIOJb3yeT [/ COTIOCTaBJIEHUS C
o6pasijoMm (pattern matching) perynsipabie BeipaykeHust u3 POSIX unm Perl. [maBHO# TpUUKMHOM 3TOTO
pelleHus IBJIeTCS pa3Mep: TUMTMUHAs peann3aiiusl peryasapHbIX BeipakeHnit POSIX 3aHumaet 6ostee
4000 cTpok Koja. OTo Oojblile pa3Mepa BCeX BMeCTe B3AThIX CTaHJapTHBIX 6ubmmoTrek Lua. s
CpaBHEHUsI peanu3aliusi COMOCTaB/eHus: ¢ obpasijoM B Lua 3anumaer MeHee 600 ctpok. KoHeuHo,
comocTaBjieHde ¢ obpastoM B Lua ycrymaer mosiHOoLleHHOM peamm3anmu POSIX. Tem He MeHee,
corocTaBjieHde ¢ oOpasrjoM B Lua sBisseTcs MOI[HBIM HMHCTPYMEHTOM M BK/IHOUaeT B cebs
HEKOTOpPbIe BO3MOXXHO CTH, /151 KOTOPBIX HeJIerko moj00parb aHa/oT B CTaHZapTHBLIX peasr3aliusix
POSIX.

DyHKIUA string. find

@dyHKIMSA string.find uilleT obOpa3el] BHYTpU 3a7ilaHHOM oOpabarbiBaemoii cTpoku. IIpocretimieit
dopmoii o6pasiia siBJsSETCS C/I0BO, KOTOPOE COOTBETCTBYET JIMIIL Konuu camoro cebs. Hampumep,
obpasel] 'hello' 3afacT TIOUCK TMOACTPOKU "hello" BHyTpu oOpabarbiBaemMou cTpoku. [Ipu
HaxoXJeHun obpasija find BO3BpalljaeT JBa 3HAUeHUs: WHAEKC, C KOTOPOTO HauyWHAeTCs
COBIIaJleHUe, U UH/eKC, HAa KOTOPOM COBMaJjeHWe 3aKaHuyuBaeTcs. Ec/iv cOBMajeHue He HaiifeHo,
BO3BpalilaeTcs nil:

s = "hello world"
i, j = string.find(s, "hello")

print(i, j) --=> 15
print(string.sub(s, i, j)) --> hello
print(string.find(s, "world")) --> 7 11
i, j = string.find(s, "1")

print(i, j) -->3 3
print(string.find(s, "111")) --> nil

Korga coBmaseHue HaiiZileHO, Mbl MOXKEM BBI3BAaTh string.sub CO 3HaueHUsMHM, BO3Bpall[eHHbIMH
string.find, 4TOOBI MOMYYUTh YacThb 0OpabaTbiBaeMOM CTPOKH, Y/ OBeTBOPsOIIe obpasiy. s
TIPO CThIX 00PA3LIOB 3TOM UacThio OyneT cam obpasetl.

Y @yHKIUU string.find ecTb HeoOs3aTeNnbHbIM TPeTUW MapaMeTp: WH/EKC, yKa3bIBaroIllui, C
Kakoro Mecta obpabarbiBaeMoii CTPOKU CJiefiyeT HauaTh MOUCK. ITOT rapamMeTp Yy 00eH, KOTJa MbI
X0TUM 00paboTarb Bce WHJEKCHI, rae OblT 0OHapy)XeH 3a/jaHHbIN 00pasell: Mbl CUCTeMaTudeCcKu
UIlleM HOBBIN oOpa3sel], KaX/blii pa3 HauuHasi C TOW TO3MUI[MH, T/le Mbl HalIM TIpeAbiyiiui. B
KaueCTBe MpUMepa C/e/l VIOIIUi Ko/ CTPOUT TabJIUIy C TI03ULUSIMU BCEX TIePeBO/I0OB CTPOKU BHYTPHU
3a/laHHOM CTPOKM:

local t = {} -- Tabnuua Ans XpaHeHus WHOEKCOB
local i =0

while true do

i = string.find(s, "\n", i+1) -- NWeT crefywluin nepesof CTPOKMU
if 1 == nil then break end



t[#t + 1] = i
end

[Toxke Mbl yBUAMM Oosiee mMpocToi crocob 3amucu TOAO0OHBIX I[UKJIOB — C TPUMEHEeHUeM
ureparopa string.gmatch.

DyHKIMA string.match

@OYHKIMS string.match MOX0XKa Ha string.find B TOM CMBIC/Ie, UTO OHA TO’Ke UileT obpa3sel] B
cTpoke. OZ1HAKO, BMEeCTO BO3BpallleHUs] TeX TO3Wllui, rae Obla HakjeH oOpasel], OHa BO3BpalljaeT
yacTh 06pabarbsiBaeMoii CTPOKH, Y 0BJIETBOPSIOIYIO 00pas3ily:

print(string.match("hello world", "hello")) --> hello

Nnsi ¢dukcupoBaHHBIX 00pa3i[oB Bpojie 'hello' 3Ta (GyHKUUS He uMeeT cMmbicjia. OHa TMOKa3bIiBaeT
cBOi0 3G (dEeKTUBHOCTb, KOT/la HWCMOJ/b3yeTCs C TepeMeHHbIMM o0OpasijaMu, Kak B CJie]|yIOIemM
rpuMmepe:

date = "Today is 17/7/1990"

d = string.match(date, "%d+/%d+/%d+")
print(d) --> 17/7/1990

Bckope Mbl 00CygquM 3HaueHHe oOpasija '%d+/%d+/%d+' W 0oJjiee TIPOJABUHYTOE TIPUMEHeHHe
string.match.

DyHKIMA string.gsub

Y QyHKIUU string.gsub TpU 0Osi3aTe/bHBIX TapameTpa: oOpabarwsiBaeMasi CTpoka, oOpasel] u
3aMerrjaroiasi CTpoka. Ee 0CHOBHOe TMpuMeHeHHe COCTOWT B 3aMeHe BCeX BXOJXK/ eHWM obpasiia Ha
3aMelaroIIyl0 CTPOKY BHYTPHU 00pabarbiBaeMoii:

s = string.gsub("Lua is cute", '"cute", '"great")
print(s) --> Lua 1is great

s = string.gsub("all 1ii", "1", "x")

print(s) --> axx xii

s = string.gsub("Lua is great", "Sol", "Sun")
print(s) --> Lua 1is great

Heo0Os3arenbHBIN IIETBeprII‘;I [mapaMeTp OIrpdHUYHMBAET YHCJ/IO BbITIO/IHAEMBIX 3dMEH!

s = string.gsub("all 1ii", "1", "x", 1)

print(s) --> ax1l 1ii
s = string.gsub("all 1ii", "1", "x", 2)
print(s) --> axx 1lii

(DYHK]_[I/IH string.gsub TaK)Xe BO3BpalljldeT B KaueCTBe BTOPOr'0 3HAU€HUs UYHC/IO BBIIIOJIHEHHBIX
3dM€EH. HaanMep, Impo CTOM CI10CO0 IO CYUTATh UHCJIO Hp06€f[0B B CTpOKe:

count = select(2, string.gsub(str, " ", " "))
DyHKIMA string.gmatch

@®yHKIUS string.gmatch Bo3BpaljaeT GyHKINIO, KOTOpas repebupaeT Bce BXOXK/ eHus obpa3iia B
cTpoKy. Hampumep, ciief yroiuii mpumep coOupaeT Bce C/IOBa B 33/1aHHOM CTPOKe s:



words = {}

for w in string.gmatch(s, "%a+") do
words[#words + 1] = w

end

Kak Mbl BcKope 00cyuM, oOpasel] '%a+' COOTBETCTBYeT T10 CJie]|0BaTe/IbHO CTSIM U3 OlHOU uiu 6oee
OykB (TO ecTh cnoBam). [TosTomy umkn for oboiier Bce cioBa BHyTpy oOpabarbsiBaeMoi CTPOKH,
COXpaHsAd UX B CITUCOK words.

Cnepyromui npumep peanusyeT (yHKIMIO, aHAJOTUUHYIO package.searchpath, MpU TOMOIIA
gmatch U gsub:

function search (modname, path)
modname = string.gsub(modname, "%.", "/")
for ¢ in string.gmatch(path, "[A;]+") do
local fname = string.gsub(c, "?", modname)
local f = io.open(fname)
if f then
f:close()
return fname
end
end
return nil -- He HalgeH
end

[lepBbiM m1arom OyzmeT 3aMeHa BCeX TOUEK Ha pa3fle/iiTeNib TMyTel AUPeKTOPUl, KOTOPbIM B
naHHoM mipumepe siBasieTcs '/' (Kak Mbl B JanbHe#IeM YBUAUM, y TOUKA B oOpasijax ocoboe
Ha3HadyeHue. [l COTMOCTaB/eHUs] C CUMBOJIOM TOUKU MbI /10JDKHBI Hanmucarb '%.'.) Janee QyHkius
nepebupaeT BCe COCTAaB/SIOIINE TYTH, TJe KaXjas COCTaB/SIOIIsAs — 3TO HEeNpepbIBHBIN ps
nMoObIX CUMBOJIOB, OT/IMUHBIX OT TOUKHU C 3amsTON. [/ KaK0M cocTaBistoled (yHKIUS MeHsieT
BCe BOTIPO CUTeJIbHbIE 3HAKW Ha UMSI MO/ y/isl U TIPOBepsieT, CyllleCTBYeT i Takol Qaiin. Eciu na, To
GyHKLIMS 3aKpbIBAeT 3TOT (paiia v BO3BpalljaeT ero UMsl.

21.3. Obpa3snbl

Bbel MoxxeTe czaenaTb o6Opasibl 00jiee TM0OJIe3HBIMM TP TMOMOIIM KJ/IaCCOB CUMBOJIOB. Kaacc
cumgonoe (character class) — 3To 3/eMeHT B 0Opa3iie, KOTOPbIM MOXXET COOTBETCTBOBATh MH0O0OMY
CMMBOJTy W3 3aJjaHHOTO0 MHO>XXecTBa. Harpumep, Knacc %d cooTBeTcTByeT 060 mudpe. Takum
obpa3oM, BBl MOXKeTe WCKarb pAary B ¢opmare dd/mm/yyyy TIpU TiOMoIlIM oOpasija
'%d%d /%d%d /%d%d%d%d":

s = "Deadline is 30/05/1999, firm"
date = "%d%d/%d%d/%d%d%d%d"
print(string.sub(s, string.find(s, date))) --> 30/05/1999

C]'IE,Z[YIOH_[&H Ta6J'II/I]_[a COJ epXKUT CITMCOK BCeX K/IdCCOB CMMBOJIOB!

. BCé CUMBOJIbI
%a OYKBBI

%C YTIPaBJISIOIIE CUMBOJIBI

%d LAQPbI

%g Tle4aTHbIe CUMBOJIbI KPOMe PO 0 eTbHbIX
%1 CTpOUHbIe OYKBbI

%p CUMBOJIbI TTYHKTyal[uu

%s TIpoOesibHbie CUMBO/JIBI




%u 3arJlaBHbIe OYKBBI
%w OYKBEeHHO-LIU(PPOBbIE CUMBOJIbI
%x 11eCTHA/ LlaTepuuHble UdPHI

Jltobasi u3 3Tux OyKB B BepxHEM DerucTpe rMpejcTaBiseT cobol JomojHeHWe Kjacca, T.e.
MHO>KeCTBO He BXOZSIIMX B HEro CHMBOJIOB. Hampumep, '%A' COOTBETCTByeT BCeM HeOyKBEHHBLIM
CUMBOJIaM:

print(string.gsub("hello, up-down!", "%A", "."))
--> hello..up.down. 4

(Hucno 4 He sIBASIOTCS YaCThbI0 UTOTOBOM CTPOKU. ITO BTOpOe 3HaueHue, BO3Bpalllaemoe gsub, —
TOJTHOE YKCJIO BBITIOJTHEHHBIX 3aMeH. B fanbHelmux npuMepax C BBIBOZ,OM pe3y/bTara gsub st Oyay
OIlyCKaTb 3TO YHUCJIO.)

Y HEeKOTOpPBIX CUMBOJIOB, Ha3blBaeMbIX Ma2uueckumu cumeonamu (magic character), ectb ocoboe
3HaueHUe MPU UCTI0b30BaHUM B 00pasiie. MarnueckKUMU CUMBOJIaMU SIBJISFOT CSI

(). %+-*"2[1"8%

CumBon '% paboTaeT /s 3TUX MardueckuxXx CUMBOJIOB Kak »3KkpaH. Takum o6pasom, '%.'
COOTBETCTBYeT TOYKe, a '%% COOTBETCTBYeT CaMOMYy CHUMBOJy '%. Bbl MoO’KeTe IIpUMEHATH
9KpaHUDPYIOIIUI '% He TOJIbKO C MarudeCcKMMU CHUMBOJIaMH, HO M C JHOObBIMA CHMBOJIAaMH,
OTJIMYHBIMU OT OyKBeHHO-1M(POBLIX. Korsa coMHeBaeTeCh, He PUCKYITe U UCIIOJIb3yiTe IKPaH.

I nst mapcepa Lua o6pas3ifbl SBASIOTCA 00bIYHBIMU CTPOKaMU. K HUM HeT 0co60ro OTHOIIeHUs] —
OHU MO UMHSIOTCS TEM Ke MpaBu/iaM, YTO U O CTabHble CTPOKU. TONMBKO (PYHKLIUU COTIO CTaBJIEHUS C
006pasilioM paccMaTpUBAOT MX KaK 00pasiibl, U TOMBKO 3TU (QYHKLUU CUUTAIOT CUMBOJI '% 3KPAHOM.
51t moMelijeHUsI KaBblueK BHYTPb 00pasiia UCTIO/Ib3YHTCS T€e JKe caMble TIPUeMBI, UTO U [1JIs1 I PyTUX
CTPOK; HampuMep, Bbl MOJKeTe S5KPaHUPOBAaTh KaBbIUKU IIpA TOMOLIUA '\', KOTOPBIA SIBJSETCS
9KpaHUPYIOLIUM CUMBOJIOM B Lua.

MHodxcecmeo cumeonos (char-set) mo3Bo/sieT BaM CO374aBaThb Balld COOCTBEHHbIE K/IacChl
CUMBOJIOB, TPYNIUPYsl pa3IduHble KIacChl U OJMUHOUHbIE CUMBOJIbI BHYTPU KBaJpPaTHBIX CKOOOK.
HarnprMep, MHOXXeCTBO '[%w_]' COOTBETCTBYeT Kak OYKBEHHO-LIU(PPOBBIM CUMBOJIaM, TaK U CUMBOJIY
MO/ UepKrUBaHUsl; MHOXXeCTBO '[01]' COOTBETCTBYeT [ABOWUHBIM LUdpaM; a MHOXECTBO '[%[%]]'
COOTBETCTBYeT KBaJlpaTHbIM CKOOKaM. /I /151 oficueTa I/laCHbIX B TEKCTe Bbl MOXKETe HarucaTb

nvow = select(2, string.gsub(text, "[AEIOUaeiou]", ""))

[Tpu 5TOM BBI TakKKe MOXKeTe BK/I0UaTb BO MHOXKeCTBa CUMBOJIOB JlMaria3oHbl, 3allUCbIBasi IepBbIi U
MOC/JAeHUM CUMBOJIBI C JAepucoM MeXAy HUMHU. 51 pefKo TOJb3ylOCh [aHHBIM CpeJCTBOM,
TI0 CKOJIbKY BCe HauboJsiee yroTpeOUTenbHbIe AMaria30Hbl y)Ke MpejoTipe/eneHbl; HanpuMep, '[0-9]'
— 9TO TO K€ caMoe, UTO U '%d', a '[0-9a-fA-F]' — 3TO TO Ke camoe, uTO U '%x' O HaKo, eC/iM BaM
noTpebyeTcsi HAUTHU BOCbMEPUUHYIO 1TUGPY, TO Bbl MOJKeTe TpeArnoYecTb '[0-7]' BMECTO SBHOTO
repeuncyieHdst '[01234567]'. Bbl Takke MO’KeTe TMOJIyUUTh [ OTOJHeHWe JI000ro MHOXKeCTBa
CUMBOJIOB, TIOCTaBUB Tiepe/; HUM 'A': Tak, oOpasel] '[70-7]" HaxoAUT 060N CUMBOJI, KOTODPLIY He
SIBJIIETCSI BOCbMEPUUHOM LUPpO, a '[A\n]' COOTBETCTByeT JiF0OOMY CHUMBOJIY, OTJUYHOMY OT
nepeBo/ia CTpoku. Ho He 3a0biBaliTe, UTO Bbl MOXKeTe TIOJYUUTH [l OTIO/THEeHWeE [IJIsl PO CThIX KIaCCOB
110 CpeJ,CTBOM UX BEepPCHUH B BepXHEM perucrpe: '%s' rpoiie, yem '[7%s]'.

Bbl MoxkeTe cienaTh 00pasifbl elle yno0Hee ¢ TOMOI[bIO MO U(DUKATOPOB [/is1 TOBTOPEHUN U
HeoOs3aTenbHBIX yacTeit. O6pasiipl B Lua npejiaraloT ueTbipe TaKUX Mo/ udUKaTopa:

+ 1 unu 60/iee MOBTOPeHU
* 0 unu 6oJiee IOBTOpEHUM



- 0 unu 60Jiee KOPOTKUX TTOBTOPEHUM
2 0 unu 1 BxoxxaeHue (Heobsi3arenbHbIN 00Opa3selr)

Mopudukarop '+' COOTBETCTBYeT OJHOMY Wau 0Oojiee CUMBOJIaM TlepBOHadasbHOTO Kiacca. OH
BCerjza BO3BpalllaeT CaMyk [JIMHHYIO T10C/e/l0BaTe/bHOCTb CUMBOJIOB, KOTOpas COOTBETCTBYeT
o6pa3iy. Hanpumep, obpa3er] '%a+' 03HauaeT O/lHY WA HeCKOJIbKO OYKB, TO €CTh C/I0BO:

print(string.gsub("one, and two; and three", "%a+", "word"))
--> word, word word; word word

O6pa3sel] '%d+' COOTBETCTBYeT OJHOM UM He CKObKUM Iudpam (1ieJIoUnCcIeHHOMY HyMepany):

print(string.match("the number 1298 is even", "%d+")) --> 1298

1

Mojgudukarop '*' moxoX Ha '+ , HO TIPU 3TOM OH [ OIyCKaeT HyJ/ieBOe UMC/I0 BXOXK[eHUi
CUMBOJIOB 3a/laHHOTO Kiacca. O6bIYHO UCTO/Ib3yeTcs At 0603HaueHUst HeoOs13aTelbHBIX TIPO0OeioB
MeXay uacTtsaMu obOpasiia. Harmpumep, A/ CcOTOCTaBAeHUsS C MapOM IMYCTBhIX KPYIJIbIX CKOOOK,
HaripyuMep () WM ( ), MOXKHO HCII0/Ib30BaTh obpaser] '%(%s*%)': oOpa3sel] '%s*' COOTBETCTBYeT HY/IO U
6onee mpobesioB. (Y Kpyr/bix CKOOOK Takke ecTb ocoboe 3HaueHHe B o0OpasijaX, ITO3TOMY MbI
JO/DKHBI MX 3KpaHUpOBaTh.) B KauecTBe Jpyroro mpumepa obpasel] '[_%a] [ %w]*' COOTBETCTBYeT
uaeHTudUKaTopaM BHYTpHM IporpaMMbl Ha Lua: HauuHaercs C T1ipobesa WM CHMBOJIA
Mo/l uepKHBaHus, 3a KOTOPLIM W/1eT HOJIb WM 00Jiblllee KOMUYECTBO IO YePKUBAaHUM U OYKBEHHO-
L[U(PPOBBIX CUMBOJIOB.

[TogobHo '*', Momudukarop '-' TakKe COOTBETCTBYeT Hy/I0 WKW OoJblieMy KOJIUueCTBY
CMMBOJIOB  33/laHHOTO  Kjacca. OjgHako, BMECTO  COOTBETCTBUSI  CaMOW  JIJIMHHOU
T10 CJIe;OBAaTe/IbHOCTU OH COOTBETCTBYeT CaMOU KOpPOTKOMW. MHorga mexay '*' u '-' HeT HUKakKou
pasHUIbl, HO OOBIYHO OHU [1alOT COBEPIIEHHO pa3Hble pe3yabTaThl. Hampumep, eciu BbI
TIOTBITAaeTeCh HAUTH U/leHTU(UKATOp TIPU MTOMOIIM oOpasija '[ %a] [ _%a]-', TO BbI IMOJYUHUTE JIUIIIb
TIepByI0 OYKBY, 10 CKOJIbKY '[_%w]-' BCerjja COOTBETCTBYeT MyCTOM T0cieoBarenbHo CcTU. C fipyroi
CTOPOHBI, TIPEJIIOJ0KUM, UTO Bbl XOTHUTE HAaWTHU KOMMeHTapuu B rnporpamme C. MHorue criepBa
npobyoT '/%*.*%*/' (TO eCTb '/*', 324 KOTOPBIMHU CJIe/l yeT I10 C/ieflOBaTebHO CThb JIF0ObIX CUMBOJIOB, 3a
KOTOpOU cienyet "*/", M BCe 3TO C COOTBETCTBEHHbIMM 3KpaHaMu). O1HAKO, MO CKOJIbKY '. *'. IJIUTCSA
CTOJIbKO, CKOJTbKO CMOJKET, TlepBble KOMOWHaLMs "/*" B Ballleild mporpaMMe 3aKpOeTCs UMb CaMOi
nocienHen "+ /"

test = "int x; /* x */ int y; /* y */"
print(string.match(test, "/%*.*%*/"))
--> /* x */ int y; /*y */

1 1

O6pazer; '.-' HaobOpOT 3aXBaTUT HaWMeHbIlee KOJMUECTBO CHMBOJIOB, HeoOxomumoe st
HaXO0>K/| €HUs IepBOT0 COUeTaHus '*/', U [1acT, TaKUM 00pa3oM, yKeJlaeMbIii pe3y/bTar:

test = "int x; /* x */ int y; /* y */"

print(string.gsub(test, "/%*.-%*/", ""))

--> 1int x; int vy;

[Mocnepuuii Mopudukarop '?' COOTBETCTBYeT HeobOsi3aTebHOMY CUMBOJY. Hampumep,
TNpe/ I0JI0’KUM, UTO Mbl XOTUM HaWTH Lje/l0e YMC/I0 B TEKCTe, KOTOpOe TPy 3TOM MOXKeT COJ epyKaTb
HeoOs3aTenbHbIN  3HaK. OOpaser; '[+-]?%d+  crpaBiseTcss ¢ paboToll, Haxofsi Takue
T10 C/Ie10BaTe/IbHO CTH, KakK "-12", "23" u "+1009". Kyacc '[+-]' cooTBeTCcTBYeT /MO0 3HAKY '+, MO0
3HaKy '-'; C/ie/lyIOIIUi 3a HUM '?' 1eflaeT 3TOT 3HaK HeoOs13aT e/TbHbIM.

B oT/iMuue oT gpyrux cucrem, B Lua Mogudukarop Mo>keT ObITh TIpUMEHEH TOJIbKO K KJaccy
CUMBOJIOB; TpYNMNMpPOBaTh 00pasiibl MOJ OJHUM MoAH(UKaTOpOM Hesb3sd. Hampumep, B Lua Her



ob6pa3siia, COOTBETCTRBYIOIEro HeoOs3aTelbHOMY CI0BY (€C/Id TOJIbKO BbI He UllleTe 0fiHOOyKBeHHbIe
cyioBa). OOBIUHO 3TO OTpaHUUeHre MOYKHO 00OUMTH MpY MOMOIIM TIPOJBUHYTHIX NMPHUEMOB, KOTOpPbIe
MBI PaCCMOTDUM B KOHI[e JIaHHOU T/IaBbI.

Ecmu obpasel] HauMHaeTCsi C CUMBOJIA 'A', TO OH OyJeT COTOCTaB/ATHCA TOJBKO C HayaaioM
obpabarbiBaemoii cTpoku. M TOUHO Tak e, eciu o00Opa3sel] 3aKkaHUUBaAeTCsI CAHMBOJIOM '$', TO OH Oyzer
COTIOCTABJIATHCSA TOJBKO C KOHI[OM 00OpabarbiBaeMoli CTPOKU. Bbl MO’KeTe MCIO/b30BaTh 3TU [iBe
MeTKH JiJig co3aHusi obpasiioB. Hampumep, ciefyroIiuii TeCT MpoOBepsieT, HAUMHAETCS /U CTPOKa C

UQpHI:
if string.find(s, "A%d") then

A 3TOT TecT NpoBepsieT, UYTO CTPOKA SBJISIETCS 1leJIbIM YKCI0oM, 6e3 Ipyrux CUMBOJIOB B Hauasie Wiu
KOHIIE:

if string.find(s, "A[+-]?%d+$") then

CuMBOJIBI "N ¥ '$' ABJISIFOTCS MaruyeCKUMM JIMIIb TOTa, KOrJa TPUMeHSI0TCA B Hayasie Wik KOHL|e
o0Opasija. lHaue oHU Cy>KaT 00BIUHBIMU CHMBOJIaMU, KOTOPbIE COOTBETCTBYIOT CaMUM cebe.

Ellle oHUM 3/1eMeHTOM B 0oOpas3ije sAB/sSIeTCS '%b', KOTOPbIH COOTBETCTBYET cOamaHCHPOBAHHBIM
cTpoKaM (Y KOTOPbIX MapHble CUMBOJIbI 110 KpasiM). MBI 3arucbiBaeM ero Kak '%bxy', raqe X U y — 3TO
J1Ba pasHbIX CUMBOJIa; CAMBOJI X BBICTYIIAeT KaK OTKPBIBAKOI[UM CUMBOJI, @ Y — KakK 3aKPbIBAIOI[UH.
Hanpumep, ob6paser; '%b()' COOTBETCTBYeT UYacTsSIM CTPOKH, KOTOpble HauMHarOTCcI C '(' |
3aKaHYMBAKOTCSI HA COOTBETCTBYHOIIEH ')

s = "a (enclosed (in) parentheses) line"
print(string.gsub(s, "%b()", "")) --> a line

OO6BIYHO MBI HCMOJB3yeM 3TOT oOpasel] B BUAe '%b()', '%b[]', '%b{}' WIM '%b<>', HO BBl MO’KeTe
HCMO0JIb30BaTh B KaueCTBEe pa3/leluTesield OTJAUYHbIe JPYT OT Jpyra CUMBOJIBI.

HakoHel], 3/71eMeHT '%f[MHOJCeCm8o_cumeonos]' sBAseTCsl no2paHuuHbiM obpasyom (frontier
pattern). OH COOTBETCTBYeT IIyCTOM CTPOKe, TOJIbKO eCAu C/IeJyIOLud CHMBOJI BXOLUT BO
MHOJCecmeo_cumeo/108, a peJ bl yIIIui — HeT:

s = "the anthem is the theme"
print(s:gsub("%f[%w]the%f[%W]", "one"))
--> one anthem is one theme

O6pa3sel] '%f[%w]' COOTBETCTBYET rpaHUlle MeX]y HeOyKBeHHO-1[U(PPOBbIM U OYKBEHHO-LIU(PPOBBIM
CUMBOJIaMH, a o0pa3el] '%f[%w]' COOTBETCTBYeT rpaHulle MexAy OyKBeHHO-1[U(POBBIM CUMBOJIOM U
HeOyKBeHHO-LIU(PPOBBIM CUMBOJIOM. [To3TOMY /1aHHBIN 00Opa3sel] COTOCTaB/sieT CTPOKe "the" TOBKO
1jefoe cioBo. Ob6paruTe BHUMaHWE, UTO Mbl [O/DKHBI TIHMCaTh MHOXXECTBO CHUMBOJIOB BHYTPHU
KBaJlpaTHBLIX CKOOOK /la’ke TOT/a, KOT/la OHO SIBJISIETCS OJJHUM e/l MHCTBEHHBIM K/IaCCOM.

[Mosuluu mepes TiepBBIM U TIOC/Te TMOCAeJHero CUMBOJIOB B oOpabarbiBaeMoil CTpOKe
TPAaKTYKOTCS KaK CoZepxkaujde Hynb-cuMBOJ (cuMmBoJ ¢ ASCII kogom 0). B mpezbigyiem ripuMepe
repBoe "the" HaUMHAETCS C IPaHULBI MeXAYy HY/Ib-CUMBOJIOM (He BO MHOXecCTBe '[%w]') ¥ 't' (BO
MHO>XecCTBe '[%w]').

[TorpanuuHbiii 00Opasel; Obin peanu3oBaH eije B Lua 5.1, HO He OBIT JOKyMEHTUDPOBaH.
Od¢urmanbHBIM OH CTas TObKO B Lua 5.2.

21.4. 3axBarbl



MexaHu3m 3axeama (capture) mo3BoJisieT 00pasily BbiJepruBarb U3 oOpabarbiBaeMoil CTPOKH Te
YyaCTH, KOTOpPbIe YA OB/JETBOPSIOT uacTsM oOpasija, B ILe/Ax JaJbHEeHIINero HMCIoib30BaHMs. Bbl
MOJKETe yKa3aTh 3axBaT I10CPeJCTBOM 3alMCH 3aXBaTbIBA€MbIX YacTel o0Opasila BHYTPU KPYIJIbIX
CKOOOK.

Korma B oOpasiie ecThb 3aXBaTrhl, TO (PYHKIUS string.match BO3BpaIjaeT KaXkJo0e 3axXBaueHHOe
3HaueHHe KaK OT/ie/IbHbIM pe3y/bTaT; | pyTMMHU CJIOBAMH, OHA pa30MBaeT CTPOKY Ha ee 3aXBaueHHbIe
YaCTH.

pair = "name = Anna"
key, value = string.match(pair, " (%a+)%s*=%s*(%a+)")
print(key, value) --> name Anna

OO6pa3sel| 'sa+' 3aJaeT HEMyCTYIO I10C/Ie[0BarelbHOCTh OyKB; oOpaser] '%s*' 3ajaeT BO3MOIKHO
MyCTYIO0 TI0C/ef0BaTeNbHOCTL TpobesnoB. Tlo3ToMy B TpuMepe BbIllle BeCch oOpaser] 3ajaet
T10 CJIe/I0BaTe/IbHO CTU U 3HAaK PaBeHCTBA B CJie[] YIOIIeM TopsiiKe: OYKBBI, TPo0esibl, 3HaK PaBeHCTBa,
npo0Oeibl, OyKBBI. Y 06eux 1o cyieoBaTebHO CTel OYKB UX 00pa3i[bl 3aK/II0UeHbI B KPYTJIble CKOOKH,
MI03TOMY IIPH COOTBETCTBHM OHU Oy yT 3axBaueHbl. Hr>Ke IMOX0>Kuii mpumep:

date = "Today is 17/7/1990"
d, m, y = string.match(date, "(%d+)/(%d+)/(%d+)")
print(d, m, y) --> 17 7 1990

BHyTpu obpasiia snemeHT Bufa '%d', rae d — 3TO OAMHOUHAs LMdpa, COOTBETCTBYET JIUIIb
KoTiiu d-oro 3axBara. YToObl PO EeMOHCTPUPOBATh TUMMUUHOE TIPUMeHeHUe, PACCMOTPUM Cyvai,
KOT/Zla Bbl XOTUTE BHYTPHU CTPOKM HAUTH IIOJ CTPOKY, 3aK/JHOUEHHYK B OJVHapHble WU [ BOVHbIE
KaBbIUKU. Bbl MO>KkeTe moripoboBarb o6pasel; Harogobue '["'].-["']", TO eCTb KaBbIUKa, 3a KOTOPOI
c/ie[yeT UTO YroOZiHO, 32 KOTOPBIM CJieflyeT Jpyrasi KaBbluka; HO TIpU 3TOM Y Bac Oy yT mpoO6/ieMsl
CO CTpOKamu Bpofie "it's all right". /i pelieHus 1aHHOM Mpo6/ieMbl MOXHO 3aXBaTUTh TIE€PBYIO
KaBbIUKY Y UCIO0JIb30BATh ee /1Jis 3a/laHusl BTOPOU KaBbIUKU:

s = [[then he said: "it's all right"!]]
g, quotedPart = string.match(s, "([\"'])(.-)%1")

print(quotedPart) --> it's all right
print(q) --> "
HepBbII‘/JI 3dXBdT — 5TO CaM CHMBOJI KdBBIUKH, 4 BTOpOﬁ — 3TO IIOACTPOKaA MeXOY KdBbIUKdMH

(mop cTpoka, yaoBieTBOpstomas . -")
[Tox0>KuM TIpHMepOM SIBJIsIeTCsl 0O paser], COOTBeTCTBYIOIUM JITMHHBIM CTPOKaM B Lua:

BL(=")%L(.-)%]%1%]

On COOTBETCTBYET CMMBOJIaM B CjleAYyIOLIEeM IIOpAAKe: OTKPBIBAOIAA KB4/ paTHAA CKO6Ka, HOJIb
1M OoJibIlIee YMC/IO0 3HAKOB pPaBeHCTBA, €llle OJ4Hd OTKPbIBAIOIIdA KBdJ PdTHAA CKO6Ka, 4UTO yrogHo
(CO,Z[GP)KI/IMOE CTPOKI/I), 3dKPbIBdIOIIlddd KBd[ pdTHAdA CKO6Ka, TO JXe CaMoOe KOJIM4eCTBO 3HdKOB
PABEHCTBAJ, €€ OJHd 3dKPbIBAIOIdsd KBAd pdTHAA CKOOKa. HpHMep:

p = "K[(=")%[(.-)%]%1%]"

s = "a = [=[[[ something ]] ]==] ]=]
print(string.match(s, p)) --> = [

; print(a)"
[ something ]] ]==

[TepBBIit 3aXBaT — 3TO TIOCJ/Ie/lOBaTeILHOCTh 3HAKOB PaBeHCTBa (B JaHHOM TpPUMEpe JIUIIb OfuH
3HaK); BTOPOM 3aXBaT — 3TO CO/€P>KUMOe CTPOKHU.

TpeTbst 06/1aCTb TIPUMEHEHMS 3aXBaueHHbIX 3HaueHWI — 3aMelljalolijasi CTpoKa /s gsub. Kak u
obpa3ell, 3aMelljar0I[as CTPOKA MOXKeT COJlepxKaTh 3/IeMeHThI Haro00ue '%d', KOTopble 3aMeHSFOTCst



Ha COOTBETCTBYIOLME 3aXBaThl MPH BHINOJHEHUU TOACTaHOBKU. B 4YacTHOCTH, 37€MEeHT '%0'
MeHsieTcsi Ha TionHoe cooTBercTBue. (Kcraru, '%' B 3amermjatoiieil CTpoKe [AOJ/DKeH OBITh
9KpaHUPOBAH Kak '%%'.) B kKauecTBe rpumepa, ciefyoilas KOMaHAa Ay0aupyeT Kaxaywo OyKBy B
CTpOKe, f00aBJisisi 1epurc MeXK/y KOTIUSIMU:

print(string.gsub("hello Lua!", "%a", "%0-%0"))
--> h-he-el-11-10-0 L-Lu-ua-a!

OTOT IMMpuMep MeHd4eT MeCTdaMU COCedHKrMe CUMBOJIbI:

print(string.gsub("hello Lua", "(.)(.)", "%2%1")) --> ehll oulLa

B kauecTBe 0oJiee T0/Ie3HOTO TpUMepa JjaBaliTe HamuilleM PO CTOM rpeobpa3oBarens popmara,
KOTOPbIN MOJ/lyyaeT CTPOKY € KomaHJamu B ctuie LaTeX u nepeBoaut ux B popmar XML:

\command{some text} --> <command>some text</command>

Ec/iu HaMm He HY’>XHBI BJIOKE€HHBIE€ KOMdHAbI, TO IIOMOXET CJ'Ie,Z[y}OH_]"I/II‘/JI BBI30OB string.gsub:

s = [[the \quote{task} is to \em{change} that.]]
s = string.gsub(s, "\\(%a+){(.-)}", "<%1>%2</%1>")
print(s)

--> the <quote>task</quote> is to <em>change</em> that.

(B cnenpytoirieM paszesie Mbl yBU/IUM, Kak 00pabarbiBaTh B/IO’KeHHbIE KOMaH/ bl.)
Ellle ofiuH 110/1€3HBIN TIPUMep Yz aisieT TTPo0eibl M0 KpasiM CTPOKU:

function trim (s)
return (string.gsub(s, "A%s*(.-)%s*$", "%1"))
end

O6paruTe BHUMaHUe Ha pa3yMHbIi BbIOOp dopmara obpasijoB. [Ba sikops ('A' u '$') obecreunBarOT
rojiyueHre BCcel CTPOKH. [T0CKOJIBKY '.-' cTapaeTcs BeIOpaTh HavMeHbIllee YUC/IO CUMBOJIOB, ZiBa
obOpasija '%s*' COOTBETCTBYIOT BceM TipoOesam 1o KpasiM. Takke oOparuTe BHHMaHHe, UTO
T10 CKOJTbKY gsub BO3BpAIl[aeT [1Ba 3HAU€HHsI, TO MbI HCIT0/Ib3yeM KPYTJ/ible CKOOKU BOKPYT €ro BbI30Ba
J71s1 oTOpachIBaHUs JIUIITHET 0 pe3y/bTara (Yuc/ia 3aMeH).

21.5. 3aMeHBI

BMecTo CTpPOKM B KaueCTBe TpeThbero aprymeHTa string.gsub Mbl MOXXeM HCIOJ/b30BaTh
dbyakuio unu Tabsuiy. [Ipu Bbi3oBe ¢ GyHKIHeH string.gsub BbI3bIBaeT 3Ty (DYHKI[UIO KaXKZ bl pa3,
KOT/la HaXO/lUT COOTBETCTBHE; apryMeHTaMH1 KaK/10T0 BbI30Ba SIBJISIFOTCS 3aXBaThbl, @ BO3BpallleHHOe
byHKIMeH 3HaueHUe HCII0J/Ib3yeTCsd B KauecTBe 3amelrjarolniedd cTpoku. IIpy Bei3oBe ¢ Tabawuiei
string.gsub oOpairfaeTcs K Hel, UCTIO/Ib3ys TIePBbIM 3aXBaT KaK KJ/I0UY, a CBsi3aHHOE C HUM 3HaueHHe
KaK 3aMellalolyi0 CTPOKY. Ec/ii pe3ynbTaToM BbI30Ba WM oOpaiieHus K Tab/uile siBaseTcs nil, To
gsub He MPOU3BO/IUT 3aMeHy COBTABIIIeN UacTH.

B kauecTBe mepBOTo Mpumepa cjejytoias (GyHKIMs pacliupsieT TepeMeHHble MyTeM 3aMeHbl
BHYTPH CTPOKM 3HaueHHsI IepeMeHHOM $varname Ha 3HaueHUe r7100anbHOM MepeMeHHOM varname:

function expand (s)

return (string.gsub(s, "$(%w+)", _G))
end

name = "Lua"; status = "great"
print(expand("$name is $status, isn't it?"))



--> Lua 1is great, isn't it?

[Ipy Kakg oM COBIafleHuu C '$(%w+)' (3HAK Jo0J/iapa, 3a KOTOPbIM CJ/ielyeT WUMsI T[epeMeHHOM)
GyHKIMS gsub HI[eT 3aXBaueHHOe WM B r7100anbHOM Tabmile _G; pe3y/bTar 3aMeHsIeT COBIABIIYIO
yacTh CTPOKU. Korza B Tabuile HET COOTBETCTBYIOIEro K/roua, 3aMeHa He TIPOU3BO UT CSi:

print(expand("$othername is $status, isn't it?"))
--> $othername is great, isn't it?

Ecnu Bbl He yBepeHbl B TOM, €CThb JIM Yy JaHHbIX MepeMeHHBbIX CTPOKOBbIe 3HAueHWUs, TO BbI
MO’KeTe TIONpoOOBaTh NPUMEHUTb K HUX 3HAUEHWsIM tostring. B TakoM ciyuae B KauecCTBe
3aMelllatollero 3HaueHusi Bbl MOXKeTe UCI0/1b30BaTh (DYHKIUIO:

function expand (s)
return (string.gsub(s, "$(%w+)", function (n)
return tostring(_G[n])
end))
end

print(expand("print = $print; a = $a"))
--> print = function: 0x8050ce®; a = nil

Tenepb Mpy KaXk[joM COBMa/ieHUU C 00pasiioM '$(%w+)" yHKLIUS gsub BbI3bIBAET 33/l1aHHYIO (PYHKI[UIO
C 3aXBaYeHHBbIM MMEHeM B KaueCTBe apryMeHTa; BO3BpallleHHOe 3HaueHHe UCII0JIb3yeTC s /1Ji 3aMeHbI.

B mnocnegHeM miprMepe Mbl BO3BpalllaeMcsi K HauleMy mpeo6pasoBarento ¢opmara U3
npeAbIAyIero pasfena. M BHOBb Mbl XOTHUM TMpeoOpa3oBbiBaTh KoMaHAbl B crune LaTeX
(\example{text}) B KOMaHAbl B ctujse XML (text), HO Ha 3TOT pa3 Mbl pa3pellivM BJIO)KEHHbIE
koMaH/ bl. Cref yroijast (QyHKLIMS UCII0JIb3YeT [ /151 3TOT0 PeKYPCHIO:

function toxml (s)
s = string.gsub(s, "\\(%a+)(%b{})", function (tag, body)

body = string.sub(body, 2, -2) -- ybupaeT KBagpaTHble CKOGKMU
body = toxml(body) -- obpabaTbiBaeT B/IOXEHHble KOMaHAbl
return string.format("<%s>%s</%s>", tag, body, tag)
end)
return s

end

print(toxml("\\title{The \\bold{big} example}"))
--> <title>The <bold>big</bold> example</title>

Koauposka URL

[ns Hailero cjeayrolero rnpumepa Mbl BocroJibdyemcss koduposkoli URL (URL encoding),
koTtopasi mnpumensietcsi HTTP pans mepemauu mapamerpoB B URL. KopgupoBka mpeo0Opasyer
crieljia/ibHbIe CUMBOJIBI (Harozobue '=', '&' U '+') B '%xx', rje XX — 3TO IIeCTHa/LlaTePUUHBIN KO/
3TUX CUMBOJIOB. [locse 3TOoro oHa MeHsieT mpoOensl Ha '+'. Hampumep, maHHas Ko MpOBKa
samndpyet "a+b = ¢" Kak "%2Bb+%3D+c". VI HaKOHel], OHa 3alUChIBaeT UMs KaXK/l10T0 fapaMeTpa U ero
3HaueHHe CO 3HAKOM paBeHCTBA MeXAY HHMU M COeJUHseT I10JIyYUBIIWeCH Mapbl name=value C
nomolubro amnepcadzga ('&') mexxay HuMmu. Hanprumep, 3HaueHust

name = "al"; query = "atb = c"; g="yes or no"

Oy yT 3aKOAMPOBAHbI KaK "name=al&query=a%2Bb+%3D+c&q=yes+or+no".
Ter[epb A OITyCTHUM, UYTO HdM TPE6YETCH A4 E€KOAHUPOBATE 3TOT URL u COXPdHHUTDLb KaK[O0e€e 3HdUEHHE



B TabJuily, TIPOWH/€KCUPOBAB €ro UMEeHeM COOTBETCTBeHHOTO mapamerpa. Crepyroias QyHKIUs
BBITIOJIHSIET 0 CHOBHOE [l eKO/lMpOBaHue:

function unescape (s)

s = string.gsub(s, "+", " ")
string.gsub(s, "%%(%x%x)", function (h)
return string.char(tonumber(h, 16))

(9]
Il

[TepBbIii omeparop 3aMeHsieT KaXAbIM '+ B CTpoKe Ha mpobesn. Bropoii gsub comocTaB/isieT Bce
IecTHajllaTepuuyHble HyMepaabl U3 ABYX LU(p, Mepes KOTOPbIMUA CTOUT '% U [AJiA KaXk[0ro
COBMaZIeHUsI BbI3bIBaeT aHOHUMHYIO (YHKLMIO. JTa (PyHKIUS mpeobOpa3yeT IeCTHA/ LaTepUUHBIN
HyMepaJl B YUQIO (tonumber MO OCHOBaHWKO 16) W BO3BpaljaeT COOTBETCTBYHOIIUKA CUMBOJI
(string.char). Hampumep:

print(unescape("a%2Bb+%3D+c")) --> ath = ¢

,Z[]'IH 4 €KOAPOBAHHUA I1dp name=value MBI BOCITOJIb3yeMCHA gmatch. HOCKOJIbe n UM, U 3HAUeHue
He MOTYT CO/lep>KaTh '&' UK '=', TO Mbl MO>KEeM COTIO CTaBUTh UX MPU MOMOIIU obpa3ija '[A&=]+":
cgi = {}
function decode (s)
for name, value in string.gmatch(s, "([?&=]+)=(["&=]+)") do
name = unescape(name)
value = unescape(value)
cgi[name] = value
end
end

Bri30B gmatch COIIOCTaBJ/IAET BCe IMapbl BUAA name=value. ,Z[J'IH K&)K,Z[Of/i IIapbl UTE€PATOP BO3BPAIdET
COOTBETCTBYIOIIIKME 3dXBAThbI (OTME‘IEHHLIE KPYIJILIMH CKOOKaMH4 B O6p83].{€) KdK 3HaUeHHUs OJidd name U
value. Teyo LHUKJ/Id ITPO CTO BBI3BIBAET unsecape [JIdA o0eunx CTPOK H 3dlIMCBIBAET 3TY I1dPy B TEl6J'IH].]"y
cgi.

Takyke j1erko 3anucarb U COOTBETCTBYyHOIII€E KOAHWPDOBdHHE. ,Z[J'IH HadadJ/la MBI HaITWIIIeM Cl)YHKI_]"I/I}O
escape; 93Ta (YHKUMSI KOJUpYyeT BCe CcCIieliMadbHble CHUMBOJbI KaK '%, 3a KOTOpPBLIM CjejyeT
IIecTHajllaTepuuyHbli  Koj  cuMBoJsia  (PyHKUMsI  format C  omiued  "%02X"  co3gaer
mecCTHagoarepuyHoe 4YHC/I0 M3 [OBYyX ]_[I/ICbp, HCII0JIb3Yy4A 0 kak Bal'IOJ'IHI/ITEJ'Ib), d 3dTeM MeHseT
rpo0Oesibl Ha '+';

function escape (s)
s = string.gsub(s, "[&=+%%%c]'", function (c)
return string.format ("%%%02X", string.byte(c))
end)
s = string.gsub(s, " ", "+")
return s
end

OyHKIMS encode OOXOAUT BCIHO TabJMIly, KOTOPYIO HY)KHO 3aKOJMWpPOBaTh, CTPOSI TIPU 3TOM
UTOTOBYIO CTPOKY:

function encode (t)

local b = {}
for k,v in pairs(t) do

b[#b + 1] = (escape(k) .. "=" .. escape(Vv))
end

return table.concat(b, "&")



end

t = {name = "al", query = "at+b = c¢", g = "yes or no"}
print(encode(t)) --> (=yes+or+no&query=a%2Bb+%3D+c&name=al

Pa3/i0)xeHre CMMBO0/I0B Ta0y/IsAI{UH Ha NIPO 0eJIbI

Y mycrtoro 3axBara Harogob6ue '()' B Lua ectb ocoboe 3HaueHue. BMecTo TOro, utrobbl He
3aXBaTbIBaTh HUUEro (J0BOJILHO Oecriojie3Hoe 3aHATHE), 3TOT 0Opa3el] 3aXBaTbIBaeT CBOIO IO3UI[HIO
B 0OpabarbiBaeMoii CTpPOKe KaK UHCJIO:

print(string.match("hello", "()11()")) --> 3 5

(O6paruTe BHMMAaHWe, UTO pe3yabTaT 3TOTO TIPUMepa OT/JMUYAeTCA OT pe3yibTara BbI30Ba
string.find, TOCKOJBKY TMO3WI[MSI BTOPOTO IIyCTOrO 3aXBara CJAeAyeT nocjae COBIAJeHUus C
o0OpasiomM.)

[TpekpaCHbIM TIPUMEPOM HCII0/Ib30BaHHUSI IIO3UIMOHHBIX 3aXBaTOB SIBJSETCSA  Pa3/ioKeHue
CUMBOJIOB TaOy/IALMY B CTPOKE Ha Mpo0beJib:

function expandTabs (s, tab)
tab = tab or 8 -- tab "size" (default is 8)
local corr =0
s = string.gsub(s, "()\t", function (p)
local sp = tab - (p - 1 + corr)%tab
corr = corr - 1 + sp
return string.rep(" ", sp)
end)
return s
end

OO6pa3el| gsub HAXOAUT BCE CUMBOJIBI TaOY/SAI[MU BHYTPU CTPOKHU, 3aXBaTbIBast UX TO3UIUH. [ Is
Ka)KZIOTO CUMBOJIa TaOy/sILK BHYTPeHHSS (QYHKIMS UCIIO0JB3YeT 3Ty MO3UI[HI0, YTOOBI BEIUUC/IUTH
KOJIMUeCTBO TIpo0OesioB, KOTOpOe HY)XXHO, UYTOOBI TOJYYUTH CTOJIO€ll, KpPaTHBIM 3HAaueHUIO tab:
CHayajia OHa BBIUMTAeT eJUWHUIY W3 ITOU IO3WI[UH, UTOOBI BBICTAaBUThH Hauyajio B HOJIb, a 3aTeM
nobaBsieT corr i KOMIIEHCALMK TIPe/bI/IYIIUX CUMBOJIOB TaOy/suy (3aMeHa KaXk[0TO CHMBOJIA
TaOy/IAI[UN B/IMSIET HA MO3ULUIO T10 CJIEZ IOIUX CUMBOJIOB). 3aTeM (PYHKIIUS BBIUMC/ISIET TTOTPABKY
IJIs1 CJIefl YIOIero CMMBOJIA TaOy/IsUK: BBIUUTAET eJUHULLY [Jis YA aasieMoro taba u mpubaBseT sp
nnsi nobaepnsieMbix TpoOenoB. HakoHel|, oHa BO3BpaljaeT CTPOKY C COOTBETCTBYIOL[UM UKCIOM
npobesos.

Insi TO/MHOTBHI [JaBaiiTe pacCMOTPUM, KaK MOXXHO 0OpaTuTh 3Ty oOrmepanui, MpeoOpasys
npo6esibl B CUMBOJIBI TaOysisai[uy. Mo>KHO ObIJIO OBI TOXKe HauaTh C MCIT0JIb30BaHMS ITyCThHIX 3aXBaTOB
a7t 06pabOTKM TMO3UILHMM, HO ecTh OoJiee MPOCTOe pellleHHe: Ha KaXkJ0M BOCHMOM CHMBOJIE MbI
BCTAaBUM TOMETKY BHYTDb CTPOKH. 3aTe€M BCSKHU pa3, KOTZia repefi 3TOW MOMEeTKOU Oy yT CTOATH
nipo 6 eJibl, MbI 3aMEHUM 3TY I10 CJIeJ]0BaTeIbHO CTh U3 MPO0EeI0B M METKH CUMBOJIOM TaOy/IsIUN:

function unexpandTabs (s, tab)
tab = tab or 8
s = expandTabs(s)
local pat = string.rep(".", tab)
s = string.gsub(s, pat, "%0\1'")
S string.gsub(s, " +\1", "\t")
S string.gsub(s, "\1", "")
return s

end



JTa (bYHKI_[I/IH HauMWHAET C Dpa3/IoKeHHUd CTPOKH AJId yAd/JIeHMA BCeX IIpeAblylnnuX CHMBOJIOB
Ta6YJ'IHL[I/II/I. 3aTeM OHa BBLIUMC/SIET BCIIOMOTaTe/bHbIN 061)61381_1 AJid COIIOCTaBJ/IeHHUsA C HUM BCeX
ImocjieqoBdre/ibHO cTeu ,Z[HHHOﬁ tab CUMBOJIOB, 1 UCIIOJIb3YeT 3TOT o6pa3eu AJ1d ,Z[O6aBJ'IEHI/I$I METKHU
(ynpaBHH}OH_[ero CHMMBOJIad \1) Imo cjie K&)K,E[Oﬁ mocjieoBare/ibHOCTH ,Z[HHHOﬁ tab CMMBOJIOB. ,[Lanee
qJYHKL[I/IH 3dMeHseT BCe I10C/1eJ0BdTe/IbHO CTH HpO6€JIOB, 3d KOTOPBIMHU CJieAYET METKd, CHMBOJIaMH
T&6YJ’IHL[I/II/I. n HdKOHeEL, OHa y[d/I1eT BCe O CTaBIIMeECSd METKHU (TE, yTo Oe3 HpO6EJ'IOB rnepen HI/IMI/I).

21.6. Cnenu¢puuecKkue npmueMbl

ComocraBieHre c obOpa3i[oM — 3TO MOIL[HbIA MHCTPYMEeHT AJisi paboTbl CO CTpoKamu. Bbl
MOJKeTe BbIMIOJHUTh MHOKEeCTBO CJIOJKHBIX JeMCTBUM BCErO0 HeCKOJIbKMMM BbI30BaMU string.gsub.
OpHako, Kak 1 000 1pyroil MOILHbIM UHCTPYMEHT, ee C/ie]|yeT IPUMeHSITh aKKypaTHO.

CormocTaByieHue ¢ 00pa3i[oM He 3aMeHUT TIOTHOIeHHBIN Tapcep. 11 mporpaMm Ha CKOPYHO PYKY,
Bbl MOJKeTe BOCII0J/Ib30BaTbCsi UM [/ yA0OHOU 006paboTKM HMCXOAHOTO KOZa, HO TOJYYUTh
KaueCTBeHHbIM TMPOAYKT TakuM ob6pa3om Oyger Tspkesio. B kKauecTBe Xopoliero mpuMepa
paccMoTpuM o0Opa3sel], KOTOPbIM MbI MCIOb30Balyd [Jisi COTIOCTAaB/IeHUS C KOMMEHTApUsMU B
nporpamme C: '/%*.-%*/'. ECii B Balleu rporpaMMe eCTb CTPOKOBBIM JIATepas, COAepxawuu "/*",
TO Bbl MOXKeTe I0JIyYUTb HeBePHbIM pe3y/bTar:

test = [[char s[] = "a /* here"; /* a tricky string */]]

print(string.gsub(test, "/%*.-%*/", "<COMMENT>"))
--> char s[] = "a <COMMENT>

CTpoku C TOA0OHBIM CO/leP>)KUMBIM JI0OBOJILHO DelKHU, W [JJis BalllUX JIMUHBIX Liesiedl 1oz o0HbIM
obpa3ell, ckopee Bcero, Oynetr pabotarb. Ho Bbl He [O/DKHBI PACIPOCTPaHATh MPOrpaMMy C TaKUM
HeJl0 CTaTKOM.

O6b1yHO comocTraBieHue ¢ obpasioM B Lua 10Bo/bHO 3P deKTUBHO: MoeMy cTapoMy Pentium
HY>KHO MeHee 0.3 CeKyH/1bl, UTOObI TPOBECTH COTIO CTaBJIeHUe CO BCEMU CJIOBaMU B TEKCTe pa3MepoM
4.4 M6 (850K cnoB). Ho BBl MO>KeTe MpeATIpUHATb Mepbl TIPe/i0 CTOPOXKHO CTU. Bbl Bcera 1 0/DKHbI
nenatb obpasel] Kak MOXKHO 0o0Jiee TOUHBIM, TaK KaKk HeTOUYHble 00Opasilbl Me[jieHHee TOUHBIX.
KpaiiHe mipocToii nipumep — obpa3sel] '(.-)%$' AJs MOJydeHHs BCero TeKCTa [0 MepBOT0 3Haka
nonnapa. Eciu B o6pabarbpiBaeMoil CTpOKe eCThb 3HaK [o0julapa, TO BCe TIPOUeT T1afiKo; HO
TIPe/ITI0NI0KUM, UTO B CTPOKe BOOOIe HeT HM OAHOTO 3HaKa [oJsulapa. AJTOPUTM TIOTILITAeTCs
HaliTWU COOTBeTCTBUe 00pas3ily, HauaB C MepBOM MO3UI[MU CTPOKHU. B rouckax fo/iapa OH TTpobexur
BCIO CTPOKY. Korjla cTpoKa 3aKOHUUTCS, aArOPUTM JacT cO0l 015 nepeoli no3uyuu CTPOKHU. 3aTem
aJICOPUTM BBITOJIHUAT TOJIHO CThIO0 HOBBIM MOUCK, HAYaB CO BTOPOU TO3UI[UN CTPOKU, U 0OHAPYXKUT,
YTO 3[€eCh TOXEe HEeT COOTBETCTBHUs 00pa3ily, U T. . OTO BbLILETCS B KBaJ|paTUUHYIO 3aBUCHUMO CTh
OT BpeMeHH, 3aHUMasi 6oJiee 4 MUHYT Ha MoeM cTapoM Pentium g1t ctpoku u3 100K cumBo/IOB. Bel
MOJKeTe JIeTKO WCIpPaBUTh [ aHHYHO Tpobsiemy, mpuBsizaB obpasel] K MepBO TMO3WIUNA CTPOKU TpU
noMoiu 'A( . -)%$'. C 3Toli mpuBs3koii o6pasel OyzeT cOTOCTaB/eH 3a COTYIO [10JIF0 CEeKYH/IbI.

Takke oOpailjaiiTe BHUMaHUe Ha nycmble 00pasiibl, TO eCTb 00pa3ibl, KOTOPbIM COOTBETCTBYET
nycrasi ctpoka. Haripumep, ecnu Bbl momnpoOyeTe HalTHM MMeHa TIpU ToMolid obpasija Harmogob6ue
'%a*', TO BbI Be3zle OyzieTe HAXOUTh UX TTOBCIOY:

i, j = string.find(";$% **#$hello13", "%a*")
print(i,3J) --> 1 0

B stom IIpuMepe BBI30B string.find MpaBHUJIBHO HAXOAUT IIYCTYIO IIOCJie[0BaTe/bHOCTh 6YKB B
HadaJjie CTPOKH.



Bcerma 6GeccMbIC/ieHHO THcaTh oOOpasell, KOTOPbIM HauWHAeTCSd WA 3aKaHUMBAETCs
Moz ubUKaTOpoM '-', TIOCKOJILKY eMy OygeT yAOBAeTBOPSATH JIMIIL MyCcTas CTPOKa. OTOMY
Moaudukaropy oObIUHO TpebyeTcss UTO-TO BOKDYI Hero, 4tobbl yMeHbIIUTh 00/acTb ero
cooTBercTBUs. OOpa3siipl, BK/IOUammue B cebs '.*', ToXe A OBOJbHO KOBAapHBI, TMOCKOJBKY 3Ta
KOHCTPYKLHA MOXET B06paTb Oo/bIIe CHMMBOJIOB, 4YeM BEI ITIJIAHUPOBAJIN.

I/IHOF,Z[a y,qo6Hee UCIoJib30Barb caM Lua A4JId I10 CTpOeHusd O6pa3L[OB. \YiS YXKe I10J/Ib30BdJ/IMCh
JNaHHBIM TIpUeMOM B Hailed GyHKUMM AJs1 ipeoOpa3oBaHusi MpoOesioB B CUMBOJIbI Tabymsimu. B
KaueCTBe APpyroro rnpumepda I,Z[EIBEII‘/JITE pPaCCMOTpPHUM, KdK MbI MO>XeM HaWTU CTPOKH TEKCTd ,E[J'II/IHOI‘/JI,
ckakeM, oT 70 cumBoJsioB. TouHee AJMHHOM CTPOKOM OyzeT 1o c/ie[0BarenbHO CTh U3 70 wim 6oJiee
CHMMBOJIOB, OT/IMYHBIX OT IIepeBOJad CTPOKH. Mbl MO’KeM HaWTH COOTBETCTBUE OOANHOYHOMY
CHUMBOJy, He [ABJ/IAIOLIEMYCAd I1€epeBO4OM CTPOKH, IIPpU IIOMOIIM KjldCCd CHMMBOJIOB '[M\n]". Takum
06pa3oM, Mbl MO>XeM HaliTU COOTBETCTBUE [IJIMHHOW CTPOKe MoCpesCcTBOM oOpasija, KoTopbiii 70
pa3 IIOBTOPAET o6pa3eu 4JId OJWUHOUHOT'O CHMMBOJId, U TI0OC/IE KOTOPOI'O MOXXeT C/1eO0BdThb 0 v
OoJiee 3TUX CUMBOJIOB. BMecTO HanmucaHusi aHHOTO o0pa3ija BpyuHYI0, Mbl MOYKEM CO3/aTh €ro Mpu
IIOMOIIH string.rep:

pattern = string.rep("[A\n]", 70) .. "[A\n]*"

B KauecTBe [Apyroro rpuMepa TMpeAToOJ0KUM, YTO Bbl XOTUTe CAefaTb TMOUCK Oe3 yueTa
peructpa. Kak BapraHT MO>XHO 3aMeHUTb KaXk[yi0 OYKBY X B 0Opa3siie Ha Kacc '[xX]', TO eCTh KJacc,
BK/IFOUAIOIIUM B ce0Os U CTPOUHYH, U TIPOMMCHYIO Bepcuu OyKBbl. Mbl MOXKeM aBTOMAaTU3UPOBATh
3TO0 Tipeobpa3oBaHue TIPU MOMOIIU PYHKIUU:

function nocase (s)
s = string.gsub(s, "%a", function (c)

return "[" .. string.lower(c) .. string.upper(c) .. "]"
end)
return s
end
print(nocase("Hi there!")) --> [hH][iI] [tT][hH][eE][rR][eE]!

I/IHOI",Z[a BaM TpE6y€TCH 3dMEHHTH KaKJ0e BXOXXJeHHe s1 Ha s2, 0e3 yueTa BCAKHX MdI'i4yeCKHX
cuMBOJIOB. Eciiu 06e CTPOKHU {ABJ/IAIOTCA JIMTE€Pa/ldMH, TO IIPDU HUX HAIIMCAHHWHW BbI MOXeTe CaMH
I,Z[O6EIBI/IT]3 BCe HEO6XO,Z[I/IMLIE 3KPpdHBbI 4Jid Mdr'i4eCKHUX CHMMBOJIOB. Ho ecnu st CTPOKHU ABJIAIOTCA
3HaUeHUsIMU IepeMeHHbIX, TO Bbl MOJKeTe MCII0JIb30BaTh ellje OAHWH gsub [Ji1 BCTAaBKU 3KPAaHOB 3ad
Bac:

sl
s2

string.gsub(s1, "(%W)", "%%%1'")
string.gsub(s2, "%%", "%%%%'")

B cTpoke moucka Mbl 5KpaHHUPYeM Bce HeOyKBeHHO-1U(PpOBbie CUMBOJIbI (TO eCTh 3aryiaBHyw "w'"). B
3aMelLlarol|eld CTPOKe Mbl 3KpaHUPYeM JIMLIb '%'.

Ellje OfHUM TIOJIe3HBIM TIPUEMOM TIPpHM COTMOCTaB/leHUHU C obpasioMm sBiseTcss 00OpaboTKa
3a/1aHHOM CTPOKMU Tepe]; 0CHOBHOU paboToii. [Ipe/1io10>XuM, Mbl XOTUM MepeBeCTU B MPOTIHMCHbIe
OyKBBI U3 BC€X CTPOK BHYTPU KaBbIUueK B KAKOM-/IM0O0 TeKCTe, T e CTPOKA B KaBbIYKaX HAUMHAETCS U
3aKaHUMBAETCsl ABOUHBIMU KaBblukKamu ('"'), HO NpPU 3TOM MOJKeT COJepKarb 3KPaHWPOBaHHbIE
KaBbIUKHK '"\"':

follows a typical string: "This is \'"great\"!".

OpHUM W3 pelleHud B MoJ00HBIX Cayuasx sIB/ISeTCS TpefiBapuTe/bHas 00pab0oTKa TeKCTa TaKUuM
o6pa3om, uToObI 3aKOZMPOBaTh MPO0OIeMaTUUHYIO T10 CJIe/l0BaT/IbHOCTh BO UTO-TO elije. Hampumep,



MbI MOT/IM OBI 3aKogHpoBaTh "\"" Kak "\1". TeM He MeHee, eC/IM B UCXOZHOM TEKCTe y>Ke CO/|epP>KaJICs
cuMBoa "\1", To MBI B Oefe. ITpocThIM Ccrioco60M BBITIO/IHUTH KOJWPOBaHWE U M30e)KaThb [1aHHOM
npo0/ieMbl SIBJIIeTCSsT TIpeoOpa3oBaHKe BCeX 0 caefoBaresbHOCTer " \x" B " \ddd", rme ddd — 310
JecaTUYHOe TIpe/l CTaBeHrue CUMBOJIa X:

function code (s)
return (string.gsub(s, "\\(.)", function (x)
return string.format("\\%03d", string.byte(x))
end))
end

Tenepsb mo6as 1o cnenoBaresbHOCTh "\ddd" Bcerga OyzeT pe3yabTaTOM KOJUPOBaHUs, IO CKOIbKY
nmobast "\ddd" B UCXO[JHOU CTPOKe ToxKe Kojupyetcs. [Io3ToMy /eKo/ipoBaHue SIBJISIeTCS TIPO CTOM
3a/lauen:
function decode (s)
return (string.gsub(s, "\\(%d%d%d)", function (d)
return "\\" .. string.char(tonumber(d))

end))
end

Tenepb Mbl MO>XEM 3dBE€PLIWMTL HAIIy 3d4d4y. Tak kak 3dKOAWPOBdAHHAA CTPOKad HE COOdEp>XUT
HHUKAKHWX 3KPdHHMPOBAHHBIX KdBbIYEK ("\""), TO MbI 3daIIPDOCTO MOXXeM HalTU CTPOKH B KdBbIUKdX IIDHU
HOMOH_U/I n o _n'.

s = [[follows a typical string: "This is \"great\"!".]]

s = code(s)

s = string.gsub(s, '".-"', string.upper)

s = decode(s)

print(s) --> follows a typical string: "THIS IS \"GREAT\"!".

Unu B 60J/1ee KOMIIAKTHOM 3arMCH;

print(decode(string.gsub(code(s), '".-"', string.upper)))
21.7. FOnukop,

Ha paHHBIE MOMEHT CTpPOKOBas OMO/MOTEeKa He mpej/araeT sBHOW moAjepxku HOHMKofa.
OpHako, BBITIOMHATH HEKOTOpPbIE TOJe3Hble M MPOCThie mpeobpa3oBaHusi CTpok HOHUKOZa B
konupoBke UTF-8 Mo>xHO 1 6€3 [10TIO/THUTeTbHBIX OMO/THOTEK.

UTF-8 — 310 ocHOBHas koaupoBka ajs HOuukoza B MHTepHeTe. M3-3a ee COBMECTUMOCTH C
ASCII sTa KOgUpOBKa HeanbHO TOAXOAUT AJiA Lua. OTOW COBMECTUMOCTH [10CTaTOUHO, UTOObI
obecreunts pabotry c¢ UTF-8 psima texHosoruii gns obpabotku crpok ASCII 6e3 BHeceHUs
V3MEeHeHUU.

UTF-8 npepcras/iseT KakAbiki cuiMBos1 FOHMKO/[a pa3muuHbIM urcioM OaiT. HaripuMep, cCMMBO
'A' OH TIpeficTaB/sieT ogHUM OaliToM paBHBIM 65; OykBa aned 13 UBpUTa, Y KOTOpoi B FOHMKO e Ko/
1488, mpexcraBieHa AByXOaMTOBOW TocienoBarenbHOCThi0 215-144. UTF-8 mpepncraBnsieT Bce
cumBoibl u3 ASCII kak ASCII, To ectb ofHUM OaliTOM CO 3HaueHWeM, MeHbIIUM 128. Bce
OCTa/ibHble CUMBOJIbI TIPe/iCTaB/IeHBI I10CJIe[0BaTebHOCTAMU OailT, rae repBbiii OaWT JIEXKUT B
nuariazoHe [194, 244], a nocnexyroiiue 0alThl exxar B guaraszoHe [128, 191]. TouHee, auamna3oH
nepBoro OaliTa A AByxO0aWTOBBIX TOcCiemoBaTe/nbHOCTeM — [194, 223], pns TpexO0alWTOBBIX
110 C/Ie/1OBaTe/ibHO CTel — [224, 239] a 151 ueThipex0alTOBBIX M0 C/ie[0BaTebHO cTelt — [240, 244].
OTa KOHCTPYKI[USI CTIeIUT 3a TeM, UTOObI KO/l OBast M0 CJieJ0BaTebHO CTh OJJHOTO CUMBOJIa HUKOT/ a



He BCTpeTW/ach BHYTPU KOJJOBOU TIOC/ie[0BaTeNbHOCTU Apyroro. Hanmpumep, 6aliT meHbiie 128
HUKOT/la He BCTPETUTCS B MHOT00alTOBOM 10 CJie[j0BaTe/NbHO CTH; OH BCerja TpesCcTaB/ieH CBOUM
ASCII-cuMBOJIOM.

Tak kak Lua He UCIIO/b3yeT HY/Ib-CUMBOJIbI, OH MOJKeT UMTaThb, 3allUCbIBaTh U XPaHUTH CTPOKU
UTF-8 kak nmtobbie 0ObiuHbIe CTPOKU. CTPOKOBBIE JIUTEPasbl TOXKE MOTYT COJlep)KaTb BHYTpU ce0s
nanHbie B UTF-8. (PazymeeTcsi, Bbl MOXKeTe pe/laKTUPOBaTh UCXOAHbBIM Koj, Kak (aiin B UTF-8, ecnu
3axoTute.) Omepalusi KOHKaTeHal[uu KOppeKTHO paboTaetr a/s Bcex ctpok B UTF-8. Omepatuu
CpaBHeHHUS CTPOK (MeHbllle, UeM; MeHbllle UM PaBHO U T. 11.) cpaBHUBAKOT cTpoku B UTF-8, cnepys
NopsAKYy CUMBOJIOB B FOHUKOZ €.

BbubnroTeka orepalMOHHOW CUCTeMbl W OUO/IMOTEKa BBOJA-BbIBOZA TI0 CYTU SIBJISIOTCS
uHTepdelicaMu K CUCTeMe, Ha KOTOPOW OHU BBIMOJHSOTCS, IO3TOMY UX Moz ep>xxka cTpok B UTF-8
3aBUCUT OT 3TOMU cucTembl. B Linux, HarpuMep, Mbl MO>XeM ucro/ib30Bate UTF-8 g5 umen aiinos,
HOo Windows ucnonb3yet UTF-16. [TosToMy a1t paboTsl ¢ uMeHamu ¢aiiyioB B FOHMKOme B Windows
noHag005TCcss MMbO [10TOMHUTe/IbHBIe OUOMMOTEeKH, MO0 BHeceHHWe W3MeHeHUW B CTaHjapTHbIe
6ubmoTteku Lua.

Tenepb A aBaiiTe 10 CMOTPUM, Kak (QYHKLIMU U3 CTPOKOBOM O6ubMMoTeku paboTaloT CO CTpOKaMu
B UTF-8.

@DYHKLUU string.reverse, string.byte, string.char, string.upper ¥ string.lower He pa60TaH3T
co crpokamu B UTF-8, Mo CKoJ/IbKY BCe OHM I10J1arar0T, UTO pasMep OJHOI0 CUMMBOJIA paBeH OJHOMY
OamTy.

@OYHKIMM string.format M string.rep pabotaior co crpokamu B UTF-8 6e3 mpobsem, 3a
WCKJIFOUeHUeM OTIUU (hopMaTHUpOBaHUS '%c', KOTOpasi CYUTaeT, YTO OJ[UH CUMBOJI — 3TO OJUH OaiT.
@yHKIMU string.len U string.sub KOppeKTHO pabortaioT co crpokamu B UTF-8, Ho mpu 3TOM
WH/IeKChl YKa3bIBalOT Ha KOJMUeCTBO OalT (a He cuMBOJIOB). Yailje BCero 3To MMeHHO TO, UTO BaM
HY>KHO. HO, KaK MBI CKOPO YBU/JUM, MBI TaK)Ke MOJKeM I10 CYUTaTb U KOJIMUeCTBO CHUMBOJIOB.

N nst pyHKIM comnocraB/ieHus ¢ oOpasijaMy uX IpUMeHUMO CTh K ctpokam B UTF-8 3aBucut ot
o6Opa3siia. [IpocTeie oOpasifpl paboTaroT 63 Kakux-1bo mpobemM B CBSI3M C KJIFOUEBBIM CBOWCTBOM
UTF-8 — koz, 04HOTO CUMBOJIAa HUKOT/Ia He MOJXKeT HaXOAUThbCS BHYTPU KoZja apyroro. Kmaccel u
MHO>KeCTBa CMMBOJIOB paboTatoT Juib A ASCII-cumBosioB. Haripumep, o6pasel| 's»s' paboTaer
nns crpok B UTF-8, HO oH Oyjger cooTBeTcTBOBarb ToJbKO mpoOermam ASCII u He Oyzmer
COOTBETCTBOBAThH [lOTMOJIHUTEIbHBIM TTPoOebHbIM cuMBOJIaM B FOHUKO/I e, TAaKUM KaK Hepa3pbIBHbIM
npo6en (U+00AOQ), pazgenutens maparpados (U+2029) wiv MOHIOJILCKMM pa3fieuTeNb TIIacHBIX
(U+180E).

HekoTopblie 00pasijbl MOTYT yAauHO HCII0/b30BaTh 0cobenHoctu UTF-8. Hanpumep, eciu Bbl
XOTUTEe TII0CYUTATh UMUCIO0 CUMBOJIOB B CTPOKe, TO Bbl MOXeTe MCII0/Ib30BaTh Cjej yroljee
BbIpakeHue:

#(string.gsub(s, "[\128-\191]", "™))

OTOT gsub ybupaer mpojo/pKawolde 6alTbl U3 CTPOKU, UTOOBI OCTaNUCh JIUIIb OFHOOANTOBBIE
T0 CJie[j0BaTe/bHO CTU 1 HauajibHble OalThl MHOTO CTPOYHBIX T10 CJIe[j0BaTe/lbHO CTel: ofluH O6aiT Ha
Ka)kK/| bIii CUMBOJI.

B3siB 3a 0CHOBY TIOXO0)KHe Wjled, CJielyIOIIui npruMep MoKa3biBaeT, KaKk MOXXHO TepeOparb Bce
CUMBOJIbI B cTpoKe B UTF-8:

for ¢ in string.gmatch(s, ".[\128-\191]*") do
print(c)
end



Jluctunr 21.1 wimtocTpupyeT HeKoTopbie mpueMbl s pabotel ¢ UTF-8 crpokamu B Lua.
Pa3ymeeTcsi, /51 BBITIOJIHEHUSI STUX TIPUMEpPOB BaM HYy)KHa IuilaropMa, B KOTOPOM print
nioa gepxuBaetr UTF-8.

K coxkanenuto, 6osbitie Lua npeqnoxxuts Hedero. [losmHoieHHas oA epxka FOHukona Tpebyet
OTPOMHBIX TabJ/ivll, KOTOpble TIJIOX0O COOTHOCATCS C MajeHbKUM pasmepoM Lua. Y HOHukoga
CJIMIIIKOM MHOTO 0cobeHHo cTeli. [IpakTuueckyd HEBO3MOKHO abCTparupoBarh Kakoe-i00 MoHATHe
Y3 KOHKPeTHBIX SI3bIKOB. Pa3sMbITO [Ja)ke MOHATHE TOTO, UTO SIBJSIETCSI CUMBOJIOM, I10CKOJIbKY HeT
B3aMMHO-0/JHO3HAUHOI'0 COOTBETCTBUS MeXAY 3aKoAupoBaHHbIMM B HOHUKOje CUMBOJIAMU U
rpadeMamu (TO €CTb CUMBOJIaMU C [JUAaKPUTUUECKHMMU 3HAKAMU U «IIOJTHO CTbI0 UTHOPUPYEMBIMU»
cumBoJiaMu). [Ipyrue, Ka3anocb Obl, PyHJaMeHTa/lbHbie TIOHSATUS, HAal[pUMep, TOTO, UTO SIBJISETCS
OyKBOM, Tak)Ke Pa3HSTCSI CPeJi U SI3bIKOB.

Yero, Ha MOW B3I, He xBaraeT B Lua, Tak 3T0 ¢yHKUMM npeoOpa3oBaHUs
nocsiegoBarenbHo cteit UTF-8 u komOuHaumii FOHMKoa Mexxy coboit U QyHKIUM [1/1s1 IPOBEPKU
npaBuabHO CTU cTPOK B UTF-8. Bo3Mo>XHO, OHM BOWAYT B C/efyrOoLyo Bepcuto Lua. [ln1g Tex, Komy
Hy>KHa Toep>xka FOHMKOJa, TOXOXKe Jy4IllUM BapuaHTOM OyaeT UCMO/b30BaHUe BHeITHel
6ubnmoTeku Bpoje slnunicode.

JInctunr 21.1. ITpumeps! 6a30Bbix onepaiuii Hag, UTF-8 B Lua
¥

"Nahdaan"
nagéon
"AoKED"

local a =
a[#a + 1]
a[#a + 1]
a[#a + 1]

I i

local 1 = table.concat(a, ";")

print(l, #(string.gsub(l, "[\128-\191]", "")))
--> Nahdaan;acdo;AckED 18

for w in string.gmatch(1l, "[A;]+") do
print(w)
end
--> Nahdaan
--> acéao
--> AoKED

for ¢ in string.gmatch(a[3], ".[\128-\191]*") do
print(c)
end

>
>
>
>
>

DM >

YnpaxueHus

YnpakHenue 21.1. Hamuimute QyHKIUIO split, KoTopas IIOJiydyaeT CTPOKy M oOpaser]
pasgenuTesss W BO3BpalllaeT IOC/Ae[0BareJbHOCThL U3 YacCTed UCXOAHOW CTPOKHA MeXAy
pasj enuTesisaMu:

t = split("a whole new world", " ")
-- t = {"a", "whole", "new", "world"}



Kak Bamia ¢yHkuus obpabarbiBaetr mycTbie cTpoku? (B yacTHOCTH, SIBAsIeTCS JiM TycTas CTPOKa
MyCTOM 10 CJIeJ0BaTeJbHO CThIO WJ/IH I10 CJ1e[;0BaTe/IbHO CThI0 C OJJHOM IyCTOM CTPOKOU?)

YnpakaHenue 21.2. O6pa3iibl '%D' U '[A%d]' SKBHUBa/IeHTHBI. A UTO HacueT 00pa3i[oB '[A%d%u]' U
"[%D%U]"?

YnpaxuHenue 21.3. Hanuiunte QyHKIUIO TpaHCAUTepalMu. JTa (YHKLUS MOIyuyaeT CTPOKY M
3aMeHsIeT KaXK/[bli CUMBOJI B 3TOW CTpPOKe [APYrUM CHUMBOJIOM B COOTBETCTBUU C Tabsuiiei,
3a/laHHOM B KaueCTBe BTOPOTO aprymeHTa. Ecim Tabnmija oto6paxaeT 'a' B 'b', To DyHKIUSA [10/DKHA
3aMEeHUTh KaXkK0e BXoXKJeHue 'a' Ha 'b'. Ecu Tabsuiia oTobpaxkaet 'a' B false, To dyHKIUs 10/KHA
y[,aJIUTh BCe BXOXK/ €HUSI CUMBOJIa 'a’ U3 CTPOKU.

Ynpaxkaerue 21.4. Hanuinute GyHKIMIO, KOTOpas nepeBopaurBaet cTpoky B UTF-8.

YnpaxxHenue 21.5. HanumnTe QyHKIWIO TpaHCAUTepaluu /51 cuMBosioB UTF-8.



IJTABA 22

Bub/snoTexKa BBo/Ia-BbIBOA

bubnoTeka BBO/a-BbIBO/IA TpeJjiaraeT JiBe pa3IUuHbie Mojenu AJjs paboTel ¢ (aitnamu. B
TIPOCTOM MOJIe/Id UCTO/b3yeTcss meKywuli 8xo0Hotl ¢patin (current input file) u mekywuti 8bixo0HoOl
¢aiin (current output file), ¥ oHa TPOM3BOJUT HaJl HUMH OTepaliuy BBO/a-BbIBOZ a. [1o/Hast Mo enb
WCII0J/Ib3yeT SsIBHbIe [ eCKPUITOPhI (ailyioB; OHAa OMHUpaeTcsa Ha OOBEKTHO-OPHEHTHUPOBaAHHBIN
TI0/1 X0/, KOTOPBI OTpe/|e/sieT BCe oTepal[iy Kak MeTO/ bl Hajl /1€ CKpUIITOpaMH (paiiyioB.

[TpocTast Mo enb ya00Ha ZiJ/isI TIPO CTHIX Belrjeli; Mbl TIPUMEHSUIA ee Ha MPOTSDKeHUM BCel KHUTH.
Ho ee HemocrtatrouHo fA/si 6Gosiee rubkoil paboThl c (aiisamu, HarnpuMep [Jisi 0JlHOBPEMEHHOTO
YTeHUs UK 3aTlMCU B HeCKO/IBKO (haiinoB. [st Takoi 06paboTKy HaM HY»KHA T10JIHast MO/ e/lb.

22.1. IIpocTrasi Moje/ib BBOAa-BbIBOj A

[TpocTas Mo/ienb BBLITIOJHSIET BCe CBOU OTfepaliuy Haj AByMs TeKyluMmu (aitiamu. bubivuoTeka
VHULIAAU3MPYeT TeKyIIUi BXo/HOU ¢alin Kak obpabarbiBaemMblii cTaHZapTHBIM BBOA (stdin), a
TeKyILUM BBIXOAHOU (paiin Kak oO6pabarbiBaeMblii CTaHJapTHBIN BbIBOJ (stdout). Takum obpasowm,
KOT/a MBI BBITIOJIHSIEM UTO-TO BPOJ e io.read(), Mbl UNTAaeM CTPOKY U3 CTaHZaPTHOTO BBO/,a.

Mkl MO>XeM M3MEeHUTh 3TU TeKylre (aiiibl Ipy NoOMOLIU GYHKLMM io.input U io.output. Bbi30oB
Haroi00ue io.input(filename) OTKPBIBAET 33/laHHbIN (Dailyi B pe)KMMe UTeHHUs U YCTaHaBIUBAeT ero
KaK TeKyIui BxofHOU (aiin. HauvHas c 3TOro MoOMeHTa, BeCch BBOJ OyJeT MoCTymnaTrh U3 3TOTO
daiisia, MoKa He MPOM30UAeT APYroi BbI30B io.input; PYHKIHUA io.output [jelaeT TO >Ke camoe, HO
s BeiBoZla. B ciyuae ommbku obe QyHKIMU ee Bbi3bIBalOT. Eciu Bl X0TuUTe o0bOpabarbiBaTh
OIIMOKU HAIMpPsIMYIO, TO BBI /10/DKHBI UCIOJIb30BaTh MOJIHYO MO/ eflb.

DyHKIUA write MpoIe, 4yeM read, IO3TOMY MBI CliepBa pPacCMOTpPUM ee. DyHKIUA io.write
1oJiyyaeT TMPOM3BOJIbHOE UKWCJIO CTPOKOBBIX apryMEHTOB W 3allMChIBA€T UX B TEKYL[UMU BBIXOJHOU
daiin. OHa npeoOpa3yeT umc/ia B CTPOKH, C/eflys CTaH[apTHBIM TpaBW/IaM MpeoOpa3oBaHuUs; [1/si
TIOJTHOTO KOHTPOJIS HaJ 9TUM TpeoOpa3oBaHUeM UCIOJIb3yHTe PYHKIUIO string. format:

> jo.write("sin (3) = ", math.sin(3), "\n")
--> sin (3) = 0.14112000805987

> jo.write(string.format("sin (3) = %.4f\n", math.sin(3)))
--> sin (3) = 0.1411

N3beraliTe Kojma Bpofie io.write(a..b..c); BBI30B io.write(a,b,c) [JaeT TOT ke 3hdeKT
MEHBbLIIMMHM 3dTPATdMH, I10 CKOJIBKY IIpHU 3TOM KOHKdT€HdlIMA HEe HY>KHd.

Kak IMMpaBuJ/i0, Bbl A OJDKHBI HCIIOJIb30BdThb print AJid IIpDOr'paMM Had CKOPYHO DYKY WIK [OJIA
OTJ/IaAKH, d write IMPUMEHATD TOr'Ad, KOT'ld BaM HY>K€H 10 JTHBIN KOHTPOJIb HaJ, BEIBOJ OM:

> print("hello", "Lua"); print("Hi")

--> hello Lua
--> Hi

> jo.write("hello", "Lua"); io.write("Hi", "\n")
--> helloLuaHi

B otnnune ot print, dJYHK]_[I/IH write He ,Z[O68BJ'IH€T K BBIBOJY HUKAKHX [ OIIOJIHUTE€JIbHBIX CUMBOJIOB
Bpoae CHMBOJIOB Ta6y'J'I$[]_]"I/II/I Nk I1epeBoaOB CTPOKH. Kp0Me TOTO, write TIO3BOJIIET BaM



riepeHarpaBUTh Balll BbIBOJ], TOT/la KaK print BCerja WCI0Jb3yeT CTaHJapTHbIM BbIBOJ . HakoHell,
print aBTOMarU4eCKd IIPUMEHsIeT tostring K CBOMM apryMeHTaM; 3TO yAO0OHO [/ OTJaJ KW, HO
MO>KeT CKpbIBaTh OLIUOKU, €C/IM Bbl He BHUMAT e/IbHbI K BHIBOJY.

DYHKIMSA i0.read YATAeT CTPOKM U3 TEKYIllero BXoAHOTO (aiisia. Ee apryMeHTHI yIipaB/sitOT TeM,
YTO UUTAaTh:

*a UUTaeT Bechb (aii

*1 yMTaeT CJie[ YOIy CTPOKY (6e3 cuMBOJIa TlepeBo/ia CTPOKH)
*L UMTaeT CJie[ YOIy CTPOKY (C CUMBOJIOM TepeBo/ia CTPOKH)
*n YUTaeT YMC/I0

UuC/N0 OTPAHUYMBAET KOJIMUECTBO UMTAEMbIX CUMBOJIOB

BbI30B io.read("*a") uMTaeT BeCb TeKyILIUN BXOAHOU (paii, HAUMHAs C TeKylei mo3uuuu. Ecim
MBI Hax0ZUMCsI B KOHLe (aiisia uau (aiis mycT, TO BbI30B BO3BpAIllaeT MyCTYH0 CTPOKY.

[Tockonbky Lua 3ddexkTrBHO paboTaeT C AJMHHBIMUA CTPOKAaMU, MPOCTOUW TpPUEM HarvCaHus
¢unpTpoB Ha Lua cocTouT B TOM, YTOOBI MpOYeCTh BeCh (Pailyi B CTPOKY, BHITIOJHUTH 00pabOTKY
3TOU CTPOKU (0OBIUHO MPU TTOMOILU gsub) U 3aTeM 3aMucaTh CTPOKY B BBIBOJ :

t = io.read("*a") -- ynTaeT u3 odalina
t = string.gsub(t, ...) -- penaeTt cBow paboTy
io.write(t) -- nuweT B ¢aiin

B KauecTBe mpuMepa CJie[lyIOIIMKA KYCOK $SIB/SIeTCS 3aKOHUEHHOW MpOrpaMMOM [1Ji KOAWUPOBaHUS
comepxxumoro daiia B MIME-koaupoBke quoted-printable. Kaxxabiii He ASCII-6aliT KogupyeTtcs
KaK =XX, TJje XX — 3TO IleCTHajljaTepuuHoe 3HaueHuWe OaiTa. [I/ig 1[eJI0CTHOCTH KOJHMPOBaHUS
CUMBOJI '=' TaK)Ke J10/DKeH OBITh 3aKO/IUpOBaH:

t
t

io.read("*a")

string.gsub(t, "([\128-\255=])", function (c)
return string.format("=%02X", string.byte(c))

end)

io.write(t)

OT1oT obpasel], UCTIOL30BAaHHBIM B gsub, 3axXBaThiBaeT Bce OalThl OT 128 mo 255, a Takke 3HaK
paBeHCTBa.

BbI30B io.read ("*1") BO3BpalllaeT CeAVIOIIyI0 CTPOKY M3 TeKYyIl[ero BXogHOro aiina 6e3
CHMMBO/JIA TIepeBoja CTPOKH; BbI30B io.read ("*L") aHa/JOTMUYe€H, HO OH OCTaBJ/isieT CUMBOJI TlepeBo/ a
cTpoKH (ecyi oH 6611 B datisie). Korga Mbl 0 cTuraem KoHila datisia, BbI30B Bo3BpairiaeT nil (Tak Kak
HeT cJie[lylolel CTPOKU AJis Bo3Bpara). Ilo yMosiuaHuio B read Hcrosib3dyercsa "*1". OObIYHO o
WCII0/Ib3YI0 3TOT oOpa3sel], TOJbLKO KOTrla aJTOPUTM eCTeCTBeHHbIM 00pa3oM oOpabarbiBaeT aiin
CTPOKa 3a CTPOKOW; B MMPOTHUBHOM CJlyuae s Mpe/iTIOYUTar0 TpouyecTh Bech (aiis 3a pa3 Mpy MOMOIIU
"+*a" WM YUTaTh ero O/I0KaMH, KaK Mbl YBU/[UM TTO3KeE.

B KkauecTBe TIPOCTOro TIpUMepa HCII0/Ib30BaHUsA 3TOro obOpasija cjefyoliias IporpamMma
KOMMpYyeT TEeKYIIWKU BBOJ, B TEKYILUK BbIBOJ, HyMepys IMPU 3TOM KaXX[| yI0 CTPOKY:

for count = 1, math.huge do
local line = io.read()

if line == nil then break end
io.write(string.format("%6d ", count), line, "\n")
end

OpHako, uTOOBI MOCTPOYHO TiepeOpaTh Bechb (aiis, Jydllle WCIOJb30BaTh WUTEPATOpP io.lines.
Hanpumep, ™Mbl MOXXeM HalucaTb 3aKOHUEHHYIHO MpOrpaMmy [AJis COPTHUPOBKUA CTPOK (haiisia
csiefi yroium o6pasom:



local lines = {}

-- CuynTbiBAaeT CTpPoOKu B Tabnumuy 'lines'

for line in io.lines() do lines[#lines + 1] = line end
-- copTupyet

table.sort(lines)

-- 3anucbiBaeT BCe CTPOKU

for _, 1 in ipairs(lines) do io.write(l, "\n") end

BbI30B io.read("*n") UMTaeT YKUCJIO U3 TEKYILEro BXoJHOTO ¢aiia. ITO eJUHCTBEHHbIN C/lydaH,
KOrZa PyHKIUS read BO3BpalllaeT UUCIIO, a He CTPOKY. Korja mporpamme Hy)>KHO MPOYeCTb CAUIIKOM
MHOT0 uuces 13 (haiiia, 0OTCYyTCTBUE MIPOMEXKYTOUHBIX CTPOK y/ayulllaeT ee ObICTpoelicTBre. Omius
*n TIPOTIyCKaeT BCe MpoOesibl Tepe]; YUC/IOM U TIO/Jlep)KUBaeT TaKue UMC/I0Bbie (opMarhl, Kak -3,
+5.2,1000 u -3.4e-23. Ecu GyHKIMS HEe MOXKET HaWTH UMC/IO B TeKylel Mo3uluu (K3-3a HEBEPHOTO
dbopmara uau KoHija (paiina), To 0OHa Bo3BpaiiiaeT nil.

Bbl MoXKeTe BbI3BaTh read C HECKOJTbKHMMU OMLUSAMU; [JIs1 K&K 0r0 aprymMeHTa (PyHKLMsI BepHeT
COOTBETCTBYHOILIlee 3HaueHue. JlonycTuM, y Bac eCcThb (paiisi, CoJepKalliuii Mo TPU YKc/ia Ha KaX/ yio
CTPOKY:

6.0 -3.23 15e12
4.3 234 1000001

Tenepb Bbl XOTHUTE HAIIeUdTdaTb MdKCHMd/IbBHOE€ UHCJIO Ka)K,[[OI‘/JI CTPOKH. Bb1 MmoxxeTte ImpoyecTb BCE
TPH UHMCJIa 3a O HH BbI3OB read:

while true do
local ni1, n2, n3 = io.read("*n", "*n", "*n")
if not ni1 then break end
print(math.max(ni, n2, n3))

end

Kpome 0CHOBHBIX 00Pa3iioB /i UTeHHsl, Bbl MOXKeTe BbI3BaTh read C apryMeHTOM B BU/le UMC/IA
n: B 3TOM CJiyyae read MbITAeTCSl TIPOUECTb N CUMBOJIOB U3 BXOAHOTO (paiina. Eciu oHa He MOXXeT
MpouecTb HU OJHOTO CuMMBOJa (KOHell (paiisia), TO OHa BO3BpallaeT nil; B mpoTUBHOM ciyuae
BO3Bpall[aeTCsi CTPOKa C He OoJiee yeM n CUMBOJIaMU. B KauecTBe mpumepa JaHHOTO obOpasiia AJist
YTeHUsl CJ/ieiylolas TmporpaMMa TokasbiBaeT 3(dekTuBHbM criocobd (mnas Lua, KoHEUHO)
CKOTIMPOBAaTh (paiia U3 stdin B stdout:

while true do
local block = io.read(2713) -- pa3mep 6yodepa paBeH 8K
if not block then break end
io.write(block)

end

Kak oco6bIii cinyual, io.read(0) paboTaeT Kak mpoBepKa KOHIIa (aiiia: oHa Bo3BpalljaeT b0
MyCTYH0 CTPOKY, €CJIU ellle eCTh, UTO YKTaTh, 1100 nil, eciv yuTars Heuero.

22.2. IlonHasa Moaeb BBOa-BbIBO/AA

Ilna 6osblliero KOHTPOJISI HaZi BBOJ OM-BLIBOJ,OM Bbl MOJKETe HCII0/Ib30BaTh TOJHYH MO/ eb.
IaHHasi MoJienlb OCHOBaHa Ha MOHATUU Oeckpunmopa c¢patina (file handle), koTopsili aHanorvueH
notokam (FILE*) B C: OH mpe/iCcTaB/isseT COO0M OTKPBITHIN (haii/l C TeKyIel 1o 3ulire.

YtoObl OTKPBITH (haiis, BbI UCTIOB3yeTe (HYHKIHIO io.open, KOTOpas 1Mojo00Ha GyHKIUU fopen B
C. B kauecTBe aprymMeHTOB OHa TpMHMMaeT WMs (aiiia, KOTOPbI HY)KHO OTKPBbITh, U CMPOKY




pedxcuma (mode string). 3Ta CTPOKa MOXXeT COZ ep)KaTh 'r' AJisl uTeHus, 'w' AJis 3arnucy (KoTopasi ipu
3TOM CTHpaeT Jr0boe mpe b yiliee cojep>kuMmoe daiina) unu 'a' ass gobaseHus K ¢dabiny; eile oHa
MOJKeT CcoflepXXaTb HeoOs3aTeMbHBIM 'b' [Jid OTKPBITHS ABOUUHBIX (ailioB. PYHKIUS open
BO3BpalljlaeT HOBBIK [JeCKpurnrTop Gaiina. B ciayuae omubku open BoO3Bpaijaer nil, a Takxke
coobijeHre 00 o1IMbKe U ee KO/ :

print(io.open("non-existent-file", "r"))
--> nil non-existent-file: No such file or directory 2

print(io.open("/etc/passwd", "w"))
--> nil /etc/passwd: Permission denied 13

MHTEPHPET&L[I/IH KO OB OILIMOOK 3aBUCUT OT CUCTEMBEI.
Tunuunas NaAWOMa OJId IIDPOBEPKHU Hd OLIIMOKM:

local f = assert(io.open(filename, mode))

Ecmu open mact cboit, To coobiieHue o6 omrnbke repexofUT BTOPbIM apryMeHTOM B assert,
KOTOpasi 3aTeM TMoKa3biBaeT 3TO COO0OIieHue.

[Tocne oTKpbITUSA (haiiia Bbl MOXKET UMTAaTh U3 HETO U MUCATh B HErO MPU MOMOILLU METO/0B read
v write. OHM aHAJIOTUYHBI (PYHKIUSAM read U write, HO Bbl BbI3bIBaeTe UX KaKk MeTO/ bl JleCKpUNTOpa
daiina, ucnonb3lys aBoerouue. Haripumep, uToObl OTKPBITH (Daili U TMpPOUeCTh BCe U3 HETrO, BBHI
MO’KeTe UCI0/Ib30BaTh KYCOK BPO/ie 3TOr0:

local f = assert(io.open(filename, "r'"))
local t = f:read("*a")
f:close()

BubmoTeka BBO/la-BbIBO/a TIpe/ijlaraeT [leCKPUMITOPHKI ZiJis TPeX Tpejorpe/e/ieHHbIX TTOTOKOB
C: io.stdin, io.stdout U io.stderr. [Io3TOMy Bbl MOXeTe TOC/aTh COOOIIeHre MPSIMO B TIOTOK C
OIMOKOM TIPU MOMOIIM MPUMEPHO TAaKOTO KOAa:

io.stderr:write(message)

Mbl MO)KeM CMelIMBaTh MOJIHYI0 MOJeb C MPOCTOM. Mbl MojiydyaeM [ eCKPUIITOD TeKYIero
BXOZHOTO (haiiia TOCpeJCTBOM BbI30Ba io.input() 6e3 aprymeHToB. Mbl ycTaHaB/IMBaeM 3TOT
N eCKpUTTOP TyTeM BbI30Ba io.input(hanle) (aHa/OTUYHBIE BBI3OBBI pabOTAlOT W /s io.output).
Hanpumep, eciv Bbl XOTUTe BPEMEHHO M3MEHUTDb TEKYIIUK BXOAHOM (aiis, TO Bbl MOXKETe HallKCaTh
YTO-TO BpOJie 3TOro:

local temp = io.input() -- COXpaHseT Tekywuii o¢aiin
io.input("newinput") -- OTKpblBAeT HOBLI TeKkyuwnin dann

<0enaem umo-Hubyob C HOBbIM 88000M >

io.input():close() -- 3aKkpbiBaeT Tekywui o¢aiin

io.input(temp) -- BOCCTaHaBNMBaeT npeabiayumnini Tekywuii ¢ain

BMmecTo io.read A1 uTeHus U3 ¢ailia Mbl TakKyKe MO’KeM HCI0/b30BaTh io.lines. Kak Mbl yxe
BUJleNIU B Tpe/ bl yIIUX TIpUMepax, io.lines BO3BpalljaeT UTepaTop, I0CJ/e[0BaTe/lbHO UMTaOIUN
u3 (haiina.

[TepBbIM apryMeHTOM io.lines MOXeT ObITh UMs (haiisia Ui aeckpuntop daiina. Eciv repegaHo
UM (alisia, TO io.lines OTKpoeT (aiij B pe)xume JJisi UTeHUs U 3akpoeT ¢aii 1o cjie 10 CTKeHUs
KOHIIa daiina. Eciu nepegan geckpurnrop (aitia, To io.lines OyeT MCIOJb30BaTh JaHHBIM (aiil
[T UTeHHSs; B 9TOM C/y4yae io.lines He OyaeT 3akphIBaThb (haiiyl MO J0CTHKEHUM ero KoHIla. B
ciyuyae BbI30Ba BOOOIe 6e3 apryMeHTOB io.lines OyJeT uuTaTh JlaHHbIe W3 TEKYIero BXOAHOTO



daiina.

HaumHast ¢ Lua 5.2, io.lines NMpHHHUMAET U Te OIILHWH, KOTOpble INMPHHUMAET io.read II0CJe
daiisioBoro aprymeHTta. B kauecTBe mpumMepa c/ief|yiOLIUM Ko KonupyeT ¢ail B TeKYLU BbIBOJ,
UCII0/Ib3y4d i0.1lines:

for block in io.lines(filename, 2713) do
io.write(block)
end

He0o0/1b1110 ¥ ipreM JJ/is1 yBe/THUeHHUsI ObICT PO/ eHCT BUs

O6b1yHO B Lua GbicTpee ripouecTs (aiis 1je/TMKOM, YeM UUTaTh ero CTPoKa 3a CTpokoit. O/ Hako,
WHOT/la Mbl CTanKWBaeMcsi ¢ 6osbiiuM ¢aiiiom (Haripumep, AecsITKU WU Jla)ke COTHU Merabaiur),
YUTaTh KOTOPKIN 1eJIMKOM Obisio Obl HeljesiecooOpasHo. Ec/ii Bbl XOTUTe MONYYUTh MaKCUMalbHOe
ObicTpOZ eiicTBUe TIpU paboTe ¢ TakuMU O0/bITUMU daliamu, To ObICTpee Bcero Oy eT YHUTaTh ero
nocTarouHo 6o0/bIIMMU Kyckamu (Haripumep, o 8K). Bo n36ekaHrie BO3MOKHOTO pa3pbiBa CTPOKH,
MO>KHO MPOCTO MOTPOCUTh NIPOUECTh ellje OFHY CTPOKY:

local lines, rest = f:read(BUFSIZE, "*1")

[lepeMeHHasi rest TOJYYUT OCTaTOK HOOOW CTPOKH, pa3dUTOMN MpU UTEHUU KycKa. 3aTeM MbI
00beIHsIeM KYCOK U MOJIyueHHbIN ocTarok. TakuM 06pa3om Kycok Bcerfia OyzeT 3aBepiiaThCs Ha
rpaHulie CTPOK.

[Tpumep u3 nuctuHra 22.1 ucnosib3yeT 3TOT MpPUEM [Jis1 peanusaliid wc, IPOTPaMMbl, KOTOpas
CUMTaeT YKCI0 CUMBOJIOB, CJIOB U CTPOK B daiine. O6paruTe BHUMaHUe Ha UCTIO/b30BaHUe io.lines
JJ151 0 CylLl[e CTBJIEHUS UTepaLvil ¥ onLuy "*b" /151 YTEeHUs CTPOKU — 3TO [0 CTYIHO, HauuHas ¢ Lua
5.2.

JIncTuHr 22.1. [Iporpamma wc

local BUFSIZE = 2213 -- 8K
local f = io.input(arg[1]) -- OTKpblBaeT BXOAHOW o¢aiin
local cc, 1lc, wc =0, 0, 0 -- CYeTYMKM CMMBOMOB, CTPOK U C/IOB
for lines, rest in io.lines(arg[1], BUFSIZE, "*L") do
if rest then lines = lines .. rest end

cc = cc + #lines
-- nogcuyuTbiBaeT cnoBa B KyCKe
local _, t = string.gsub(lines, "%S+", "")
wc = wc + t
-- nogcuyuTbiBaeT NepeBoAbl CTPOKM B KyCKe
_,t = string.gsub(lines, "\n", "\n")
lc = 1c + t
end
print(lc, wc, cc)

BuHapHble ¢ ainbl

@DYHKLWU io.input U io.output M3 MPOCTOM MO/ eIu BCerja Mo YMOJ/IUaHUIO0 OTKPbIBAlOT (haii B
TekcToBOM pexxume. B UNIX HeT HMKAKOW pa3HULIbI MeX/y OMHAPHBIMU U TEKCTOBBIMU (haiiaMu.
Ho B HeKOTOpBIX cucTeMax, B uacTHOCTU B Windows, OuHapHbie (ailyibl HY>KHO OTKpPBIBaTh CO
cnerfuanbHbIM ¢iarom. s o6paboTku Takux OWHaApHBIX (DailioB BbI JO/DKHBI KCMOJIb30BaTh
io.open C CUMBOJIOM 'b' B CTPOKe pexuma.



Lua paboTaer c OuWHapHBIMH [JaHHBIMH TakK >ke, Kak M C TekctroM. Crtpoka B Lua Moxer
coflep>aThb JitoOble OalThl, U MOUYTH BCe (YHKIMH B OMOMMOTEKax MOryT oOpabarbiBaTh Jit0ObIe
OaliThl. Bl Ja)ke MOKeTe TIPUMEHSTh COTIOCTaBjeHHe ¢ 00pa3joM K OMHApHBIM JaHHBIM Z0 Tex
Top, 1Moka oOpasel] He COZiepXXUT HyseBoro Oaiita. Eciv BaM HY>KHO COTIO CTaBJieHHe C 3TUM OailToM,
TO BbI MO>KeTe BO CIO/Ib30BaThCs /1Ji1 ITOT0 K/I1aCCOM %z.

O6bIYHO OWHApHbIE JlaHHble UMTAIOT JAUO0 MpU MOMOIM oOpasiia *a, KOTOPbIM UUTAeT BeCh
daiin, Mmbo mpu momolu obpasija n, KOTOPbIM uWTaeT n OalT. B KauecTBe MpoCTOro IpuMepa
cefiyrolilasi iporpaMma rnepeBoguT TekKcT u3 dopmara Windows B popmar UNIX (To ecTh 3ameHsieT
10 CJIe[0BaTeNbHOCTh CUMBOJIOB TIepeBO/la KapeTKu W TepeBojla CTPOKM Ha CUMBOJI TepeBojia
cTpoku). OHa He TI0JIb3yeTCsl CTaHapTHBIMHU halilaMyu BBOZa-BbiBO/lA (stdin-stdout), IT0CKOJIBKY
OHU OTKpBITHI B TEKCTOBOM peXume. BMecTo 3TOro oHa TojiaraeT, YTO HMeHa BXOJHOTO H
BBIXOJ HOTO (haii/IoB Tepe/aHbl ITPOTPaMMe KaK apryMeHThI:

local inp
local out

assert(io.open(arg[1], "rb"))
assert(io.open(arg[2], "wb"))

local data = inp:read("*a")
data = string.gsub(data, "\r\n", "\n")
out:write(data)

assert(out:close())

Bbl MO>KeTe BbI3BaTh 3Ty MPOrpaMMy IpHY MOMOIIY C/e/i yIolleld KOMaH HOW CTPOKU:

> lua prog.lua file.dos file.unix

B KauecTBe ellle 0JHOTO MpUMepa /e[ yiolllas IporpaMmma rneuaraeT BCe CTPOKH, Haii/|eHHbIe B
ObuHapHOM daiine:

local f = assert(io.open(arg[1], "rb"))
local data = f:read("*a")

local validchars = "[%g%s]"
local pattern = "(" .. string.rep(validchars, 6) .. "+)\0"
for w in string.gmatch(data, pattern) do
print(w)
end

HporpaMMa CUUTAET, UHTO CTPOKd — 3TO 3dBepHieHHdda HYJ/IEM I10 /e OBATe€/IbHOCTh HE MEHee dyeM

N3 1mecTru AOOIMyCTUMBIX CHMBOJIOB, A€ OOIMYCTUMBIM fABJIAETCA 000 CHUMBOJI, KOTOprﬁ

COOTBETCTBYET 06[)6131_[}7 validchars. B Hauiem InpuMepe 3TOT 061)8381_1 COCTOUT U3 I1euardaeMbIX

CUMBOJIOB. MbI HCMO/B3yeM string.rep WM KOHKATeHAI[dIO [Jig CO3faHUsA o0Opasija, KOTOPOMY

YA 0BJIETBOPAIKOT I10C/1€40BATE€/IbHOCTHU M3 LIECTHU U OoJtee A OITYCTUMbIX CHMMBOJIOB, 3d KOTOPBLIMH

cnenyet Hynepoii 6aiT. Kpyribie ckoOku B 06Opa3iie 3aXBaThIBalOT 3Ty CTPOKY (6e3 HysieBoro OaiiTa).
B kKauecTBe 110 c/ieIHET0 TIpUMepa CJie/l yiolrasi TporpaMma fieaet JamMil OuHapHoro daiina:
local f = assert(io.open(arg[1], "rb"))

local block = 16
for bytes in f:lines(block) do

for ¢ in string.gmatch(bytes, ".") do
io.write(string.format("%02X ", string.byte(c)))
end
io.write(string.rep(" ", block - string.len(bytes)))
io.write(" ", string.gsub(bytes, "%c", "."), "\n")
end

JIncTuHr 22.2. [lonyuyeHue gamria nocpenCcTBOM porpamMmmsel dump




6C 6F 63 61 6C 20 66 20 3D 20 61 73 73 65 72 74 local f = assert
28 69 6F 2E 6F 70 65 6E 28 61 72 67 5B 31 5D 2C (io.open(arg[1],
20 22 72 62 22 29 29 OA 6C 6F 63 61 6C 20 62 6C "rb")).local bl
6F 63 6B 20 3D 20 31 36 OA 66 6F 72 20 62 79 74 ock = 16.for byt
65 73 20 69 6E 20 66 3A 6C 69 6E 65 73 28 62 6C es in f:lines(bl

20 22 2C 20 73 74 72 69 6E 67 2E 67 73 75 62 28 ", string.gsub(
62 79 74 65 73 2C 20 22 25 63 22 2C 20 22 2E 22 bytes, "%c", "."
29 2C 20 22 5C 6E 22 29 OA 65 6E 64 OA OA ), "\n").end..

Kak u paHbliie, epBbIM apryMeHTOM IPOrpaMMBbI SIB/ISIETCS UMSI BXOJHOTO (palisia; BbIXOAHOU (haiin
UJleT Ha CTaHJAapTHbIN BbIBOJ. [Iporpamma unutaet (aiin Kyckamu 1o 16 6ait. [Jis Kaka0oro Kycka
BBIBO/]UTCS 1lie CTHA/I1IaTepUUYHOe TIpefiCTaB/ieHre Kax/0ro 0aifiTa, a 3aTeM KyCOK 3alTMChIBAaeTCs Kak
TEeKCT, 3aMeHss YIIPaB/AIe CUMBOJIbI TOYKaMU.

JluctuHr 22.2 miokasbiBaeT pe3y/bTaT MpUMeHeHUs! 3TOU MporpaMmbl camoi K cebe (Ha UNIX-
MallluHe).

22.3. IIpouune onepanuu Haj (aiiamMu

DyHKIMA tmpfile BO3BpalljaeT JeCKPUNTOP BpeMeHHOT o (alijia, OTKPbITOTO B PeXXUMe UTeHUsI-
3anucu. JTOoT (aiin Oy eT aBToMaTuueCKu yaajieH Mo 3aBepilleHUH MPOorpaMMbl.

OyHKIMS flush TIpUMeHsieT K (aiily BCe OTJIO)KeHHbBIe orepanuu 3anucy. [Tomo6HO write, BbI
MOJKeTe BbI3BaTh ee MO0 Kak (PyHKIMIO io.flush() A/t cOpoca TeKyIero BbIXOJHOTO (aiina Ha
NUCK, 100 Kak MeTo, f:flush() A cOpoca KOHKpeTHOTO caiina f.

MeTtos setvbuf ycTaHaB/IWBaeT pexxuMm Oydepusaliiu ITOTOKa. Ero mepBbIM aprymMeHTOM
AB/SIeTCS CTpOKa: 'no" o03HauaeT oTcyTcTBUe Oydepuszanmu; "full" o3HauaeT, YTO TIOTOK
3aMUChIBAeTCsl MWL TOrAa, Korjga Oydep 3amosHeH Wau Bbl sBHO cOpackiBaeTe (aiti; "line"
O3HauaeT, UTO BbIBOJ, Oydepusyercsi 0 repeBoZia CTPOKU WM TIPU BBOJe U3 HEKOTOPBIX 0COOBIX
daiisioB (HampuMmep, u3 TepMuHana). A mocaefHUX [BYX ONLUKA setvbuf JOMycKaeT
HeoOs13aTeIbHBIN BTOPOU apryMeHT, 3a/iaroluii pasmep Oydepa.

B 60/IbIIMHCTBE CUCTEM CTaH/apTHBIN MOTOK OIIUO0K (io.stderr) He Oydepur3yeTcs, B TO BpeMs
KaK CTaHJapTHBINA BBIXOAHOUW MOTOK (io.stdout) OydeprsyeTcss B 1OCTPOUYHOM pexkume. [loaTomy
eC/IM Bbl 3alMChIBaeTe He3aBeplleHHble CTPOKW B CTaH/JApTHBIM BbIBOJ, (HampuMep, WHAUKAaTOp
COCTOSIHUS OTIepalium), TO, UTOObI YBU/eTb BBIBOJ, BAM MOXeT TTIOHAJ 00UThCs COPO C CO/leP>KUMOTO
bydepa.

MeTop seek MOXKeT Kak BO3BpalljaTh, TaK W yCTAHAB/IMBaTh TEKYIYIO MO3ULIMI0 BHYTPU (dalia.
Ero obieit hopmoii siByisieTcs f: seek (Mecmo,cmeujeHue), Tae Mecmo — 3TO CTPOKa, 3a/aro1asi, Kak
Ha/l0 UHTEprpeTUpoBarb cMmeujeHue. Ee [NONMyCTUMBIMU 3HaueHUSIMU SBJAKOTCA ''set", Korja
cMellleHre TPAaKTyeTCsl OT Hauasa (paiina, "cur", Korja cMellleHHe TPAaKTyeTCsl OT TeKYyllled Mo3uliuu
BHYTpU (haiisia, U "end", KOrja cMellleHHe TPakTyeTcsl C KOHIa (aiinia. He3aBuCcUMO OT 3HaueHUs
MecTa BBI30B BO3BpalllaeT HOBYHO TEeKYIIyHO TO3MUI[MI0, W3MepeHHYH B OailTax OT Hauajsa 3TOTO
daiina.

3HaueHUsIMU [0 YMOJIYAHUIO SABJIAKOTCA "cur" A/ MecCcTa U 0 AJig cMmeleHUs. [losToMy BBI3OB
file:seek() BO3BpaljaeT TeKylllee TMOJIO)KeHMe BHYTpPU (palijla, He MeHsi1 ero; BbI30B
file:seek("set") BO3BpalllaeT TMO3WLIMI0O B Hauaro aisia (M BO3BpalllaeT HOJb); a BbI3OB
file:seek("end") yCTaHaB/IMBAET MO3MULMIO Ha KOHel] (aiiiia ¥ Bo3BpaijaeT ero pasmep. Criepytroias
byHKLIMs oryuaeT pasmep ¢aiisia, He MeHsis TEKYIIYI0 MO3ULUI0 BHYTPHU HeEro:

function fsize (file)
local current = file:seek() -- nony4vaeT TeKYlUyw No3uumio



local size = file:seek("end") -- nony4yaet pasmep o¢aiina
file:seek("set", current) -- BOCCTaHaBNMBaeT MO3ULNK
return size

end

B ciiyuae omnbku Bce 31U GyHKIMU BO3BpallaoT nil u coobienue 06 omubke.

YnpaxueHus

Ynpaxkaerue 22.1. Hanuivte nporpaMmmy, KOTopasi YdTaeT TeKCTOBBIM (paiia U mepe3anuchbiBaeT
€ro, HCIOJIb3ys €ro >Ke CTPOKH, OTCOPTUPOBaHHbie B andaBUTHOM TmopsgKe. [Ipu BbI3oBe 0e3
aprymMeHTOB OHa /l10J/DKHA YUTaTh M3 CTaHAapTHOTO BXOJHOTO (palijia U 3aluChiBaTh B CTaHlapTHBIN
BbIXOiHOY (paiin. IIpu BbI30Be C OJHUM apryMeHTOM B BHUJe MMeHHU (paiisia, OHa J0/DKHA UMTaTh U3
3TOTO (hailsia U 3aMUChIBaTh B CTaHAapTHBIU BhIXOAHOU (aiin. [Ipy BeI30Be C [ ByMs apryMeHTaMH B
BU/le MMeH (hailioB OHa Jj0/DKHA YUTaTh M3 MepBoro ¢aiijia ¥ nucaTh BO BTOPO.

YnpakHenue 22.2. lV3MeHuTe mNpeAbIAYIyH0 TPOrpaMMy TakK, 4YTOObI OHa 3ampaiivBasa
IO/l TBEPIK/] €HUe, eC/IU M0JIb30BaTe/b 3ajJaeT UM CyllleCTBYoLlero ¢aia /Jis ee BbIBOAA.

YnpakHenue 22.3. CpaBHUTe OBICTpOZAEMCTBHE TIporpaMMbl Ha Lua, KOTOpasi KOTHpYyeT
CTaH/apTHBIN BXOAHOMU (haiii B CTaHAapTHBIN BBIXOAHOM (haii ciefi yIOI[UMH CTI0 COOaMM:

110 0aNTHO;

10 CTPOYHO;
Kyckamu 1o 8K;
BeChb a1 3a pas.

HackonbKo 60/IBIITUM MOXKeT ObITh BXO/HOM dhaiis A/is 110 c/ieHero BapyuaHTa’?

YnpaxHeHue 22.4. Hanuiivre rporpaMmy, KOTopasi reuaraeT M0 C/iefiHI0I0 CTPOKY TEeKCTOBOTO
datina. ITocrapaiiTtech n30exath uTeHWs Bcero daiisa, korga Gaii 607bIION U K HEMY MOXKHO
TIPUMEHUTD seek.

Ynpaxnenue 22.5. O600611uTe nipe/ b/ yIIyI0 MPOrpaMMy Tak, YToObl OHa Teuarasa Io cjieJjHue
n CTPOK TeKCTOBOro ¢aiina. OnaTh ke mocTapaiiTech M30e)KaTh UTeHHs Bcero (aiia, Korga oH
OOMBIITION U K HEMY MOJKHO MPUMEHUTH seek.



IJTABA 23

bub/HoTeKa onepanOHHON CHCTEMbI

BubmoTeka orepaljuOHHONW CUCTeMbl BKIHOUaeT B ceOs1 pyHKIuU A1 paboThl ¢ daiiniamu (He €
MOTOKaMM), TI0JIyYeHUs TeKYLUX [1aTbl U BpEMEeHU U JIpyrue cpeJ CTBa, Kacarolyecs: OrnepaioHHOU
cuctembl. OHa ompejenieHa B Tabsuie os. [lepeHocuMocTh Lua ckasanack Ha 3Tol 6ubMOTEKE:
nockosibkKy Lua HamucaHa Ha uuctoM ANSI C, To 3Ta 6ubiuoTeKa BK/IOUaeT B cebs TOJBKO
(GyHKLIMOHA/ILHOCTh TpefocTaBisieMyto craHgaproM ANSIL Muorue cpegcrBa OC, Takue Kak
paboTa c AUPEeKTOPUSIMU U COKeTaMu, He BXOA ST B 3TOT CTaH/apT, U O3TOMY JlaHHasi 6ubamoTeka
ux He mpenocrtasiseT. CyiiecTBylOT Apyrue 6ubmmoTeku Lua, He BK/IOUeHHble B OCHOBHYIO
M0 CTaBKy, KOTOpble oOecrneunBarOT paciiupeHHbii goctyn k OC. Ipumepbl Takux 6uOIMOTEK:
posix, mpenocTaBsstomas A Lua Bcto ¢yHKIMOHanbHOCTh cTraHgapra POSIX.1, luasocket st
paboThI C CeThIO U LuaFileSystem /17151 pabOThI C IUPEKTOPUAMU U aTpubyTamu (aiinos.

Bce, uto mipesiiaraeT AaHHasi bubmoTeka s paboThl ¢ (daiiamu, — 3T0 QYHKLIUU o0s.rename
J.71s1 U3MeHeHUst UMeHHU aiiia U os . remove JAJis y/aneHus daiina.

23.1. /laTta u Bpems

Bcsa dbyHKIIMOHA/MIBHOCTL /i1 paboThl C JaTaMd WM BpemMeHeM B Lua o0OecreunBaeTcsi JByMs
GyHKLMSIMUA — time U date.

@OYHKIUS time, KOTZa OHa Bbi3BaHAa 0e3 aprymMeHTOB, BO3BpalljaeT TEKYIIyIO [aTy U BpeMms,
rpeficTaBleHHble KakK uuciao. (B OOMBIIMHCTBE CHUCTEM 3TO YHCAO CEKYHZ, MPOIIeAIINX C
oTIpe/ie/IeHHOTO Hauasia oTcyeTa.) [Ipy BbI30Be C apryMeHTOM B BHe TaOJMI[bl, OHa BO3BpalljaeT
YH1C/I0, KOTOpPOe TIPe/iCTaB/IsieT JaTy U BpeMs, OoTMcaHHoe 3ToW Tabsmiei. Y Takux dama-mabauy
(date tables) ecTs cienytolye 3HauMMble TOJIS:

year TIOJTHBIM IO/l

month 01—12 (mecsirr)

day 01—31 (g eHb)

hour 00—23 (vac)

min 00—59 (MuHyTa)

sec 00—59 (cekyHpa)

isdst JIOTHUUECKOe 3HaueHue, true npu repexo/ie Ha JieTHee BpeMsi

[lepBbie Tpu TOsi 00si3aTesibHBI; [/ OCTaJbHBIX 3HaueHWEM [0 YMOJIUaHHIO, KOTJa OHO He
rpejio CTaBJieHo, siBasieTcs nongeHsb (12:00:00). B UNIX-cucreme, rjje HauajioM OTCUeTa SIBJSIETCS
00:00:00 1 suBaps 1970 r. mo yHUBepCcaJbHOMY KOODJWHUPOBAHHOMY BpemeHHU, AJs1 Puo-ge-
JKanetipo (KOTOpBIM Ha TpU yaca 3amnajiHee [puHBUUa) y HaC OyAyT cjiefi yioliue pe3y/bTarhl:

print(os.time{year=1970, month=1, day=1, hour=0})

--> 10800

print(os.time{year=1970, month=1, day=1, hour=0, sec=1})
--> 10801

print(os.time{year=1970, month=1, day=1})
--> 54000

(O6parure BauManue, uto 10 800 — 3to 3 waca B cekyHzax, 54 000 — sto 10 800 mmroc 12
4yacoB B CeKyH/|ax.)



DyHKIMA date, HECMOTPS Ha CBOe UM, SIBJISIETCSI CBOero po/jja MPOTUBOTOJIOKHO CTbI0 (PYyHKIUU
time: oHa rmpeoOpa3yeT uuca0, oOo3Hauarollee Aary W BpeMsi, oOpaTHO B Kakoe-HUOYIb
BbICOKOYDOBHEBOe TipeficTaBieHue. Ee TmepBbiii MapamMeTp — 3TO Qopmarupyollas CTPOKa,
OMMChIBaKOIIas, KAKOe UMEHHO Mpe/CTaB/ieHrue HaM HY>KHO. BTopol mapameTp — 3TO0 Jjlata U Bpems
B BUJle OJHOTO YHMCJAa; N0 YMOJYaHUIO, €C/IM ero He MCII0J/Ib30BaTb, OH paBeH TeKyllel Jare U
BPEMEHHU.

YroObl MOMYUYUTh [Jara-TabnMIly, MbI BOCIOJb3yeMcs (Gopmarupyoleld CcTpokoun "*t".
Hampumep, BbI30B os.date("*t", 906000490) BepHeT CJie/l yIOIIYI0 TaOuIly:

1998, month = 9, day = 16, yday = 259, wday = 4,
23, min = 48, sec = 10, isdst = false}

{year
hour

O6parvTe BHMMaHWe, UTO, KpOMe TIOJiel, MCIO/b3yeMbIX os.time, Tab/uMIla, co3maHHas os.date,
TakXKe 3a/laeT JeHb Hesleau (wday, 1 — 3TO BOCKpeCeHbe) U ieHb rofa (yday, 1 — 3710 1-0e siHBaps).

HOns ppyrux (opmaTUpyrOIUX CTPOK os.date hopMarupyeT [aTy Kak KOMHIO (popmaTupyrolieu
CTPOKW, T/ e 3aJjaHHble Teru 3aMeHeHbl WHMOpMalldell 0 JlaTe U BpeMeHHU. Ter coCTOUT U3 '%, 3a
KOTOPBIM cieflyeT OyKBa, KakK B C/ie yIOII[UX TIPUMepax:

print(os.date("a %A in %B")) --> a Tuesday in May
print(os.date("%x", 906000490)) --> 09/16/1998

Bce nipe/icTaB/eHUst COOTBETCTBYIOT TeKylllelt iokanu. Haripumep, 17151 6pasusibCKO MOPTYTaibCKOM
JIOKaJIi pe3ysbTarOM %B acT "setembro", a %x AacT "16/09/98".

Cnenytoiass Tab/Mija MOKa3biBaeT KaKAbIM Ter, ero CMBICT W 3HaueHue A7 16 ceHTssO6ps 1998
roma, 23:48:10 (cpema). [nss 4uCIOBBIX 3HAUEHMM TaO/MIla Takke IIOKa3bIBaeT WX JMara3oH
IOTYCTUMBIX 3HAUEeHUM:

%a COKpallleHHOe Ha3BaHUe J1Hs HeJlenu (Harpumep, Wed)
%A TIOJTHO€ Ha3BaHUe A Hs Hejlenu (HaripuMep, Wednesday)
%b COKpallleHHOe Ha3BaHWe Mecsiia (Harpumep, Sep)

%B MOJTHO€e Ha3BaHUe Mecslilia (HarpuMmep, September)

%c fara v BpeMs (Haripumep, 09/16/98 23:48:10)

%d 1eHb Mecsia (16) [01-31]

%H uac, UCTo/ib3ys 24-uacoBoe Bpems 23) [00-23]

%I uac, UCroJib3ys 12-uacoBoe Bpems (11) [01-12]

%j neHb roga (259) [001-366]

%M MuHyTa (48) [00-59]

%m Mecsiy (09) [01-12]

%p MO0 "am", mub6o "pm"

%s cekyH1a (10) [00—60]

%w J1eHb Hepenu (3) [0-6 = Sunday—Saturday]

%x fara (Harpumep, 09/16/98)

%X BpeMs (HarpuMmep, 23:48:10)

%y COKpallleHHbIN roj, 13 AByx nudp (98) [00-99]

%Y moJIHbIU Tof, (1998)

%% CUMBOJI ‘%'

Ecmu BBl BbI30oBeTe date 0e3 Kakux-mmMbo aprymeHTOB, TO OyaeT uCMonb30BaH (GopMmar %c, TO
eCTh MOJIHas JaTa U Bpemsi B o xosieM Gopmare. O6paruTe BHUMaHUe, UTO TpeJCTaB/IeHUs [ /ist
%X, %X U %C 3aBUCAT OT JIOKaIU U cucTeMbl. ECIM BaM HY)XHO (PUKCUPOBaHHOE Mpe[CTaBJ/ieHuUe,
HaripuMep mm/dd/yyyy, TO UCIIOJIb3yWTe SIBHYIO CTPOKY (hopMara Bpoge "%m/%d/%Y".



@OyHKIMA os.clock BO3BpalljaeT UYMC/AO 3aTpauyeHHbIX IMPOTrPaMMOM CeKyH]i TpOlieCCOPHOTO
BpeMeHU. OOBIUHO OHA UCMOJIb3YeTCs /17151 3aMepa TIPOU3BOIUTeNbHO CTH (hparMeHTa Koz a:

local x = os.clock()

local s =0

for 1 = 1, 100000 do s = s + i end
print(string.format("elapsed time: %.2f\n", os.clock() - x))

23.2. IIpourie cuCcTeMHbIe BbI30BbI

@OyHKIUS os.exit 3aBepiliaeT BbITIOJHEHUe TpoTrpaMMbl. Ee HeoOsi3aTebHbIN TepBbIii apryMeHT
— 3TO CTaTyC NporpaMMBbI TIpU BbIXo/le 13 Hee. OH MOXXeT ObITh UKCI0M (YCIIeITHOMY BbITOJ/IHEHUIO
COOTBETCTBYET HOJIb) UJ/IM JIOTUUEeCKUM 3HaueHueM (yCIelIHOMY BBITIOJIHEHUIO COOTBETCTBYeT true).
Ecnu HeoOsi3aTeibHBIY BTOPOW apryMeHT paBeH true, To cocTosiHue Lua 3akpbiBaeTCs 10 CpefiCTBOM
BbI30Ba BCeX (DMHAIM3aTOPOB M 0CBOOOX/eHUs BCel TMaMsTH, UCIO/b3yeMON 3TUM COCTOSHUEM.
(O6bruHO 9Ta duHanNM3aLUs He sBJseTCS 00s3aTebHOM, TaK KakK OOJIBIIMHCTBO OMepalioOHHbIX
cucTeM 0CBOOOXK/IaeT BCe peCypChl, 3aHAThIe TPOL[eCCOM, MU BbIXO/ e 13 HeTo.)

@DYHKLUS os.getenv BO3BpalljaeT 3HAUeHUWE IePEMEHHOUN OKpyKeHUsi. OHa TpPUHUMAaeT UMs
repeMeHHOM ¥ BO3BpalllaeT CTPOKY C ee 3HaueHUueM:

print(os.getenv("HOME")) --> /home/lua

1715 Heonpe[ e/IeHHBIX MIePeMEHHBIX 3TOT BbI30B BO3BpaljaeT nil.

@YyHKIMA o0s.execute BBIMIOJIHSET KOMAaHJYy OIlepallMOHHOM CHUCTEMBbl; OHA SKBHBAJIeHTHA
byHkuuu system B C. OHa MpUHUMaeT CTPOKY C KOMaHZ 0¥ U BO3BpaljaeT MH(POPMALUI0 O TOM, KaK
3Ta KoMmaHZa Oblsia 3aBepileHa. [lepBoe Bo3BpalllaeMoe 3HaueHWe JOTHUYECKOe: true oO3HayaeT
OKOHUaHHe MporpaMmbl 6e3 ommb0K. Bropoe Bo3BpaiijaeMoe 3HaueHHe — 3TO CTpoKa: "exit", eCiu
rporpaMMa 3aBepIliujiach HOPMalbHO, U "signal", ecnu OHa Oblja MpepBaHa CUTHAIOM. TpeThe
BO3BpalljlaeMoe 3HaueHue — 3TO0 CTaryc BO3Bpara, eCcjv IIporpaMma 3aBepliuniack HOpMalbHO, WU
HOMEp CWrHajla, eclyd OHAa 3aBepllu/ack M0 CUrHaly. B KaduecTBe MpumMmepa UCIIO/b30BaHUA U B
Windows, 1 B UNIX Bbl MO)KeTe MCI0/Ib30BaTh C/e[YyHOLIYI0 (PYHKLUWIO [AJi CO3[aHUSI HOBBIX
[\ PeKTOPUIA:

function createDir (dirname)

os.execute("mkdir " .. dirname)
end

@OYHKIUS os.execute 00/1ajaeT MUPOKUMH BO3MOIKHO CTSIMU, HO TIPU 3TOM CHJIBHO 3aBHUCHUT OT
WCMO0JIb3yeMOUW CUCTEMBI.

@yHKUMS os.setlocale 3aZjlaeT TEKYIIyI JIOKa/lb, HUCHOJib3yeMyr Tporpammou Lua. JIokamwu
orTipe/ eS0T TOBeJjeHWe, KOTOPOe 3aBUCUT OT KY/JAbTYPHBIX U SI3bIKOBBIX pas3uuuil. Y (QyHKIUMU
os.setlocale eCTh /1Ba CTPOKOBBIX MapaMeTpa: UM JIOKQ/JIM U KaTeropusi, KOTopasi OIipe/esieT, Ha
KaKue XapaKTepUCTUKM 3Ta JIOKaJIb TIOBJIUSIET. Y JIOKaJIel eCTh 11eCTh BO3MOKHBIX KaTeropui:

e "collate" yrpaB/isieT ajaBUTHBIM MOPSIKOM CTPOK;

e 'ctype" ympaBJisieT TUIIAMH OT/J|e/IbHbIX CUMBOJIOB (Harpumep, oTipe/ essieT, UTO SBJISeTCS
OykBOi1) 1 mpeo6pa3oBaHUeM MeXK/y CTPOYHBIMU U 3arJlaBHbIMU OyKBaMu;

"monetary" He BiMsgeT Ha porpaMmsl Ha Lua;

"numeric" yrpaBJisieT TeM, Kak ()OpMaTUpPYIOTCS UUCIIA;

"time" yrpaB/isieT TeM, Kak (pOpMaTUPYIOTCA Jara U BpeMs (/151 PyHKLIUM os . date);

"all" yripaB/isieT BCEMU MepeuyrC/AeHHbIMU (PYHKLIUSIMHU.



Kareropuel 1o ymo/iuaHuto siBjisieTcst "all", TO eCTb eC/IM Bbl BbI3BaJId setlocale TOJBKO C UMEHEM
JI0OKa/id, TO OHa OyjeT BbICTaB/eHa AJig BceX Kareropuil. @yHKIMSI setlocale BO3BpalljaeT HMs
nokanu 1 nil B cmyuae c6os1 (00bIYHO KOTZa CUCTeMa He TI0/1 | ep>KUBaeT JlaHHYIO JIOKab).

print(os.setlocale("IS0-8859-1", '"collate")) --> IS0-8859-1

Y kareropuu "numeric" eCTb HEKOTOpbIe TOHKOCTH. [10CKO/NBKY MOPTyrajibCKU U HEKOTOpbIe
JIATUHCKYE A3bIKU MCIIOJ/Ib3YIOT [JIF [pej CTaB/IeHNs [IeCATUYHbBIX UHCesI 3aliTy0 BMeCTO TOUYKHU, TO
JIOKajib MeHsieT Croco0, KoTopbiM Lua meyaraeT ¥ cuuThiBaeT 3TU uucaa. Ho /iokanb He BiusieT Ha
TO, Kak Lua pa36bupaeT uucia BHyTpY NporpaMMbl (OfiHa U3 MHOTUX MIPUUUH COCTOUT B TOM, UTO Y
BbIpa)K€HUU BPOJie print(3,4) yKe ecTh 3HaueHue B Lua. Eciu Bbl nuiiete Ha Lua ¢parmeHTHI Koz 4,
TO 3[€Cb Y BaC MOTYT ObITh TPOOIEMBI:

print(os.setlocale("pt_BR")) --> pt_BR
s = "return (" .. 3.4 .. ")"
print(s) --> return (3,4)

print(loadstring(s))
--> nil [string "return (3,4)"]:1: ')' expected near ','

Bo u36exanue nosobHbIX 1pobem, yoequTech, UTO Ballla ITpOrpaMMa MCIOJ/b3yeT CTaH/apTHYIO
nokanb "C" mpu co31aHuu (pparMeHTOB Ko/ a.

YnpaxueHus

Ynpakuenue 23.1. Hanuiuute ¢GyHKIMIO, KOTOpasi BO3BpalljaeT [aTy W BpeMsi CIYCTSI POBHO
MecsI] OT TeKyllel arkl (C TpuMeHeHneM 00bIYHOT 0 KO/IUPOBAHMS [1aThl KaK UMC/Ia).

Ynpakunenue 23.2. Hanuiuute ¢GyHKLMIO, KOTOpasi TMoJiydaeT Aary U BpeMsi B BUJe 4ucCla U
BO3BpalllaeT YMCJI0 CeKyH/,, IPOolIe/INX C Hayasa JHs TOU J1aThl.

Ynpaxnenue 23.3. MoxxeTe /4 Bbl HUCIIOJb30BaTh o0s.execute, YTOObI WU3MEHUTb TEKYIIYIO
A MpeKToputo Baiel rporpammel Lua? [Touemy?



IJTABA 24

OtnagouHan Oud/IHOTeKA

OTtnagouHass 6ubMOTEKa He SIBSETCsS OTJaZUMKOM, HO OHAa TIPe/JIOXKUT BCe HeoO0Xo/uMblie
MPUMUTUBKI [IJis HAlUCAHUs Bailero coOCTBeHHOTO oOT/AaguuKa A Lua. U3 coobpaxeHus
ObIcTpO/elicTBUS OduUlMaabHEIM UHTepdelicoM K 3TuM nipuMmutuBaM siBjisiercst C APL OT/iagouHast
6ubmmoTteka B Lua — 3T0 cmocob mo/iyuuTh K HUM [0 CTYyT HanpsiMyto u3 kozaa Lua.

B oT/inuue ot Apyrux O0ubiMoTeK, Bbl He [10/DKHBI UCMOJIb30BaTh OTJIaZ0UHYH OMOIMOTEKY
CJIMIIIKOM 4acTo. Bo-repBbix, 4acTh ee (yHKI[MOHATBLHOCTU He OTau4aeTcs 6bicTpojeiicTBueM. Bo-
BTOPBIX, OHA HapyIlIaeT HEKOTOPbIe HeIPe/Io>KHbIe UCTUHBI S13bIKa, HAIIPUMED TO, UTO BBl HE MOJKETe
00paTuThHCS K JIOKaTLHOW MepeMeHHOU BHe ee jieKCHUuecKoi ob6sactu BuZuMo cTU. CKopee BCEro BbI
pelnTe 0TKa3aThCs OT WCIOJb30BaHUsl 3TOW 6ub/mMoTeku B (PUHaNIbHOW BepCcUU TMPOJyKTa, a TO U
BOBCE 3aXOTUTE ee CTepeTh.

OtafouHas 6ub/MOTEKa COCTOUT U3 JBYX BUAOB (DYHKIUI: WHTPOCIIEKTHBHBIE (DYHKIUU U
noBywKu. MHmpocnekmueHble ¢yHkyuu (introspective function) mo3BoJisilOT M3y4yaTh pas3IUuHbIe
CTOPOHBI BBLITIOJIHSIEMOUW TIPOTpaMMbl, TaKHWe KaK CTeK ee aKTUBHBIX (YHKUMHA, TeKyIas
BBITIOJIHSIeMasi CTPOKa, 3HaueHUsl U MMeHa JIOKa/lbHbIX repemMeHHbIX. Jlogywku (hook) mo3BossitoT
HaM OTCJIe)KUBATh BBITTOJTHEHHE POTPAMMBI.

BaXXHbIM TIOHSATHEM B OTJIaZloyHOW OUOIMOTEKe SB/SETCS CTeKOBbIM ypoBeHb. CmeKoebili
ypogeHb (stack level) — 3To0 umcn0, KOTOpoe OTHOCUTCS K KOHKDeTHOW (DYHKLMU, aKTUBHOU B
MaHHBIA MOMEHT: y (DYHKLUM, BBI3BABINEM OT/afl0UHYyI0 OWUO/MOTEKY, ypoBeHb 1, y (yHKIUH,
KOTOpasi Bbi3Basia 3Ty GYHKI[MIO, YyDOBEHb 2 U T. [T.

24.1. aTpocnieKTUBHBIE CpejCTBa

[1aBHOY WMHTPO CMIEKTUBHOM GyHKI[Mel B OT/aflouHON OubmoTeke sB/seTcs debug.getinfo. Ee
TepBbIii  TlapaMeTp MOXeT ObITh (yHKIMel WA CTeKOBbIM ypoBHeM. IIpu Bbi3oBe
debug.getinfo(foo) [/1s1 KAKOW-TO GYHKIUU foo BBI TTOMyUUTe TabJIMIy C HEKOTOPLIMU [laHHBIMU 00
3TOU (PyHKIMU. ITa Tabuila MOXKeT UMeTh CJie]] yIoll[1e TOJIs:

e source: rae Obina onpefeneHa GyHkuus. Ecau aTa dyHKUMs Oblna onpejiesieHa B CTPOKe

(mocpencTBOM loadstring), TO 3HaueHUeM source OygeT 3Ta crpoka. Eciu pyHkims 6bia

oripeziesieHa B (haiisie, TO 3HaYeHUE source — MM 3TOT0 (paiinia c npedukcom '@';

short_src: KOpoTKasi Bepcus source (10 60 CMMBO/IOB), Tojie3Ha /it CO001eHuit 06 omrbkax;

linedefined: HOMep MepPBOM CTPOKHU B source, Tje GYHKIUs Obla OTpe/ efieHa;

lastlinedefined: HOMeD IO CJiefiHEH CTPOKU B source, I e hyHKLMS Oblia OMpe/| efieHa;

what: 9TO 3T0 3a pyHKI[Ms. Bo3MosKHbIe 3HaueHus: "Lua", ecyii 3T0 0ObIuHas pyHKIMs Lua, "c",

ecnv 370 ¢yHkUus C, uau "main", eCc/M 3TO r71aBHAs yacTh Kycka Lua;

name: MOZ X0 sAljee [ 151 PYHKLIUU UMS;

® namewhat: UTO O3HauaeT Ipej bl yijee roje. Bo3MoykHble 3HaueHusd: "global”, "local”, "
"field" u "" (mycras crpoka). [lycTas cTpoka o3HauaeT, uTo Lua He Hallen uMeHU [ J1st
yHKIHH;

® nups: KOJIMUECTBO BEPXHUX 3HAUEHUU [1/151 3TOU PYHKLIUY;

® activelines: Tab/Mila, TpeJ CTaB/IsAIOIAsi MHOXKECTBO aKTUBHBIX CTPOK (PYHKI[UU. AKMUBHas

method",



cmpoka (active line) — 3To cTpokKa ¢ KAKUM-TO KO 0M, B OTJIMUME OT MYCThIX CTPOK U CTPOK,

COCTOSILUX TOJBKO U3 KOMMeHTapueB. (TunuuHoe ucnosib30BaHue JaHHOW WHGOpMaLUU —

3TO yCTaHOBKa ToueK npepbiBaHus (breakpoint). BonbIIMHCTBO OT/1a[UMKOB He TTO3BOJISIET

3a/1aBaTh TOUKU MPephIBaHUS He Ha aKTUBHBIX CTPOKAX, TaK KaK OHU ObI/IM Obl HeJj0 CTUXKUMBI.)
e func: cama QyHKIUs; 06 ITOM MO3Ke.

Korpa foo siByisiercs dyHkiueit C, y Lua o Heli MOUTU HET HUKAKUX JaHHbIX. [] /151 TaKUX QyHKIUN
3HAUUMBI UL MOJd what, name U namewhat.

Kor,qa BbI BhBI3bIBaeTe debug.getinfo(n) 4JId KAdKOTro-TO 4YuCjd n, Bbl IIOJIydde€Te [OdHHBIE O
GyHKLIMM, aKTUBHOW Ha 3TOM yPOBHe cTeKa. Harpumep, eciu n paBHO 1, TO BbI MOJIy4aeTe A aHHBIE O
dbyHkuuu, copepmiatoieli Bbi3oB. (Korga n paBHo 0, Bbl mMoJiyuaeTe JaHHble O camMoi (GyHKLMU
getinfo, T.e. dyHkuio C.) Eciu n GoJsibllle uKMc/ia akTUBHBIX (YHKIIMM B CTeKe, TO debug.getinfo
BO3BpdIIdeT nil. Kor,qa BbI OIIpdlllMBde€Te dKTHBHYIO CbYHKI_[I/I}O, BBI3bIBAA debug.getinfo C YHMC/IOBBLIM
apryMeHTOM, y UTOTOBOM Tab/uiibl OygeT OfHO [OTOJIHUTEe/SbHOE T10Jie C UMEeHeM currentline,
cojleprKaillee HOMep CTPOKM, Ha KOTOPOU HaxoAUTCst (DYHKLUS B [laHHbIKM MOMeHT. Kpome Toro, func
CO epXKHUT QJYHKL[I/I}O, KOTOpad dKTHMBHd Hd 3TOM YDOBHE.

ITosie name HEIIpoCToe. Kak BbI ITIOMHUTE, 13-3a TOI'O, UTO CbYHKI_[I/II/I B Lua sB/ISIFOTCS 3HAaUeHUsIMU
mepBoro Kjidcca, (bYHK]_[I/IH MOXeT BOO6IL[€ He MMeTb MMEHM WM UMeThb HeCKOJbKO MMeH. Lua
[IbITAeTCsl HAWTU UMS CbYHKL[I/II/I nyremM IIpOCMOTpaAa KOJd, BBI3BABIIEM 3TY (bYHKI_II/IIO, 4TOOBI
YBHUE€Tb, KdK OH €€ BbI3BdJl. OTOT MeTO/[, pa60TaeT JIMIIb TIPUA BbI30OBE€ getinfo C UYMC/JIO0BBEIM
dPr'YMEHTOM, TO €CTb KOI'ld MbI 3dllpdlliIMBdeM I/IHCbOPMaL[I/I}O O KOHKPETHOM BBI30Be.

OyHKIMS getinfo 006JlajaeT HU3KOW MNPOM3BOAMUTE/NLHOCTBIO. Lua COMEp)KUT OTJ/iaZ0uHYIO
uHdopmalro B hopme, KOTOpas He yxy/IiaeT ObICTPOZ eicTBUe TIPOrpaMMbl; 3((GeKTUBHBIN MTOUCK
uHdopMaluu 3ech BTOpuueH. UToObl mosiyuuTh Oosbiliee ObICTPOAENCTBUE, y getinfo eCTh
HeoOs3aTeNlbHBI BTOpPOM MapaMeTp, KOTOpPBIM OrpaHWYMBaeT KpYyr TMOHCKa Heobxoaumoi
uHdopmaruu. Takum obpa3oM, gaHHas (YHKIMsS He TpPaTUT JuIlIHee BpeMs Ha cOop JuiTHel
I/IHd)OpMa]_[I/II/I. (-DOpMaT A dHHOI'O IIdpdMeTpa SABJIAETCA CTpOKOﬁ, roe Kdaxiiad 6YKBa CIYXXUT OJId
BbIOOpA TPyMIIbI MOJIel COTJIAaCHO C/eflyiollel Tabauiie:

'n' name, namewhat

'"f' func

's' source, short_src, what, linedefined, lastlinedefined
'1' currentline

'L' activelines

'u' nup

Cnepyroujasgs (QyHKLUS WIUTIOCTPUPYET WCMHOJb30BaHUe debug.getinfo. OHa pacreuarbiBaer
MIPUMUTUBHYIO 00paTHYI0 TPaCCUPOBKY aKTUBHOT'O CTeKa:

function traceback ()
for level = 1, math.huge do
local info = debug.getinfo(level, "S1")
if not info then break end

if info.what == "C" then -- OyHKuus C?
print(level, "C function")
else -- OyHKuus Lua

print(string.format("[%s]:%d", info.short_src,
info.currentline))
end
end
end



OTy GYHKIMIO JIeTKO MOXXHO — YAydlliuTb, [J00aBuB 0OoJibllie [aHHBIX U3 getinfo. B
N efCTBUTE/NILHOCTU B OTJIaJOUHOM OubO/MMOTeKe yXe eCTh ee yaydllleHHasi Bepcusi — (QYyHKIUs
traceback. B oT/iMune oT Haied (yHKLUH, debug.traceback He medaraeT CBOM pe3ynbTar; BMeCTO
3TOr0 OHa BO3BpaillaeT (0OBIYHO AJMHHYIO) CTPOKY C 00paTHOM TpacCUPOBKOM.

,Z[OCTYH K JIOKd/IbHBIM II€peMEHHbIM

Mbl MoOXXeM u3ydaTh JOKajbHble TiepeMeHHble 000U akTUBHOW (YHKUMU TIPU TOMOIIU
byHKLIMU debug.getlocal. ¥ 3TOM (PYHKLUMM [Ba INapaMeTpa: CTEKOBbIM ypOBeHb OMpalliBaeMou
byHKLIMM U UHZ EeKC nepeMeHHOKW. OHa BO3BpalllaeT ABa 3HAUEHWUS: UMsI [IepeMEeHHOW U ee TeKylljee
3HaueHue. EcM uWHJeKC TiepeMeHHOW OoJbIlle uMC/ia aKTUBHBIX T[epeMeHHbIX, TO getlocal
Bo3Bpaijaet nil. Ec/m yka3aH Hel0MyCTUMBIN CTeKOBBIM YPOBEHb, TO getlocal BbI3bIBAeT OIIUOKY.
(151 npOBEpKU 10MYCTHUMO CTY YPOBHS CT€Ka Mbl MOXXEM BO CI10JIb30BaThCsl debug.getinfo.)

Lua HyMmepyeT /OKa/ibHble MepeMeHHble B MOPSKe UX MOSIBJeHUS] BHYTPU (PYHKLIMM, CUUTAas
JUIIbL TIepeMeHHble, KOTODPbie SIBJSIOTCS aKTUBHBIMU B TeKyiel 06/1acTu BUAUMOCTU (PYHKIUU.
Hanpumep, pacCMOTpUM cJief] yIO1yI0 (QDYHKIUIO:

function foo (a, b)
local x
do local c = a - b end
local a = 1
while true do
local name, value = debug.getlocal(l, a)
if not name then break end
print(name, value)
a=a+1
end
end

BbI30B foo(10,20) HareuaraeT cJie/|yiolilee:

a 10
b 20
X nil
a 4

[TlepemeHHast ¢ UHAEKCOM 1 — 3T0 a (TiepBBIM MapaMeTp), C UHJE€KCOM 2 — 3TO0 b, 3 — 3TO x, 4 —
3TO fApyras a. B MOMeHT BbI30Ba getlocal TepeMeHHasi ¢ y»Ke BbIllJia U3 00/1aCTH BUJUMOCTH, B TO
BpeMs KakK name M value elje B Hee He BOLUIU. (BcnmoMHUTe, UTO /10KanbHas epeMeHHasi BUHa JIUIIb
noc/e VHULMAIU3UPYIOLLero ee Koz a.)

Hauwnnasi ¢ Lua 5.2, oTpulare/nbHble WH/EKCbl BO3Bpallal0T MHPOPMALIUIO O [[OTIOJ/IHUTeTbHbIX
apryMeHTax (QyHKIMW: UHJ eKC -1 COOTBETCTBYeT MepBOMY [ OMOJHUTEJbHOMY aprymeHTy. B sTom
ciyuyae UMeHeM TiepeMeHHO# Bcerja Oyzaer "(*vararg)".

Bbl Takke MOXXeTe MU3MEHSITb 3HAUeHWSI JIOKA/JbHBIX TepeMeHHbIX MNpU MOMOIY (YHKLMU
debug.setlocal. Ee mepBble Ba nmapamerpa — 3TO YPOBeHb B CTeKe W MH/IeKC MepeMeHHOU, KaK U B
getlocal. Ee TpeTuit mapameTp — 3TO HOBOe 3HaueHUe [Jis1 epeMeHHOW. PyHKIMs BO3BpaljaeT UMs
nepeMeHHOM UM nil, ecyiv UHJ eKC epeMeHHOM BHe 00/1aCTU BUUMO CTH.

,Z[OCTYH K He&JIOKd/IbHBIM IT€p€MEHHbIM

OTtnagouHas Oub/iMOTeKa TakXke TMO3BOJIsieT OOpallarbCsd K HeNOKa/JbHBIM TepeMeHHbIM,



Hcrnob3yeMbiM (PyHKLMed Lua, mpyu moMolu getupvalue. B oTaMuMe OT JIOKaAbHBIX MepeMeHHbIX,
HeJ/I0OKa/llbHble TlepeMeHHble, HWCI0Jib3yemMble (YHKLIMEM, CYIL[eCTBYIOT, Jaxe Korja (yHKLus He
aKTUBHaA (B KOHIle KOHLIOB, B 9TOM CYTh 3aMbIKaHU). [I03TOMY nepBbli apryMeHT AJis getupvalue —
3TO He ypOBeHb B CTeke, a (yHKUUs (TOUHee, 3aMbiKaHue). BToOpol aprymeHT — 3TO HH/[eKC
rnepeMeHHOM. Lua HyMepyeT He/lOKa/ibHble TlepeMeHHble B TOM MOPsiZIKe, B KOTOPOM OHU BIlepBbie
BCTPEUarTCsl B PYHKI[MU, HO 3TOT MOPS/ 0K He BaXKeH, M0 CKOIbKY (YHKI[Ms HEe MOXKeT 00paTuThCs
Cpasy K [1ByM HeJI0Ka/IbHbIM IlepeMeHHbIM C OJlHUM U TeM >Ke UMEeHEM.

Bbl Takke Mo)XeTe OOHOB/STH HeJIOKalbHble TlepeMeHHble MpU MOMOIIU debug.setupvalue. Y
Hee, KaK BbI y)Ke 10Ta/la/IuCh, TPY MapaMeTpa: 3aMblKaHKe, UMsl TIepeEMeHHOM 1 HOBOe 3HaueHue. Kak
U setlocal, OHa BO3BpalllaeT UMs llepeMeHHOM WM nil, eciu vH/ eKc mepeMeHHOM BHE J,0MyCTUMOTO
JivariasoHa.

Jluctunr 24.1 moka3biBaeT, KaKk Mbl MOKe€M TOJYYUTh AOCTYI K 3HaUYeHUIO /HOO0U U3 3TUX
repeMeHHBIX TI0 ee uMeHU. [lapameTp level coo0iijaet, riae UMeHHO 3Ta (PYHKIUS /10/DKHA UCKaTh;
yBe/IMueHue Ha eJUHUIly HY>KHO, uTOObI He BKJIOUaThb BbI30B K camMoil (YHKLMU getvarvalue.
DyHKLUS getvarvalue CHayasa MpoBepsieT JOKaJbHYIO NepeMeHHYI0. Ec/iu nepeMeHHBIX C 33/1aHHBIM
MMeHeM HeCKOJbKO, TO OHa MCIO/b3yeT MepeMeHHYH C HauboJ/bIIIUM HH/[[eKCOM; TakKuM o0Opa3owm,
OHa Bcerja J0/DKHA MPOWTHU BeCh LUK/. Eciv QyHKIYMS He MOXKeT HaWTHU HU O HOW NepeMeHHOU C
TaKMM WMeHeM, TO OHa MpOBepsieT HeJOKajdbHble MepeMeHHble. [[7s1 3TOro mnpud MOMOLU
debug.getinfo OHa TOJiyuaeT BbI3bIBaOIlee 3aMbIKaHUe, a 3aTeM repeOupaeT BCe ero HejioKalbHbIe
nepeMeHHble. HakoHell, ecii (yHKLIMM He y[aeTCsl HAaTU HeJ0KaJbHYH MepeMEeHHYI0 C 3a/laHHbIM
MMeHeM, TO OHa TepexXoJuT K rnobanbHOW MepeMeHHOM: getvarvalue Bbi3biBaeT cebsi PeKypCHBHO
[J151 10 CTYTIA K MO/ X0/ silllei TepeMeHHOM _ENV, a 3aTeM MILeT 3a/laHHOe UMSI B 3TOM OKPY’>KeHUH.

JInctunr 24.1. ITosiyueHue 3HaueHUsI IepeMeHHOMN

function getvarvalue (name, level)
local value
local found = false

level = (level or 1) + 1

-- nNpobyeT NoKa/bHble NEepemMeHHble

for i = 1, math.huge do
local n, v = debug.getlocal(level, i)
if not n then break end

if == name then
value = v
found = true
end
end

if found then return value end

-- nNpobyeT HenokabHble MNepemMeHHble
local func = debug.getinfo(level, "f").func
for i = 1, math.huge do
local n, v = debug.getupvalue(func, i)
if not n then break end
if n == name then return v end
end

-- He HailgeHo; nony4yaeT 3HAYEHUE U3 OKPYXEeHUs
local env = getvarvalue("_ENV", level)
return env[name]

end



JocTyn K IpyruM conporpaMmmam

Bce HHTPO CIIEKTHBHLIE (bYHKI_[I/II/I n3 OTJ'IEI,Z[OHHOIZ Oub/MOTeKU MOTI'YT IIpDUHHMMATb B Kdue€CTBe
[MepBoro daprymMeHTa CoOIIporpaMmy, 4yTOOBI MBI MOIJIU N3y4YWTb COIIPpOI'paMMYy H3BHE. ,HaBaﬁTe
pPacCMOTPUM CJief YO LU TTpUMep:

co = coroutine.create(function ()
local x = 10
coroutine.yield()

error("some error")
end)

coroutine.resume(co)
print(debug.traceback(co))

BbI30B traceback 06paboTaeT conporpamMmmy co, ¥ pe3yabTar Oy eT MPUMepHO TaKuM:

stack traceback:
[C]: in function 'yield'
temp:3: in function <temp:1>

HaHHasi TpacCMpOBKa He 3aTparuBaeT BbI30OB resume, MOCKOJbKY 3Ta COIMpOrpaMMa U [IJiaBHas
MporpamMMa BBITIOJTHSIFOTCSI B Pa3HbIX CTeKax.

Korga comporpamma Bbi3bIBaeT OIIMOKY, OHa He PAcKpy4yHBaeT CTeK. DTO 3HAYWT, UTO TIOCJie
OIMMUOKU MbI MOXKEM €ro M3yuuThb. B Mpojo/mKeHre Halllero mpuMepa, ecii Mbl BHOBb BO300HOBUM
COTIpOrpaMMy, 3TO TIpUBeJeT K olubKe:

print(coroutine.resume(co)) --> false temp:4: some error

Tenepb ec/iu Mbl pacrieuaraemM TPaCCUPOBKY CTeKa, TO TIOJIYYHUM UTO-TO BpPOJ e:

stack traceback:
[C]: in function 'error'
temp:4: in function <temp:1>

HpI/I 3TOM MBI MOJKEM U3YyUdThb JIOKd/IbHbIE [TEPEMEHHBIE W3 COIIPOI'PAMMEBI [ dXKe I10 CJIe OILIMOKU:

print(debug.getlocal(co, 1, 1)) --> x 10
24.2. JIoBymiKH"

Mexanusm s108ywek (hook) u3 ormagouHoit 6ubGIMOTEKH TIO3BOJISIET HaM 3apeTrMCTPUPOBATH
¢dbyHKMIO, KoTopas OyJer BbI3BaHA IPU HACTYIUIEHWW OTIpeJle/ieHHbIX COOBITUI BO BpeMs
BBLITIOJTHEHUsT MporpaMMbl. CyIllecTByeT ueThbipe BHjAa COOBITHN, KOTOpPble MOTYT 3aCTABUTh
cpaboTarh MOBYIIKU:

e call (cobbITHe BbI30Ba) MPOUCXOAUT KaXK/bIM pa3, Koraa Lua Bei3biBaeT QyHKIINIO;

e return (coObITHe BO3BpaTa) MPOUCXOJUT KaXK/ bIii pa3 IIpU BO3BpaTe U3 PyHKIUY;

¢ [ine (coObITHE CTPOKM) MPOUCXOAUT, KOoTJa Lua HauMHaeT BBITIOJTHEHUE CJie]] YIOIel CTPOKU
KO/ a;

e count (cobbITHE CYUETUMKA) TTPOUCXOJUT T10 CJIe 3a7JlaHHOT0 KOJIMueCTBa KOMaH/ .

Lua BbI3bIBaeT JIOBYIIKU C €JUHCTBEHHbIM apryMeHTOM — CTPOKOM, OMUChIBatolllel coObITHeE,
KOTOpOe TIpUBEeJIO B BbI30BY: "call" (uin "tail call"), "return", "line" umu "count". Inst cobbiTUs



CTPOKU TakKe TMepefaeTcsi BTOPOM apryMeHT — HOBBIM HOMep CTPOKU. [lig mnojydeHus
[ OTIOJTHUTe/TbHOY MH(GOPMAaLMK BHYTPHU JIOBYLLIKHU CJie[lyeT UCI0Jb30BaTh debug.getinfo.
YTo0OBI 3aperucTpupoBarh JIOBYILKY, Mbl BbI3biBaeM (DYHKIIUIO debug.sethook C ZIByMS WK TPeMst

apryMeHTaMH: TIepBbI aprymeHT — 3TO (YHKUUS JIOBYLIKHW; BTOPOM aprymeHT — 3TO
bunbTpyroIas CTpokKa, KOTopasi OMUChIBaeT, KakKue UMEeHHO COOBITHSI Mbl XOTUM OTCJEXUBATh; U
HeoOs3aTeNlbHbIN TpPETUM aprymMeHT — 3TO 4YUC/0, 3ajalolllee C KakKoW YaCTOTOW Mbl XOTUM

noayyarb coObITHs cueTurka. UToObI OTC/IeXUBaTh COOBITHS BbI30Ba, BO3Bpara U CTPOKU, MBI
nobassisieM ux nepBbie OykBbI ('c', 'r' WK '1'") K GuabTpyroleit cTpoke. st 0T CexxuBaHUs COObITUN
CYeTUYMKa MbI TIPOCTO TepefaeM CYETUMK KaK TPeTUW apryMeHT. /i1 OTK/IFOUeHUsl BCeX JIOBYILIEK
HY’>KHO BBI3BaTh sethook 6€3 aprymMeHTOB.

B KauecTBe npoCTOro rnpumMepa cjief]yroluni Ko/l yCTaHaB/IMBaeT NMPUMUTUBHBIA TPaCCUPOBILIUK,
KOTOPBIM [TeyaraeT Kaxk/yr0 CTPOKY KO/ a, BBITIOJIHSIEMYIO WHTepIIpeTarOpoM:

debug.sethook(print, "1")

OTOT BBI30B YCTaHAB/JMBAET print Kak (DYHKIHIO JIOBYIIKU M TIPHUKa3biBaeT Lua BbI3bIBATH €€ TOJILKO
MpU COOBITUSIX CTPOKU. Bosiee mpopabGoTaHHBIM TPACCHUPOBIIUK MOJKET MCII0JIb30BaTh getinfo,
yTOOBI 00aBUTh K TPACCUPOBKe UMs TeKyliero ¢aiina:

function trace (event, line)
local s = debug.getinfo(2).short_src
print(s .. ":" .. line)

end

debug.sethook(trace, "1")

Ina nopyiiek ygo6Ha (GyHKIUA debug.debug. DTa mpocTasi (yHKLUS TevaraeT IIpHUIJIallleHue
BBO/la, KOTOPOe BHITIOJHSIET 00Obie KoMaHAbl Lua. OHa mMpuUMepHO SKBUBAJIEHTHA CJie[]yIOleMy

KOZy:

function debugl ()
while true do
io.write("debug> ")
local line = io.read()

if line == "cont" then break end
assert(load(line))()
end

end

Korga mosb30BaTe/b BBOJUT «KOMaHJy» cont, 93Ta (QyHKIUA 3aBepiuaercs. CraHaapTHas
peanu3aliis OueHb TPOCTAa U BBIMNOJIHAET KOMaHAbl B TI/I00aTbHOM OKpY)KeHWU, BHe o006jacTtu
BU/IMMO CTU OTJ/IaXKUBAaeMOT 0 Ko/ia. YrpakHeHUe 24.5 06cyxaeT 0oJiee yaauHyr0 peann3aliuio.

24.3. IIpo¢unupoBanue

HecMoTpst Ha CcBOe uMsi, OTJiaZiouHast 6ubaMoTeka TogquUTCs U AJia [ pyrux 3agad. Yacto Takoi
3afiaueil siBsisieTcsi mpoduivpoBaHue. s mpoduiMpoBaHUs C  yUYeTOM BpeMEHM JIyullle
UCI0J1b30BaTh UHTepdeiic C, Tak Kak 3arparhl Lua Ha BbI30B KaXX/l 0¥ JIOBYILIKHU J0BOJIbHO BEUKU U
MOTYT CBECTHU Ha HeT /t00Oble 3aMephl. Tem He MeHee, /s MPO(UIMPOBAHUS Ha OCHOBe TO/CueTa
BbI30BOB KoJ, Lua BmosHe mnoAxoquT. B 3ToM pa3gene Mbl pa3paboTaemM 3jeMeHTapHbIN
NMpOo(UINPOBIIUK, KOTOPBIM IO CUMTHIBaeT, CKOJIbLKO pa3 Oblia BbI3BaHa (YHKIUST BO BpeMs
BbITOJ/IHEHUS TIPOT PAMMBI.

[7laBHBIMU CTPYKTYpaMM [ aHHBIX Halllell mporpaMMbl OyayT fABe TaOnMIlbl: OflHA CBSI3bIBAeT



(GYHKIIMM C UX CYETUMKAMH BBI30BOB, a Jpyras CBsi3biBaeT (DYHKIUU C UX MMeHaMH. VHeKcaMu B
ob6eux Tabmumilax Oy yT caMu QyHKLIUMU.

local Counters = {}
local Names = {}

Mgl Mor/ii Obl M3B/IeUb MMeHa (PYHKIMI U Toc/e MpoduIMpoBaHus, HO He 3a0bIBaiiTe, UTO MBI
MOYyYUM JIyulliie pe3ylbTaThl, ecid OyaeM wu3BiAeKarTb uMeHa (GYHKIUN, TOKa OHU aKTUBHBI,
MOCKOJIbKY B 3TOM cjiayuae Lua Mo)XeT MpocCMarpuBarh KOJ, KOTODbIA BbI3bIBAET 3Ty (PYHKI[HIO,
yTOOBI HAUTU ee UMSL.

Teneps Mbl ompesenuM GYHKLUIO JOBYLIKWA. Ee 3amauel SIBASIETCS MOAYUUTh BbI3BAHHYIO
GYHKIMIO ¥ YBEIMUUTb COOTBETCTBYIOIUN CUETUMK; P TOM OHa cobupaeT umeHa GyHKIIWN:

local function hook ()
local f = debug.getinfo(2, "f").func
local count = Counters[f]
if count == nil then -- first time 'f' is called?
Counters[f] = 1
Names[f] = debug.getinfo(2, "Sn")

else -- only increment the counter
Counters[f] = count + 1
end
end

CrnenyrolUM IIaroM SIB/SIeTCsl 3alyCK MpOrpaMMbl C 3TOW JIOBYIIKOW. Mbl OyneM c4UuTarh, 4TO
IJIaBHBIM KYCOK IpOrpaMMbl HaxoAWUTCA B (ailjie, © UTO MOJb30BaTelb B KaueCTBe apryMeHTa
nepezaeT Mpo(QUINPOBIIMKY UM 3TOTO (paiisa, Hanpumep Tak:

% lua profiler main-prog

C sroli cxemoli MpPOGHUIMPOBIIUK MOXXET B3iIThb WUMs aiisa U3 arg[1], BK/IIOUUTH JIOBYIIKY H
BBITIOJTHUTD (haiis:

local f = assert(loadfile(arg[1]))

debug.sethook(hook, "c") -- BK/W4YaeT NOBYUWKY [A/19 Bbl30BOB
() -- BbINO/HSAET rNaBHYKW Mporpavmy
debug.sethook() -- BbIKOYaeT 3Ty /OBYLUKY
[TocnegHui war — 5TO TOKa3 pe3y/ibTaroB. DyHKIUA getname M3 JIMCTUHTa 24.2 BbIfAET [JIs

KK 0l QyHKIMU ee uMs. M3-3a Toro, uto umeHa QyHkIui B Lua HeCKOJIbKO HEOCTOSHHBI, MbI
no6aBUM K KakJ0l (PYHKIIMU ee MeCTOTIOJIOXKeHUWe, 3a/laHHOe B BU/je Taphl ¢haill: Homep_CmpoKu.
Ecnv y QyHKUUM HET UMEHU, TO MbI Tleuaraem JUllb ee MecTomnojoxeHue. Eciv ato ¢pynkuus C, To
Mbl HCMOJIb3yeM TOJbKO ee uMs (Tak Kak y Hee HeT MecTormnoJioxxeHus). [locie paHHOTO
OTIpeJi eJieHUsI Mbl IleyaTaeM KaxkK[ yIo (DYHKIMIO C ee CYeTUUKOM:

for func, count in pairs(Counters) do

print(getname(func), count)
end

JIncrunr 24.2. Ilonyuyenve numeHu QyHKLIWU

function getname (func)
local n = Names[func]
if n.what == "C" then
return n.name
end
local 1c = string.format("[%s]:%d", n.short_src, n.linedefined)



if n.what ~= "main" and n.namewhat ~= "" then
return string.format("%s (%s)", 1lc, n.name)
else
return lc
end
end

Ecimu Mbl MpUMeHUM Haill TPOGUIMPOBIIMK K MpUMepy C Ijefbio MapkoBa, KOTOPBIM MbI
pa3paboTasnu B paszese 10.3, To moJjiyuum pe3yabTaT Bpojie 3TOTO:

[markov.lua]:4 884723

write 10000

[markov.lua]:0 1

read 31103

sub 884722

[markov.lua]:1 (allwords) 1
[markov.lua]:20 (prefix) 894723
find 915824

[markov.lua]:26 (insert) 884723
random 10000

sethook 1

insert 884723

IaHHBIN pe3ynbTaT yKasblBaeT Ha TO, YTO aHOHMMHasi (PYHKLUS B CTpPOKe 4 (KOTOpasi SIB/ISIETCS
HaIllUM UTepaTopoOM, OTIpej/le/leHHbIM BHYTPU allwords) Obisia Bbi3BaHa 884 723 pa3, QyHKIus
write(io.write) O6biia Bei3BaHa 10 000 pa3u T. .

EcTh HeCKO/JbKO YiydllleHud, KOTOpble MOTYT ObITh BHECEHbI B 3TOT TPOGUIMPOBIIUK,
HaripuMep, COPTUPOBKA BbIBO/lA, y/yullleHHasl reuaTb UMeH (QyHKLIMM U 6osee KpacuBbii (opmar
BbIBOJla. TeM He MeHee, 3TOT 0a30BbIM MPOQUIMPOBIIUK Y)Xe U TaK I0Jie3eH U MOXeT ObITh
MCII0/Th30BaH Kak 0 CHOBa OoJiee MPOJBUHYTHIX UHCTPYMEHTOB.

YnpaxHeHus

Ynpaxnenue 24.1. [Mouemy pekypcusi B (PyHKIUU getvarvalue (MUCTUHT 24.1) 06s3aTenbHO
O0CTaHOBUTCA?

Ynpaxnenue 24.2. [lpucnocobbre GYyHKIUIO getvarvalue (mucTuHr 24.1) nanas paboTel C
Pa3TMUYHBIMU COTIPOTPaMMamu (Mo,00H0 ApyruM GyHKLIUSIM U3 0T/ 0UHOM OUOIMOTeKN).

Ynpaxxuenue 24.3. Hanuiure QyHKLUIO setvarvalue, TOX0XKYI0 Ha getvarvalue (IUCTUHT 24.1).

YnpaxHenue 24.4. Hanuimiute Mojudukaiuio getvarvalue (UCTUHT 24.1) moa HMeHeM
getallvars, KOTOpas BO3BpailjaeT TabJuIly CO BCeMU TlepeMeHHbIMHU, KOTOpble BUJHBI B
BbI3bIBarOIell (QyHkiuu. (BBo3Bpaijaemass Tabsuila He [0/DKHA BK/IOUaTh B ce0si repeMeHHbIe
OKDY’KeHMS; BMECTO 3TOr0 OHaA [j0/DKHA Hac/e,0BaTb UX U3 UCXOZ HOTO OKPY)KeHHUSI).

Yopaxxnenue 24.5. Hanuuuwre yaydlleHHYX0 BepCUIO0 debug.debug, KOTOpPasg BbINOJHSAET
3a/laHHble KOMaH/bl, KaK ec/id Obl OHU ObLIM BBITIOJNHEHbI B 00/1aCTH BUMMOCTU BbI3bIBaIOIIEH
dbynkuuu. (ITogckaska: BBIMOJHSINTE KOMaH/bl B MyCTOM OKDY)K€HUM M HCIIOJIb3yUTe MeTamMeTOo[
__index C MpUKpeIieHHOW (QyHKIIMel getvarvalue [Jis BCeX 0OpailleHUi K TlepeMeHHbIM.)

Ynpaxuenue 24.6. YiydiuTe ripe bl yiuii ipumep, 7,00aBUB 00HOB/IEHNEe ITepeMeHHbIX.

Ynpaxnenue 24.7. PeanusyliTe HeKOTODble U3 TIPe/JIOXKEHHBIX Y/ayullleHUH g 6a30BOro
npo(uIMpoBILIMKa U3 pa3zena 24.3.

Ynpaxnenue 24.8. Hanuimure 6ubmmoTeky /s Todek npepbiBanus (breakpoint). OHa [ 0/mKHa
rpe/ijlaraTb Kak MUHUMYM ZiBe (DYHKILUU:




setbreakpoint(function, line) --> Bo3BpawaeT handle
removebreakpoint (handle)

Touka nipepbiBaHus 3afiaeTcsi QyHKIMeW U CTPOKOW BHYTPU 3TOM (PyHKUMM. Korma mporpamma
CTaJKUBAETCs C TOUKOU TpephiBaHus, 3Ta OubrMoTeKa /0/DKHa BbI3bIBaTh debug.debug. ([Toackaska:
nist 6a30BOM peanu3aliiy UCTOJ/b3YUTe JIOBYILIKY CTPOKH, KOTOpasi MpOBepsieT, eCTh JIM B Hel Touka
TIpepbIBaHUS; [Ji yAydllleHdus ObICTPOJAeUCTBUS TIPU OTC/IeKUBAaHWUU BBITMIOJHEHUS] TPOTPaMMBI
WCI0JIb3yWTe JIOBYLIKY BbI30Ba W BKJ/IIOUAMTE JIOBYIIKY CTPOKM JIMIbL TOTJa, KOTJa Mporpamma
BBITOJIHSIET 33/ aHHYI0 (QYHKILIUIO.)



Yactrs IV

C API




IJTABA 25

0O630p C API

Lua — 3T0 8cmpaugaembiil s13blK. ITO 3HAUUT, UTO LLua — He aBTOHOMHBIH MakeT, a 6ubiuoTeKa,
KOTODPYIO Mbl MO>KeM CKOMIIOHOBATh C JPYTMMU NPUIOKEHUsIMU [1/151 BHeJ| peHUs1 B HUX cpefcTB Lua.

BeposiTHO, BbI 33laeTechb BOTIPOCOM: eciu Lua — 3TO He aBTOHOMHasl MporpaMma, TO Kak
MOJIyUU/0Ch, YTO Mbl [0 CUX TOP HWCHOJb30Baju ee OTJelbHO Ha MPOTSHKEHWU BCEU KHUTHU?
OTBeTOM Ha 3Ty 3arajKy siB/jsieTcsi UHTeprperarop Lua (BbINMOJHUMBIA (aiin lua). DTO KpOlleuHoe
NpuioKeHre (MeHee ueM U3 TMATUCOT CTPOK KOZa), KOTOpoe MCIojb3yeT 6ubmoTeky Lua pis
peaiu3aliid aBTOHOMHOTO WHTeprperaropa. ABTOMHOHBIM UWHTepripeTarop o0ecrmedyuBaer
B3aUMO/IeMCTBYE C T0JIb30BaresieM, NMpuUHUMasi (aiiibl U CTPOKMU [JIs1 M0 CJ/ie] yIolllei repejauu Ux
bubmoteke Lua, KoTOopasi U [jefaeT BCIO OCHOBHYIO pabOTy (Takyr Kak HacTosiijee BBITIOJTHeHUe
Ko a Ha Lua).

B03M0O>KHOCTb KCI0JIb30BaHUsl B KaueCcTBe OUO/IMOTEKU [1Jisi pacIMPeHus PUIoXKeHUsI — 3TO
TO, UTO Aenaer Lua pacwupsiowjum s3bikom. B To ke BpeMsi rporpaMma, KoTopasi ucroJib3yet Lua,
MOJKeT PeruCTpUpOBaTh HOBbIE (PYHKLIUU B €r0 OKPY>KeHUU; Takue PyHKUUU peanusyroT Ha C (uiu
OpYyroM si3biKe), TeM caMbiM [00aBjsis CpefCTBa, KOTOpble He MOTYT ObITh HaruCaHbl
Hero cpeZicTBeHHO Ha Lua. 3To To, uto genaet Lua pacwupsiembim A3bIKOM.

Otu fABa B3rasAga Ha Lua (Kak Ha pacClUMpSIOIMKA f3bIK U KaKk Ha paclIupsieMblid S3bIK)
COOTBETCTBYIOT JByM BU/aM B3aumo elicTBusi Mexxy C u Lua. B mepBom ciyuae yrnipaB/ieHue y C, a
Lua — 6ub/moTteka. Kog C ripu gaHHOM BHJ e B3avMO/leMCTBHUSI Mbl Ha3bIBaeM NPUKAAOHbIM KOOOM.
Bo BTOpOM ciyuae ynpassenue y Lua, a C — 6ubmuoTteka. 3nechk Koz, C HasbiBaeTCst 6ub1uomeuHbIM
Kooom. VI mpuknafHOM, © OMOMMOTeUHbIN KOZ, UCTIO/Ib3yeT OfMH U TOT e API /15 B3auMo elcTBUst
¢ Lua — Tak Ha3biBaembiii C APL

C API — »5T10 Habop ¢yHKIMI, KOTOpbie MO3BOJsItOT Koy C B3auMopgeiicTBoBaTh C Lua.
(IIpumeuanue: [Janee B 3TOM TeKCTe TepMUH «(PYHKILMSI» Ha CaMOM Jiejie 03HauaeT «hyHKIUS WU
Makpoc». API peanu3yeT HeKOTODble CpeficTBa B Bue MakpocoB.) OH Bk/o4aeT B ceOs QyHKIUU
NSl UTeHUsI ¥ 3alucy T/I00anbHbIX nepeMeHHbIX Lua, 1751 BbI3oBa (PyHKui Lua, /s BBITIOTHEHUS
dbparmeHToB Ko/a Ha Lua, asis peructpaiiuu pyHkimii C, 4ToObI MO3Ke UX MOXKHO OBIZIO BBI3BATh U3
koza Lua u T.1. [IpakTUuecku Bce, UTO Ko/, Lua MOXKeT cJjenaTb, MOXKeT OBITh TakxKe cZiesiaHo 1 Ha C
nocpencrsom C APL

C API cnepyetr mpunHiuny paboTsl ¢ C, KOTOPBIM 3aMeTHO OT/JUUYAETCs OT TMPUHIUIA PaboThl C
Lua. ITpu mporpamMmmupoBanuu Ha C MbI [10/DKHE 3a00TUTHCS O TIPOBEPKe TUTIOB, O BO CCTAHOBJIEHUU
nocyie omKMbok, 06 oImmMOKax BbIJeNeHUs MaMsITU U O HEKOTOPBhIX HCTOUHUKAX TPYAHOCTeM.
BonbuinHCTBO yHKUMM APl He poBepsieT MPaBU/ILHOCTh CBOMX apryMEHTOB; 3TO Ballla 3ajladya —
ybenuThCS B TOM, UTO apryMeHThl KOPpPeKTHbI mepe]; BbI3oBOM (yHKiuu. ([IpuMeuanue: Bbr
MO’KeTe KOMMW/IMPOBAaTb KOJ C MakpOCOM LUA_USE_APICHECK, KOTOPBbIA 3a/leCTByeT HEKOTOpble
TIPOBEPKU; 3Ta OMIusi 0 COOEHHO T0Jie3Ha Mpy O0TJajKe Baiero koga C. Tem He MeHee, HEKOTOPbIe
omuOKU, BPOJie HeJOMyCTUMBIX yKa3saresel, B C mpocTo He MOTYT ObITb 0OHapykeHbl.) Eciu BbI
N oTycKaeTe OLIMOKW, TO MOJKeTe MOJIyduTh Takue He 0cobo0 uHdopmaruBHbie C00OIeHUs 00
omunbkax, Kak «segmentation fault». bonee Toro, C API pfenaer ynop Ha rubKOCTb U TIPOCTOTY,
3a4acTyH 3a CUeT JIETKOCTU MCMOJ/b30BaHUs. TUMMUHBIE 33a[aud MOTYT TOTpe6oBaTh HeCKOJIbKUX
BbI30BOB APL. 3TO MoO)XeT ObITh yTOMUTENbHBIM, HO 3aTO JaeT BaM TIOJHBIM KOHTDPOJIb Ha[
TIPOUCXO/ SILLIUM.




[lesibio 1aHHOM T7IaBbl, KAaK SICHO M3 ee Ha3BaHHs, SIBJsETCS 0030p TOTro, YTO BaM MOTpedyeTcs
TIPH TIPHM MCI0/b30BaHuK Lua u3 C. He melTaiiTech ceiiuac MOHSATHL BCe J1€Ta/H MPOUCXOASIIero. Mel
OCTAaHOBMMCS Ha HMX To3ke. OfHaKo, He 3a0bIBaliTe, UTO BBl BCErJila MOJXKeTe HaWTU OoJee
1o/1poOHYI0 MH(pOPMaIMIO 0 crielfuduuecKrX QYHKIMIX B CLIPABOUHOM PYKOBOJ CcTBe 1o Lua. Bosee
TOrO, Bbl MOJXXeTe HalWTH HEKOTOpble MNpHUMephbl McrHojb30BaHuss API B camoli mocrtaBke Lua.
ABTOHOMHBIM HHTepripeTarop Lua (lua.c) Mpejo CTaB/IsgeT IIPUMEPHI TTPUK/IaJHOTO KOZla, B TO BpeMs
KaK CTaHgapTHble OubsuoTeku (Ilmathlib.c, 1strlib.c ®W TJ.) CHabO)XeHbl TpUMepamMu
O616/IMOTEeUHOr 0 Koz a.

C 2TOro MOMeHTa BbI BbICTyIaeTe B po/ nporpammuctoB Ha C. Korga s TOBOpPIO «BbI», TO
HMMeI0 B BU/IY Bac, Kak MporpaMmmMupymoiero Ha C WM MbITaro1[ero csi ObITh MporpaMmuctom Ha C.

Ba)kHbIM KOMIIOHEHTOM BO B3auMojelcTBUM Mexay Lua u C sBaseTcs Be3[eCyIiui
BUPTYaabHbIN cmek. [Toutu Bce dyHKmU API paboTaroT Co 3HAaUEHUSMU B 3TOM CTeKe. Becb 0OMeH
naHHbIMH Mexay Lua u C TPOUCXOAUT uepe3 3TOT CTeK. bojee TOro, Bbl TakXXe MOXKETe
WCITI0/Tb30BaTh €ro JiJisk XpaHeHUsl IPOMEeXKYTOUHbBIX pe3y/bTaroB. OH MoMoTaeT pa3o0paTbCsi C AByMS
TIPUHIUITHABHBIMUA OTIMUMAMH Mexay Lua u C: rmepBoe OT/MUMe 3aK/IFOYAETCS B TOM, uTO B Lua
ecTh cOOpKa Mycopa, B To Bpemsi Kak C TpeOyeTcs IBHOe BbICBOO 0K/ eHHe TTaMSATH; BTOPO€e OT/IHUHE
BO3HMKAeT M3-3a OTPOMHOM MPOIACTH MEeXAY AWHAMUUeCKOW Tumnu3anued B Lua M cTaruueckoi
tunu3anuer B C. Mbl 06cyguMm ctek 6osiee rmogpo6Ho B pa3gene 25.2.

25.1. IlepBbId IpUMeEp

Mbl HauHeM 3TOT 0030p C MPOCTOro TMpuMepa NPUKIAJHOTO TPUIOXKEHUS: aBTOHOMHOTO
uHTepnperaropa Lua. Mbl MO)Xem HamnucaTh NPUMUTUBHBIA aBTOHOMHbIN MHTeprperarop Lua, kak B
muctuHre 25.1. 3arosoBoYHbIM (aia lua.h ompenesisieT OCHOBHble (DYHKIMHU, MpeJOCTaBJ/isieMble
Lua. OH BK/touaeT B ceOsi PyHKIMU /Jig CO3[aHUsI HOBOTO OKpYy>keHus Lua, /st Bbi3oBa QyHKIIMIA
Lua (Takux Kak lua_pcall), /il YTeHUS U 3aMUCH I7100aNbHBIX TTepeMeHHbIX B OKpy>KeHuu Lua, /st
perucTpanuy HOBbIX (DYHKIMHU J/151 BbI30Ba U3 Lua u T.4. Bce, uTo omnpefiesieHo B (paiisie lua.h, uMeeT
npeuKC lua_.

JInctuHr 25.1. IIpocTor aBTOHOMHBIM MHTepripeTaTop Lua

#include <stdio.h>
#include <string.h>
#include "lua.h"
#include "lauxlib.h"
#include "lualib.h"

int main (void) {
char buff[256];

int error;
lua_State *L = lualL_newstate(); /* oTKpbiBaeT Lua */
lualL_openlibs(L); /* OTKpblBaeT CTaHAgapTHble 6MbAnoTekn */

while (fgets(buff, sizeof(buff), stdin) != NULL) {
error = lual_loadstring(L, buff) || lua_pcall(L, 0, 0, 0);
if (error) {
fprintf(stderr, "%s\n", lua_tostring(L, -1));
lua_pop(L, 1); /* BbiTallKuBaeT coobleHne o6 ownbke nu3 cteka */
}
}

lua_close(L);
return 0;



3aro/IOBOUHBINA (aii1 lauxlib.h ompefenseT (QYHKIWH, TP OCTaBIeHHbIE 8CNOMO2ame/nbHOU
bubauomekoli (auxlib). Bce ux ormpezeneHUss HAUMHAKOTCS C lual_ (Haripumep, lual_loadstring).
BcriomorarenbHass O0uO/mMoTeka ucmosb3yeT 06a3oBbii  API, mipemocTaBisieMbld  lua.h IS
obecreuenusi abcrpakumii 6oJsiee BBICOKOTO YPOBHS, B YaCTHOCTU aOCTPAKLUM, HCII0JIb3yeMbIX
CTaHZ apTHBIMU OUO/MMoTeKaMu. ba3oBeiii API cTpeMUTCS K SKOHOMUUHO CTU U HE3aBUCUMO CTH, B TO
BpeMsi KaK BCIIOMOTare/ibHasi OWOIMOTEKAa CTPEMHUTCS K MPAaKTUYHOCTH [Jis PACIpo CTpPaHeHHBIX
3aiau. PasymeeTcs, A/ Baillell TIpOrpaMMbl TOXKE€ OUYeHb JIETKO MOXXHO CO37aBaTb JIpyrue
abcTpakiuu, KOTOpble el MoHaA005TCs. MiMeliTe B BU/Y, UTO Y BCIIOMOTare/IbHOW OMO/MOTEKH HeT
JOCTylla KO BHYTPEHHHUM KOMMOHeHTaM Lua. Bcio paboTy OHa BBIMOJIHSIET TIOCPesiCTBOM
oduruansHoro 6a3osoro APL Bce, 4To MOKeT OH, MO>KeT U Ballla Iporpamma.

BubsmoTreka Lua BooOIre He ompefe/isieT HUKAKUX I7100aMbHBIX MepeMeHHbIX. OHa XpaHUT BCe
CBOE COCTOSIHWE B JUHAMUUECKOW CTPYKType lua_State; BCe (PyHKIMM BHYTpH Lua ToJydaroT
yKasaresb Ha 3Ty CTPYKTYPYy B KaueCTBe aprymeHTa. JTa peanu3aiys jenaet Lua peeHTepabebHbIM
(C_BO3MO’KHOCTBIO TIOBTODHOIO BXOZfla B TPWIOXEHWE) U TOTOBBIM K WCIOJ/Ib30BAaHUIO B
MHOTOHUT€BBIX IMPUI0KEHUSIX.

Kak cnenyer w3 ee MMeHH, (GYHKIUS lual_newstate cO34aeT HOBoe cocTtosiHue Lua. Korga
lual_newstate CO3qaeT HOBOE COCTOSIHHME, TO €ro OKDY)Ke€HHEe He COJleP>KUT HUKAKMX BCTPOEHHBIX
byHKIMH, gaxke print. YToObl cOXpaHUTH pa3Mep Lua HeOOJBIITNUM, BCe CTaHAapTHBIE OUOIHOTEKH
TIpe/]CTaB/IeHbl KaK OT/e/bHbIe MAKeThl, I03TOMY BbI He 00513aHBI UX UCIIOJ/Ib30BaTh, €C/IM OHU BaM
He HY)KHBI. 3arojiIoBOuUHbIN (alin lualib.h ompexpenser (YHKUUWA A7 OTKPBITHA OUOJIHOTEK.
®OyHKIWMS lual_openlibs OTKpPBIBAET BCe CTaH/[apTHBIE OUOMOTEKHU.

[locme co3maHusi COCTOSIHUS W HAMOJIHEHUSI €ro CTaHJapTHBIMM OHOIMOTeKaMMu Topa
MIPUCTYITUTh K 00pabOTKe [aHHBIX, BBOAWMBIX TO/b30BareneM. [ KaKJOW CTPOKH, KOTOPYIO
BBO/JJUT TI0J/Ib30BaTe/ib, TIpOrpaMMa CHauajia BbI3bIBAeT lual_loadstring /[JIs1 KOMITWISIIIUH 3TOTO
Ko/ a. Eciu o1ii0O0K HeT, TO 3TOT BLI30B BO3BpaAIllaeT HOJIb U 3aTa/IKUBAEeT IMOJIYUYHBIIYIOCS QYHKIHIO
B cTek. (IToMHUTE, YTO MBI 0OCYUM 3TOT «BOJIIIEOHBIN» CTEK B JeTajssX B C/Ie/IVION[eM pa3fese.)
[locme 3TOro mporpaMMa BbI3bIBaeT lua pcall, KOTOpas BbITa/JKWBaeT (YHKIMIO U3 CTeKa H
BLITIOJTHSIET ee B 3all[UIlleHHOM pexxuMe. Kak M lual_loadstring, (DyHKI[USI lua_pcall BO3Bpalijaert
HOJIb, eCc/M HeT omKUOOK. B ciyuae ommbku obe (yHKIMM 3aTa/JIKUBAIOT B CTEK cooOIeHre 00
omuOKe; MbI TIOJIyYUM 3TO COOOIIeHWe TpU MOMOIIU lua_tostring, WM TMOCJe TOTO, KaK MBI €ro
HareuyaraeM, MbI y/a/IiM eT0 W3 CTeKa IMPU TIOMOIIH lua_pop.

O6paruTe BHMUMaHWe, YTO B Caydyae OIIMOKM TIporpaMMa MpPOCTO TeuaraeT cooOieHue 06
omubKe B CTaHAAPTHBIM MOTOK AJs omnbok. Hacrosiijasi obpaboTka ommb6ok B C MoXeT OBITh
MOBOJIBHO CJIOXKHOUW, WM TO, KaK ee C/efyeT BBIMIOJHATh, 3aBUCAT OT THIIA Ballero MPU/I0KeHUSI.
Snpo Lua HUKOT/1a HUUETrO He IeuaraeT HU B KaKOW BBIXOJHOU MOTOK; OHO coo0IaeT 06 omubkax
TI0 Cpe/ICTBOM BO3BpallleHuss coobOImennii o HuX. Kaxkmoe mpusio)keHre MoxxeT obpabarbiBaTh 3TH
coobijeHnsi HauboJsiee TMOAXOASIUM AJid Hero crocoO6omM. UToObl JaHHBIE PACCY’XK[e€HUS CTau
MOHSITHEe, MBI Ha BpeMsi NMpuOerHeM K TPOCTOMY 00paboOTuMKy OmMUOOK, KOTOPBIM Iedaraer
coobijeHre 00 omrbKe, 3aKpbIBaeT COCTOsTHUE Lua v MPOU3BOAUT BBIXO/] M3 BCETO MPUJIOKEHMUS:

#include <stdarg.h>
#include <stdio.h>
#include <stdlib.h>

void error (lua_State *L, const char *fmt, ...) {
va_list argp;
va_start(argp, fmt);



vfprintf(stderr, fmt, argp);
va_end(argp);

lua_close(L);

exit (EXIT_FAILURE);

}

[To3ke MBI ellle BepHEMCSI K 00paboTKe O1IMOO0K B TIPUK/IaJHOM KO/ €.

ITo CKOIbKY BBl MO’KETe KOMITUIMpPOBarh Lua ¥ Kak Koz Ha C, U Kak Koj Ha C++, lua.h He
BK/IFOUAeT B ce0s1 3TOT THUIMYHBLIM KOJ /i1 MOMNpPaBOK, KOTOPbIM ObIBAET B HEKOTOPBIX JIPYrUX
6ubmmoTekax C:

#ifdef __cplusplus

extern "C" {
#endif

#ifdef __cplusplus

}
#endif

Ecmu Bel Komnuiipyete Lua kak ko C (Haubosiee yacThiii ciayuai) U UCTob3yeTe ero B C++, BBI
MOKeTe BKJItoUaThb lua.hpp BMeCTO lua.h. OH omipesiesieH cjie[ yrOIUM 00pa3om:

extern "C" {
#include "lua.h"

}

25.2. Ctek

[lpy oOMeHe 3HaueHUssMHM MexAy Lua u C MbI CTalKWBaeMcCsi C JBYMS CJIOXKHO CTSIMU:
HECOOTBETCTBUE MEX/y CTaTUUeCKOU U JMHAaMHUeCKOW CUCTeMaMU TUMU3al[UM U HECOOTBETCTBUE
MeX/y aBTOMaTu4yeCKUM U PYYHBIM YIIpaBJ/ieHUEM TaMsThIO.

B Lua, korga mMbl nuiiem a[k]=v, IepeMeHHbIe k U v MOTYT UMeTh CaMble pa3Hble TUIIbI, [laXKe a
MO>KeT UMeThb APyroi THUI W3-3a NpruMeHeHUs MeTaTabsmi. OHaKo, eC/IM Mbl XOTHUM IIPe/]JI0XKUTh
9Ty onepaijuio B C, TO Kaxkasi OT/ie/IbHO B3sTasi PyHKIUSA settable J0/KHA UMeTh (DMKCUPOBAHHBIN
turn. Ham moHago0saTCca AecaTkKu pasHbIXx (PYHKUUM [ 3TOW IPOCTOM omepauuu (MO OfHOMU
GYHKIMH Ha K&K/l Y0 KOMOUWHAI[MIO 13 TUTIOB TPeX apryMeHTOB).

MbI MO>XeM pelIuTh [laHHYIO Tpo0JieMy, BBeJsi HeUTO Bpoje Turma union u3 C — Ha30BeM ero
lua_Value, KOTOPBIM MOJKeT TIpeJCTaB/ATh Bce 3HaueHUs B Lua. Torga Mbl Moryid Obl OOBIBUTH
settable Kak

void lua_settable (lua_Value a, lua_Value k, lua_Value Vv);

OpHako, y 3TOTO pellieHUs] eCTh /1Ba HelOCTaTKa. Bo-mepBbiX, MOXeT OBITH [0BOJBHO CJIOXKHO
a/larTUpPOBaTh CTOJIb KOMIJIEKCHBIM TUTI JlaHHBIX TIO/, [ pyrue si3biKu; Mbl pa3pabarbiBaiu Lua Tak,
4yTOOBI OH JIETKO B3aMMO/ielicTBOBasl He To/bKo ¢ C/C++, Ho Takxe U ¢ Java, Fortran, C# u fpyrumu
s3bikaMu. Bo-BTopbix, Lua ocymiecTBasieT cO0pPKy Mycopa: ec/id Mbl XpaHuMm Tabmwmiy Lua B
nepemeHHo#t C, To ABWKOK Lua 0 TakoM MCMO/Jb30BaHUM HUKAK 3HaTh HE MOJXKeET, OH MOT ObI
(o1mnbOYHO) MpeAnoJI0KUTh, UTO 3Ta Tabaulla SB/seTCs MyCOPOM, U Y a/luTh ee.

Takum obpa3om, Lua API He ormpezesseT Tumbl Mnofo0HbIe lua_Value. BmecTo 3Toro oH
UCTIO/b3yeT abCTpaKTHBIN CcTeK At oOMeHa 3HaueHusMu Mexy Lua u C. Kaxblii c/loT B 3TOM
CTeKe MOJKeT CoZiep>kaTb Mo6oe 3HaueHre Lua. Kakzbiii pa3, Korja BaM HY)KHO TIOJIyUUTh 3HaUeHHUe
ot Lua (Hampumep, 3HaueHue r100asbHOM TepeMeHHO1), Bbl BbI3biBaeTe Lua, ¥ OH 3aTa/JKUBaeT
HY)KHOe 3HaueHue B cTeK. Korjga Bbl XOTUTe Iepefarsb 3HaueHWe B Lua, TO BbI CliepBa 3arajkiBaeTre



ero B CTeK, U JIWIIb 3aTeM BbI3biBaeTe Lua (KOTOPBIN BLITOJKHET 3TO 3HaueHWe U3 cTeka). Ham mo-
NIpe)KHEMY HY)KHa OfiHa (YHKUMS A/ 3aTa/JKUBaHUS Kakgoro turma C B CTeK U Apyras AJis
nojiyueHust Kakgoro turna C U3 cTeka, HO 3aT0 Mbl M30e)Kamm KOMOWHATOPHBIN B3pbIB. bosee Toro,
T10 CKOJTBKY 3TOT CTEeK >KMBeT BHYTPH Lua, To cOOpIIMK Mycopa 3HaeT, KaKue 3HaueHUs MCII0JIb3yeT
C.

[TpakTruecku Bce (yHKIMU B API ucrosb3yloT crek. Kak MbI y)ke BUeM B HaIllleM IePBOM
npuMepe, lual_loadstring OCTaBJ/IIeT CBOM pe3y/ibTaT B cTeke (MO0 Kak CKOMITUTMPOBAHHBIN
KYyCOK, mM00 Kak coobimieHre o6 ommbke); lua pcall moay4daeT (GyHKLUIO, KOTOPYIO HeoOX0omuMo
BBI3BaTh U3 CTEKa, M OCTaBJIsleT B HeM co001jeHre 00 o1ribKe, eC/id OHa MPOU30H/IeT.

Lua paboraer co cTtekom ctporo B cooTBercTBuu c¢ npuHuunom LIFO (Last In, First Out —
110 CJIe/IHAM BOIIIe/, TIepBbIM BbIIiesn). Koria Bbl BbI3bIBaeTe Lua, TO OH MEHSIET JIUIIb BEPXHIOIO
yacThb cTeka. Y koga C 6obire cBoOO/bI; B 4aCTHO CTU, OH MOJKET PO CMaTpUBaTh JIF000M 3/1eMeHT
BHYTPH CTeKa W Jla)ke BCTABJISATh U Y a/IsATh 3/IeMEHThI Ha JiF0 001 MPOU3BOIbHOM MO 3ULIUU.

3arajKuBaHue 3/IeMEeHTO0B

B API copepXuTcs 10 OflHOW (PYHKIIMU 3aTajJKuUBaHUS A Kaxaoro Tumna C, KOTOpPbId MOXKeT
ObITH TIpefcTaB/eH B Lua: lua pushnil AJiT KOHCTAHTBI Nil, lua pushboolean /sl JIOTWUeCKUX
3HaueHu (uesbie yucaa B C), lua_pushnumber [/ UMCe C MylaBarollel TOUYKOW ABOWHOW TOUHO CTH,
lua_pushinteger A/ Le/JbIX UYHCe/T CO 3HAKOM, lua_pushunsigned [JI LeJbIX YHCEsI 0e3 3Haka,
lua_pushlstring /i TIPOU3BOJIBHBIX CTPOK (yKasaTesb Ha char IUIFOC [J/MHA) U lua_pushstring JAJis
CTPOK, KOTOPBIe 3aBepIIat0TCs HY/Ib-CUMBOJIOM:

void lua_pushnil (lua_State *L);

void lua_pushboolean (lua_State *L, int bool);

void lua_pushnumber (lua_State *L, lua_Number n);

void lua_pushinteger (lua_State *L, lua_Integer n);

void lua_pushunsigned (lua_State *L, lua_Unsigned n);

void lua_pushlstring (lua_State *L, const char *s, size_t len);
void lua_pushstring (lua_State *L, const char *s);

Taxke ecTb (YHKLUM [1Jis1 3aTaTKUBaHUsI B cTeK PyHKIUK C ¥ 3HaUeHUH 10J1b30BaTe/IbCKUX [ aHHBIX;
MBI 006CYA UM UX TIO3XKeE.

Tun lua_Number — 3T0 uucaoBou Tun B Lua. [To ymonuanuto oH paBeH double, HO B HEKOTOPBIX
AUCTpUOyTUBaxX OH MO’KeT ObIThb 3ameHeH Ha float unu gaxe Ha long integer /st ajanTaiuu TMoj
KOMIIbIOTEPBI C CU/IbHO OTPaHUYEHHbIMU pecypcaMu. Tum lua_Integer — 3TO LI€JIOUUCIEHHBIA THUII
CO 3HAKOM, J0CTaTo4yHO 0o0JsblI0l, uTOOBl XpaHUTh B cebe pasmep Gosblinx CTpoK. OOBIYHO OH
ompejienieH Kak THUT ptrdiff_t. Tum lua_Unsigned (KoTopbIi nosiBucs B Lua 5.2) — 3T0 32-6UTOBBIM
0e33HAKOBBIH 1le/I0UnC/IeHHbIN TUM B C; OH UCTO/b3yeTcss OMbIMoTeKoM /it MoOUTOBBIX OTiepaLiuii
Y COOTBETCTBEHHBIMU (PYHKL[HSIMMU.

Crpoku B Lua He 3aBepliarOTCSi HY/Ib-CUMBOJIOM; OHM MOTYT COZepKaTb IIPOU3BOJIbHbIE
ObuHapHble faHHble. COOTBETCTBEHHO, UX /I/IMHA /10/DKHA ObITh 3aZiaHa siBHO. OCHOBHOU (yHKIIMe
NSl 3aTa/IKUBAHUSI CTPOKU B CTeK SBJseTCS lua_pushlstring, AJii KOTOpoi TpeOyeTcs SIBHO
yKasblBaTh [JIMHY B KaueCTBe aprymeHra. [y CTpPOK, 3aBeplIeHHbIX HY/Ib-CUMBOJIOM, Bbl TaKXXe
MOJKeTe HCII0J/Ib30BaTb lua_pushstring, KOTOpas [/ BBIYWCJIEHUS [JIMHblI CTPOKU MCIIOJIb3yeT
strlen. Lua HUKOT/a He XpaHUT yKa3aTe/d Ha BHeIIHUEe CTPOKU (U1u Ha Mr000¥ Apyrou BHEITHUN
00BeKT, 3a uckaoueHueM GyHkuil C, KOTophle Bcerga craruueckue). st mo6oii cTpoKu, KOTOPYIO
HeoOX0lMMO XpaHUTh, Lua WAM [JesiaeT KOMMIO, WA TOBTOPHO MCIOJIb3yeT CyLeCTBYIOIIYIO.
CoOTBeTCTBEHHO, Bbl MOXeTe OCBOOOAUTH WM U3MEeHUTb Bail Oydep, Kak TOJbKO U3 ITUX



(YHKLIMI BepHeTCs yIipaBJ/ieHue.

Korga BbI 3aTanKuUBaTe 37eMeHT B CTeK, TO Ballla 00s3aHHOCTb — MPOCAeAUTb, UTOOBI B CTeKe
J71s1 Hero ObIIO J0cCTarouHo MecTa. [TomMHUTe 0 TOM, UTO ceiiuac Bbl nporpammuct Ha C; Lua Bac
6anoBarb He craHeT. Korga Lua HaunMHaeT BbIMo/IHeHWe U B 0001 MoMeHT, Korja Lua Bei3biBaeT C,
B CTeKe eCTb Kak MUHUMYM 20 cBOOOJHBIX C/IOTOB. (3aro/I0OBOUHBIN ¢aiis lua.h ompesesnsieT 3Ty
KOHCTAHTy KakK LUA MINSTACK.) OToro mecTta 6Oosiee uemM AoCTarodyHo /s OOMBITWHCTBA 3afad,
M03TOMY, KaK MIpaBuio, 00 3TOM MOXXHO A ake He AyMarh. OfiHaKoO, [1/is1 HEKOTOPBIX 3a/1au TpebyeTcs
Oonbllle MecTa B CTeKe, B YaCTHOCTU €C/IM Y BaC eCTb LUK/, KOTOPbIA 3aTajKUBaeT 3/IeMeHThl B
cTeK. B 3TuUX caydasix Bbl MO’KeTe BbI3BaThb (YHKI[UIO lua_checkstack, KOTOpasi IIpOBepsieT,
J10CTaTOYHO /I B CTeKe MeCTa /1Jisl BallluX HYX/,:

int lua_checkstack (lua_State *L, int sz);
Oobpaienue K 3j1leMeHTaM

I nsi obpaienus K 3nemeHTaMm B creke API ucrosib3yet uHOekcbl. [1epBbiii IOMellleHHbIN B CTeK
371IEMEHT UMeeT UHJeKC 1, cie/1yroluid — UHAEKC 2, ¥ TaK 10 CaMOU BepIIWHbI. MbI TaKXe MOXXeM
O6paH_{aTbCH K 3J/IeMEHTdM CT€Kad, IIpUHAB BEPIIMHY CTE€Kad 3d OTIIPdBHYIO TOUKY MW HCIIOJIb3YyA
OTpHUllaT €/IbHbI€ MH €KChI. B sTom ciyudae -1 COOTBETCTBYET 3JIEMEHTY Had B€pIIMHE CTEKd (TO eCThb
MOMeL|eHHOMY B CTeK I0C/Ie[JHUM), -2 COOTBETCTBYeT IpeJ bl ylleMy 371eMeHTy U T. . Hanprmep,
BBI30B lua_tostring(L, -1) BO3BpalljdeT 3HaueHHe Ha BepllrHe CTeKa KaK CTPOKY. Kak mblI YBUOHWM, B
OOHHUX C/IydadX CTeK y,qo6Hee HMHIOEKCHUPpOBATb C €ro OCHOBdHHA (TO €CTb HCIIOJIb3ydA
IMOJIOKHUTeJ/IbHBIE I/IH,Z[EKCLI), d B [DPYyrux Oojsiee eCTECTBEHHO WCII0JIb30BaTh OTpHULIAT €/IbHbIE
WH/ €KCHI.

,Z[J'IH IIPOBEPKKU TOI'0, ABJIAETCA JIA 3JIEMEHT 3Hd4€HHWEeM 3daJdHHOI'O THIId, API rnpeaJjaraert
ceMelicTBO GYHKIUN lua_is*, rae * MoxeT ObITh moObIM TumoM Lua. COOTBETCTBEHHO, €CTh
byHKUMU lua_isnumber, lua_isstring, lua_istable U T. A. Y BCeX 3TUX (PYHKLUUU OJUH U TOT XKe
MMPpOTOTHMUIIL:

int lua_is* (lua_State *L, int index);

B 1 elCTBUTENbHOCTU lua_isnumber He TIPOBepsieT, eCTh JIM Y 3HaueHUs 3TOT KOHKPETHbIN THII, a
TIpOBepsieT, MOXKeT Jii 3HaueHHWe ObIThb TpeoOpa3oBaHO B ITOT THI; lua isstring BefeT cebs
aHaJIOTUUHO: B YaCTHO CTH, AJi lua_isstring MOJXOAUT Jit0O0e YuC/o.

Taxxke cymjecTByeT (PyHKLUUS lua_type, KOTOpasi BO3BpalljaeT TUM 3jieMeHTa B cTeKe. Kaxabii
TUN TpeJCTaB/eH KOHCTaHTOM, OMpeJe/ieHHOW B 3arojJiOBOYHOM (aiisie lua.h: LUA_TNIL,
LUA_TBOOLEAN, LUA_TNUMBER, LUA_TSTRING, LUA_TTABLE, LUA__ TTHREAD, LUA_TUSERDATA WU LUA_TFUNCTION.
O6BIYHO MBI UCTIOJB3yeM 3Ty GYHKIMIO COBMECTHO C omeparopoM switch. Takke oHa OKa3bIBaeTCst
TOJIe3HOM, KOT/ja HaM HY>KHO TPOBEpPUTh 3HaUeHWe Ha MPUHA/|JIeKHO CTh K UKC/IaM WU CTpOKam Oe3
TIpUBe/l eHUsl TUTIOB.

[ 715 io/iydeHrs 3Ha4eHUM U3 CTeKa NPUMEHSIOTCS QYHKIMU lua_to*:

int lua_toboolean (lua_State *L, int index);

const char *lua_tolstring (lua_State *L, int index, size_t *len);
lua_Number lua_tonumber (lua_State *L, int index);

lua_Integer lua_tointeger (lua_State *L, int index);

lua_Unsigned lua_tounsigned (lua_State *L, int idx);

OyHKIMS lua_toboolean mpeobpa3syer oboe 3HaueHre Lua B joruueckoe 3HaueHue C (0 umu 1),
cnenys mpaBuiaM Lua st BblpakeHud ycnoBusi: nil u false yi0)kHBI, BCe OcCTanbHble 3HaueHUS



VCTHHHBI.

omycTuMO BBI3BIBAThL MHOOYI0 W3 lua_to* (DYHKI[UM, Ja)kKe KOT[Ja 3a/laHHBIM 3/IeMEHT He
o0azaeT Moz XoA UM TUIoM. @yHKIMS lua_toboolean paboTaeT A moboTro TUMA; lua_tolstring
BO3BpalllaeT NULL /iJis HeCTPOKOBBIX 3HaueHUM. OJHAKO, y UMCIOBBIX (DYHKI[UM HET BO3MO’KHOCTU
COOOIIUTh O HEeNpaBWJILHOM THIIEe, MIO3TOMY B C/iyyae OIMMOKM OHU TIPOCTO BO3BpAI[AlOT HOJIb.
OO6bIUHO /I/11 MPOBEPKU TUIIA BaM CJiefl yeT BbI3bIBaTh lua_isnumber, HO B Lua 5.2 BBeiu ciie[ yro1iue
HOBbIe (DYHKIIMU:

lua_Number lua_tonumberx (lua_State *L, int idx, int *isnum);
lua_Integer lua_tointegerx (lua_State *L, int idx, int *isnum);
lua_Unsigned lua_tounsignedx (lua_State *L, int idx, int *isnum);

BrixofHOM mapameTp isnum Bo3BpalllaeT Oy/ieBo 3HaueHHe, cooOb1ijaroiriee 0 TOM, ObIJIO 1 3HAUEHHEe
Lua yucnom. (Eciv Bam 53T0 3HaueHue He HY)KHO, TO Bbl MOXKeTe B KaueCTBe I10 CJIeJjHero rnapameTpa
nepefarb NULL. CTapele (yHKLMM lua_to* Temepb pean30BaHbl KaK MakKpOChbl Ha OCHOBE 3TUX
byHKLMI.)

@dyHKUMS lua_tolstring BO3BpaljaeT yKas3aTe/Jb Ha BHYTPEHHIOIO KOMHUIO CTPOKU U XPaHUT
JJUHY CTPOKU B TIO3WLIMM, 3aflaHHOW len. Bbl He MoO’KeTe H3MEHSIThb 3Ty BHYTPEHHIOK KOTIHIO
(BBICTaB/IEHHBIM const HAaMOMHUT BaM 00 3ToM). Lua cieguT 3a Tem, 4TOOBI 3TOT yKa3arenb ObLI
JeCTBUTeJIeH 10 TeX Mop, T0Ka COOTBETCTBYIOIlee CTPOKOBOE 3HaYeHHe HaxOAUTCs B cTeke. Korza
¢bynkuusi C, BbI3BaHHas M3 Lua, Bo3BpaillaeT ympaBjieHue, Lua ouuiljaeT ee CTeK; MO3TOMY, Kak
MpaBWIO, Bbl HUKOT/Ia He /10/DKHBI XpPaHUTh yKa3aTeau Ha CTPOKU Lua BHe (yHKLUM, MOTyUYUBLIEH
UX.

Jltobasi cTpoka, KOTODYK BoO3BpalllaeT lua_tolstring, BCerJa COJ€PXKUT B  KOHIIe
N OTIOJTHUT eJTbHbIN HOJIb, HO OHA MOJKeT CO/lep>KaTb BHYTpHU ceOs u Apyrue Hoyv. HacTosias f/ivHa
CTPOKM BO3BpalllaeTcsi uepe3 TpPeTHUW aprymeHT len. B uyacTHOCTH, eCid TpejIOJOXKUTh, UYTO
3HaueHWe Ha BepIIMHe CTeKa SB/SEeTCSd CTPOKOM, TO cieAyrolue GyHKLIUU assert Bcerja
[ eHCTBUT eJIbHbI:

size_t 1;
const char *s = lua_tolstring(L, -1, &l1); /* nwbas cTpoka Lua */
assert(s[1l] == '\0");

assert(strlen(s) <= 1);

Bbl MO>XeTe BbI3BaTh lua_tolstring C NULL B KaueCTBe TPEThero apryMeHTa, eC/lu BaM He Hy)KHa
3Ta AJIMHA. A ellle Jyuyllle BOCIO0J/Ib30BaTbCs MaKpOCOM lua_tostring, KOTOPbIM MPOCTO BbI3bIBAeT
lua_tolstring C TPeTbUM apryMeHTOM, PaBHbIM NULL.

Yto0Obl MPOWIIIOCTPUPOBATh MpPUMeHeHUe 3TUX (YHKIUNA JUCTUHT 25.2 COZep)KUT T0JIe3HYH0
BCIIOMOTarebHy0 (DyHKIIMIO, KOTOpas TeuaraeT BCe COJlepKUMoe CTeKa. JTa (PyHKIus o6xomut
BeCb CTEK OT OCHOBAHUs /10 BepIIWHBI, Mevarasi KaXZ bl 3/leMeHT B COOTBETCTBUU C €r0 THUIIOM.
CToKM meyaTrarOTCsi B KaBblUKax, [/ YuCesl MCIoJib3yeTcss dopMmar '%g'; /s APYruX 3HaueHuM
(byHKk1MH, TabMULIBI U T.I1.) MleUaTaeTcs TOJAbKO UX Tum. (PyHKIUS lua_typename TpeoOpasyeT Kof
TUIa B Ha3BaHUe THIIA.)

JIncTuHr 25.2. [leuaTth COmep>XUMOTo CTeKa

static void stackDump (lua_State *L) {
int i;
int top = lua_gettop(L); /* rnybuHa cTteka */
for (1 = 1; i <= top; i++) { /* noBTopseT ANA Kaxaoro ypoBHs */
int t = lua_type(L, 1);
switch (t) {



case LUA_TSTRING: { /* cTpokm */
printf("'%s'", lua_tostring(L, 1));

break;

}

case LUA_TBOOLEAN: { /* 6yneBbl 3Ha4deHus */
printf(lua_toboolean(L, i) ? "true" : "false");
break;

}

case LUA_TNUMBER: { /* uwucna */
printf("%g", lua_tonumber(L, 1));
break;

}

default: { /* pgpyrue 3HauveHusa */
printf("%s", lua_typename(L, t));
break;

}

printf(" "); /* nomewaeT pas3genntenb */

printf("\n"); /* KoHeu nucTtuHra */

}

JIpyrue cTekoBble onepanyuu

Kpome mipezibi1ymux (pyHKIUM, CAy>Kal[UX AJiT 0OMeHa JAaHHBIMU MexXay C U CTeKOM, JaHHBIN
API Take mpeJj0 CTaBJisIeT CJiefl yIoIlue onepaluu /s o0iieit paboThl CO CTEKOM:

int lua_gettop (lua_State *L);

void lua_settop (lua_State *L, int index);
void lua_pushvalue (lua_State *L, int index);
void lua_remove (lua_State *L, int index);
void lua_insert (lua_State *L, int index);
void lua_replace (lua_State *L, int index);
void lua_copy (lua_State *L, int fromidx, int toidx);

@DyHKUUS lua_gettop BO3BpAIllaeT YMC/IO 3/IEMEHTOB B CTeKe, KOTOPOe TakKXKe SIB/ISIeTCS UH/EeKCOM
BepxHero »sjieMeHTa. @PyHKUMSI lua_settop yCTaHaB/IMBaeT BepUIMHY (TO eCTb KOJMYECTBO
3/IEMEHTOB B CTeKe) Ha 3ajlaHHOe 3HaueHue. Eciu mpeabiayiias BepiivHa Oblia BbIllle HOBOH, TO
byHKIMs 0TOpackiBaeT C BepIIUHbBI 3THU JUIITHUE 3HaueHUsi. B MPOTUBHOM cjlyuae OHa 3aTajKWBaeT B
CTeK HeoOXofumoe KOnM4ecTBO nil A monayueHWss 3a7aHHOrO pasMepa. B yacTHocCTH,
lua_settop(L,0) ouuljaeT BeCb CTeK. B (pyHKIUU lua_settop Bbl TakKKe MOXXETe WCIOJ/b30BaThb
OTpHLIaTe/bHble UHJ eKChl. Vcrob3ys gaHHoe cpesctBo, API npegocraBnsieT ciefyroiuid Makpoc,
KOTOPbIU BbITAJIKUBAET U3 CTEKA n 3JIEMEHTOB:

#define lua_pop(L,n) lua_settop(L, -(n) - 1)

OyHKIMA lua_pushvalue 3aTaJKMBaeT B CTeK KOIHIO 3jieMeHTa C 3aJlaHHbIM WH/]IeKCOM;
lua_remove yAansieT 3JeMeHT C 33 aHHbIM WHJl1€KCOM, CJBUTasi BHU3 BCe 3/IeMeHThl MOBePX JlaHHOU
MO3WULIMK, UYTOOBI 3arlOJIHUTh pa3pbiB; lua_insert IIepeMelljaeT 3/IeMEHT C BEepIIMHBI CTeKa B
3a/laHHYIO TIO3WIIMIO, CBUTasl BBEPX BCe 37IeMEeHThI HaJ, AAHHOMW IMO3uljdel, uTOObl 0CBOOOAUTH
MeCTO; lua_replace BbITaJIKUBaeT 3HaueHUe C BepIIMHbI CTeKa U YCTaHaB/MBaeT ero Kak 3HaueHue
371leMeHTa C 3a/laHHbIM WH/J|eKCOM, HUUero mpu 3TOM He TepeMelilasi; HaKOHell, lua_copy KOMHPYyeT
3HaueHUWe OJHOTO HWHJeKCa B 3HaueHWe JPyroro, He HM3MeHsss MCXoqHOe 3HaueHwe. ObparuTte
BHUMaHUe, UTO CJie] yIolljye oTlepaliuu B/USIOT JIMIillb Ha MYyCTOM CTeK:



lua_settop(L, -1); /* ycTaHaBnuMBaeT TeKyllee 3Ha4YeHMe BeplnHbl cTeKa */
lua_insert(L, -1); /* nomewaeTt 3/71eMEHT Ha BepWMHY CcTeka */
lua_copy(L, X, x); /* KONMpyeT 3/1EMEHT Ha €ro CO6GCTBEHHYW no3uuuw */

[lporpamMmma B siMcTuHre 25.3 UCHOJb3yeT stackDump (OMpefeleHHYI B JIUCTUHre 25.2) AJid
W/UTIOCTpaliMy 3TUX OTepaluii HaJl CTEKOM.

JInctuHr 25.3. [Ipumep ornepanyui Haj, CTEKOM

#include <stdio.h>
#include "lua.h"
#include "lauxlib.h"

static void stackDump (lua_State *L) {

<KakK 8 aucmuHee 25.2>
}

int main (void) {
lua_State *L = lualL_newstate();

lua_pushboolean(L, 1);
lua_pushnumber (L, 10);
lua_pushnil(L);
lua_pushstring(L, "hello");

stackDump(L);

/* true 10 nil 'hello' */
lua_pushvalue(L, -4); stackDump(L);

/* true 10 nil 'hello' true */

lua_replace(L, 3); stackDump(L);

/* true 10 true 'hello' */
lua_settop(L, 6); stackDump(L);

/* true 10 true 'hello' nil nil */
lua_remove(L, -3); stackDump(L);

/* true 10 true nil nil */
lua_settop(L, -5); stackDump(L);

/* true */

lua_close(L);
return 0;

25.3. O6paboTKa omu60oK B C API

Bce cTpykTypbl B Lua SIB/IAIOTCS AUHAMUUYeCKHMMU: OHM PACTyT T0 Mepe He0OXOJHWMOCTU H
YMeHBIIIAIOTCSI B pa3Mepe, KOT/la 3TO OCYIIeCTBUMO. JTO O3HayaeT, uTo B Lua IOCTOSIHHO
MIPUCYTCTBYeT BO3MOXKHOCTb c0Oosi Tipu BbijeneHUHd TMaMsATH. C 3TUM MOJXKET CTOJIKHYThCS
MpaKTHUUeCKU Kakasi oriepaljvst. bojiee Toro, MHOTHe omeparjiyd MOTYT BbI3BaTh U Zipyrye OMIMNOKY;
HaripuMep, obpaiijeHue K 17100a/1bHOM repeMeHHOW MOJKeT TIPUBECTH K cpabaTbiBaHUIO MeTaMeTo/1a
__index, KOTOPBIY TIPH 3TOM MO>KeT BbIOpPOCUTh OImMOKY. HakoHell, oriepaljiu, KOTOPbIe BbIJ| eS0T
MaMsiTb, CO BpeMeHeM ITIPUBOJST K CpabaTbiBaHUIO COOpII[MKAa MycOpa, KOTOPbIA MOXXET BbI3BaTh
brHa/MM3aTOpbl, KOTOpble TakXe MOTYT BLIOpOCHUTH OIMOKW. Kopoue roBOps, IIOAAaBJsIOIEe
6onbMHCTBO (MyHKIUM B Lua API MOKeT TIpUBeCTH K OIIMOKaM.

BMecTo HCII0/Ib30BaHUsI KOZOB OMMOOK /i KaXka ol ornepanuu B cBoem API, Lua ucronb3syer
WCK/TIOUeHUs /g yBefomaeHus o6 omnbkax. B ornmune ot C++ umm Java, s3bik C He COZlep>KUT
MexaHU3M 00paboTku wuckmoueHuit. UTtobsl 000WTH [aHHOe oOTpaHWUYeHMe, Lua HCIIOJ/b3yeT



byHkiuio setjmp u3 C, KoTopasi II03BOJIA€T MOJYYUTh MeXaHH3M, IIOXOXKHH Ha 00paboTKy
UCK/TIoueHHH. [103TomMy 00bITMHCTBO GyHKIHMHA API MOXXeT BbIOPO CUTh OIMOKY (TO €CTh BHI3BATh
longjmp) BMECTO BO3BpaTa ylpaB/eHHMs.

Korga Mbl nuiieM 6u6/M0TeuHbIN Kof (To ecTh GyHKIMHM C, KOTOphbie OyAyT BbI3BaHbI U3 Lua),
WCII0/Ib30BaHHEe longjmp IMOYTH TaK >Ke yZ00HO, KaK M HCII0/b30BaHHE HACTOSIIIUX CpPeJCTB
00pabOTKU MCK/TIOUEeHUH, T10 CKOIbKY Lua oT/laB/MBaeT 00y0 BO3HUKAIOI[YIO OIMOKY. Korga MbI
MUIeM MpuKaagHol Kox (To ecTb Koja C, KOTOPBIM Bbi3bIBaeT Lua), TO MbI ZI0JDKHBI 00€CeurTh
crioco6 7115 TepexBara 1mo/0 0HbIX OIITHOOK.

O6paboTka oMO0K B MPUK/IAJHOM KO/je

Korza Baiiie mpusiokeHue BbisbiBaeT ¢yHKUuU u3 Lua API, oHO mosBep)keHO omnbkaM. Kak Mbl
TOJIbKO UTO 06cyxzaanu, Lua 0661uHO coobiaeT 06 3TUX omMbKax 1Mo cpeicCTBOM (PYHKLIUM longjmp.
OpHako, eciv HeT COOTBeTCTBYHOIIero BbI30Ba setjmp, TO UHTEPIIPETAaTOP He MOJXKET BBIIIOJIHUTh U
longjmp. B aTOM cnyuae no6ast ommbka B APl mpuBoAUT K TOMY, uTO Lua Bbi3bIBaeT maHUYeCKYHO
¢bynkuuto (panic function), u ecu ympaB/ieHHWe W3 3TOW (PYHKL[MU BO3BpallaeTcsi, TO MPOUCXOUT
BBIXO/, U3 NIpUI0KeHUsl. Bbl MoXKeTe 3a/1aTh CBOIO MaHWUeCKYH (PYHKLMIO PU MOMOLIU lua_atpanic,
HO Takasi yHKLMS Maji0 UTO MOJXKET CJe/aTh.

YroOnI npaBu/ibHO 0OpabarbiBaTh OLIMOKY B BallleM MPUK/IAHOM KO/, Bbl J1OJDKHBI BbI3bIBaTh
Ball KOJ uepe3 Lua, Tak Kak B 3TOM CJiyyae OH MOXXeT YCTAaHOBUTb MO XOASALINUNA KOHTEKCT [ Jisi
repexBara OlKUOOK (TO eCTh OH BBITIOJIHAT Balll KOZ, B KOHTEKCTe setjmp). TOUHO Tak ke, KaK MBI
MOJKeM 3aryckarb Koj, Lua B 3aliuil[eHHOM pe)XxuMe TPy MOMOLIM pcall, Mbl MOKEeM BBITIOJIHATH KO/
C nocpencrBom lua pcall. TouHee, Mbl 3anakoBbiBaeM Koj C B (YHKUWIO U BBbI3bIBAEM 3Ty
dbyskiuo uepes Lua, ucnonb3ys lua_pcall. (Mbl mogpo6HO 06cyauM, Kak Bbi3biBaTh GyHKIMU C U3
Lua B rnaBe 27.) C Takoi HacTpoiikoi Bai kKoj, C Oy eT BBITIO/THEH B 3all[UII[eHHOM pexxume. [1axke B
cjlydae OINMOKU BbIfe/ieHUs TlaMATH lua_pcall BO3BpalllaeT COOTBETCTBYIOIIWN KOJ OIIWOKH,
0 CTaBJIsisi UHTEPIIpeTaTop B paboueM €O CTOSIHUM.

O6paboTka onmMO0OK B 0MO/IMOTEUYHOM KOJie

Lua — 3T0 6e30nacHbiil S3bIK. TO 3HAUUT, UTO He 3aBUCUMO OT TOTO, UTO BBI NUIIUTe Ha Lua, u
HaCKO/IbKO HeINpaBW/IbHO Bbl 3TO TUIIIUTE, Bbl BCer/la MOXKeTe TOHATh TMOBeJieHre MporpaMMbl, He
BBIXOZiS 32 paMKu camoro Lua. bonee Toro, omubku Toxke 0OHapyKUBAIOTCS U OOBSCHSIOTCS B
pamkax Lua. Ins koHTpacta cpaBHuTe ¢ C, rae roBeJeHVMe MHOTUX HeNpaBUW/IbHO HAaINMWCAHHBIX
MporpaMM MOXKeT ObITh OOBSICHEHO /Uil B PaMKax HCIOJb3yeMoro obopygoBaHUsi (Hampumep,
MecTa o100k B C 3a/1aHbI KaK ajipeca KOMaH[ ).

Korzma Bel f06aBnsere gyHkiuio C K Lua, BbI HapyiiaeTe 3Ty 6e3omacHo cTh. Harpumep, Takas
byHKIYs, KaK poke, KOTOpasl 3alMChIBaeT MPOU3BOJIbHBIN OaliT MO MPOW3BOJLHOMY ajipecy TMaMsTH,
MOJKeT TIPUBECTHU KO BCEM BHJaM IMOBPEeX/eHUs JaHHbIX B TMaMATU. Bbl O/DKHBI CTPEMHUThCS K
TOMY, UTOOBI Ballld [|OTIOJTHUTE/IbHbie KOMIMOHEHThl Obiu 6e3omacHbl s Lua u obecrneuuBanu
XOpOoIIy0 06paboTKy OO OoK.

Kak Mmbl paHee o6cyxpaanu, mporpamMmmbl C [0J/DKHBI 33/laBaTh CBOI 00paboTKy omubok
nocpefcTBoM lua pcall. TemM He MeHee, KOT[ja Bbl nuilieTe OuOGaMoTeuHble GyHKIUU A7 Lua, um
00BbIYHO He TpeOyeTcsi 06pabarbiBaTh OMMOKH. OIMOKY, BRIOpOIIeHHbIe OMb/IMOTeuHOM hyHKITHEH,
OyayT noiimaHbl b0 Mpu roMoIu pcall B Lua, 160 npu noMmoiu lua_pcall B NMPUK/IaZHOM KOJie.
[TosTomy, korpa ¢yHkiusa B 6ubmoreke C ob6HapykuBaeT OlIMOKY, OHAa MOJKeT TPOCTO BBI3BaThb



lua_error (WIH, UTO elle Jyullle, — lual_error, KOTOpasi ()OpMaTupyeT cooObIneHre 00 OIIMOKe U
3aTeM BbI3bIBAeT lua_error). MYHKIUS lua_error OUMUII[A€T BCE, UTO HY)XHO OUHUCTUTb B Lua, u
MepenperiBaeT 00paTHO K 3all[UII[€HHOMY BBbI30BY, C KOTOPOTO HAYMHA/JOCh TO BBINIOJIHEHHUE,
repeziaBasi Ipy 3ToM coob1ieHre 06 ommbKe.

YnpaxueHus

Ynpaxnenue 25.1. CKOMNWIMpyMTe U 3allyCTUTE TPOCTOM aBTOHOMHBIM HWHTeprperarop Lua
(mcTtuHr 25.1).

Ynpaxnenue 25.2. [IpefnosioxuM, uTo cTek mycroil. Kakum OyneT ero cojep>kumoe TIOcCjie
CJ1e[l yIO11ie! 110 C/iefl0BaTe/IbHO CTU BBI30BOB?

lua_pushnumber (L, 3.5);
lua_pushstring(L, "hello");
lua_pushnil(L);
lua_pushvalue(L, -2);
lua_remove(L, 1);
lua_insert(L, -2);

Ynpaxuenue 25.3. Vcrionb3yuTe MpoCTOM aBTOHOMHBIM UHTepriperarop Lua (ymctuHr 25.1) u
byHKIMIO stackDump (MUCTHUHT 25.2), UTOOBI MPOBEPUTH Balll OTBET K IPeJI bl yIIIeEMY YIIPa)KHEeHUIO.



IJTABA 26

PEICIIII/IPEHI/IE BdllIero IMNpuiIoKeHHUuA

BakHoii o6sacThi0 TipuMeHeHUs Lua sB/IsgeTCA e€ro  MCIOJb30BaHME B KauecTBe
KOH(u2ypayuoHHoz2o si3bika. B 3ToM r/1aBe MBI TOKa)keM, KaK MOXXHO WCI0Jib30BaTb Lua s
KOH(bUTypHpOBaHUs MPOrpaMMbl, HauaB C MPOCTOTrO MpUMepa, U pa3BUBasi ero [ /s BLITIOJIHEHHUS BCe
OoJiee CTIOXKHBIX 3a/1au.

26.1. OcHOBBI

B kauecTBe Hallleil TepBOM 3ajauM [aBailiTe TIpeACTaBUM TIPOCTOW KOH(UrypalMOHHBIN
CLeHapui: y Baulled nporpamMMmbel C eCTb OKHO, WU Bbl XOTHUTE HMeThb BO3MOXXHOCTb 3a/laBarb
HauajbHBIM pa3Mep OkHa. fICHO, UTO /7151 TaKOW MPOCTOM 33/aud CylleCTBYIOT U 0OoJjiee MpocCThie
pelieHusi, ueM Lua, Hampumep, repeMeHHbIe OKPY>KeHUsi Win (pailsibl ¢ mapamu Umsi-3HaueHue. Ho
JlaXe WCMOJb3ysl MPOCTOM TeKCTOBBIM (hali, BaM Kak-TO HY)XHO ero pa3duparb; MO3TOMY BbI
pelllaeTe MCIOJb30BaTh KOHGUrypaluoHHb ¢ain Lua (TO ecTb MPOCTOM TEKCTOBBIN (hailn,
KOTOpbIK siBjsieTcsi mporpammoi Lua). B mpocreitiieli ¢opMe 5TOT TeKCTOBBIM (haili MOXKeT
COJiepyKaTb, HalpyuMep, Cjefyrole CTPOKU:

-- 3ajaeT pa3Mep OKHa

width = 200
height = 300

Temepb BbI A OJ/DKHBI MCMOJ/b30Barh Lua API, uTo6bl 3acTaBuTh Lua pa3o6parb 3TOT (aiin, u
3aTeM MOJIyUUTh 3HaueHUs T00anbHBIX TepeMeHHbIX width U height. @yHKIMS load W3 JIMCTUHTA
26.1 BeinoJsiHgeT 3Ty paboTy. OTa (GyHKUUS TIpe/ro/araeT, YTO Bbl y)Ke CO3fand cocrosinve Lua,
cnenys yBUZ,€HHOMY B TipeAblfyiiei riaBe. OHa BbI3biBaeT lual_loadfile [/ 3arpy3KH KyCKa U3
daiisa fname M 3aTeM BbI3bIBaeT lua_pcall A/ 3alMycka CKOMIIW/IMPOBAHHOTO KyckKa. B ciyudae
omub0K (HampuMmep, CUHTaKCUUeCKUX OIMO0K B BalieM KOHGUTypallMOHHOM (aiisie) 3Tu QyHKLIUU
3aTa/JKUBaKT coobieHue 06 omnbKe B CTeK M BO3BpAI[alOT HEHY/IEeBOUM KO, OLIMOKM; 3aTeM Hallla
TporpaMMa MCIoJib3yeT lua_tostring C UH€KCOM -1 /7151 mosTyueHust cOOoOI1jeHUs C BePIIUHbBI CTeKa.
(Ms1 onipegenuiv PyHKLUIO error B pa3gese 25.1.)

JIUCTUHT 26.1. [TonyueHue 0J/Ib30BaTeIbCKOU vH(opMaLuu U3
KOH(pUryparoHHoro (daiia

void load (lua_State *L, const char *fname, int *w, int *h) {
if (luaL_loadfile(L, fname) || lua_pcall(L, 0, 0, 0))
error(L, "cannot run config. file: %s'", lua_tostring(L, -1));
lua_getglobal(L, "width");
lua_getglobal(L, "height");
if (!lua_isnumber (L, -2))

error(L, "'width' should be a number\n");
if (!lua_isnumber (L, -1))
error(L, "'height' should be a number\n");

*w = lua_tointeger(L, -2);
*h = lua_tointeger(L, -1);




[locne BBITIOHEHUSI 3TOTO KycCKa TMpOTpPaMMe HY)KHO TMOJIyUUTb 3HaueHUsl T100anbHbIX
repeMeHHbIX. [1Ji1 5TOTO OHA ABa)KAbl BbI3bIBaeT lua_getglobal, YbUM €[ MHCTBEHHBIM MapaMeTpOM
(kpome Be3jecyllero lua_state) sIBJsgeTCS UMs nepeMeHHOW. KaXablii TakOW BBI30OB 3aTajlKUBAeT
COOTBeTCTBYyMOLIee I7100anbHOe 3HaUeHWe B CTeK, 03TOMY LIMpPUHA OKHa OyzeT 1Mo WHAeKcy -2, a
BbICOTa MO0 WHAeKcy -1 (Ha BepinuHe). ([Tocko/ibKy cTek paHee ObIT MYCT, Bbl TaKXXe MOXXeTe
VH/l1eKCUPOBaTb C OCHOBAHMUS CTE€Ka, TO €CThb WCIO0J/b30Barb 1 [Jis MEepBOro 3HaueHus U 2 JJis
BTOpOro. O HaKo, UHA EKCUPYS C BepLIWHbI, BallleMy KOAY He HY)KHO IpPOBEepATh, YTO CTeK MYCT.)
HNanee Hall TpUMep WCIOJb3yeT lua_isnumber, YTOOBI TPOBEPUTH KaXkKJoOe 3HAUeHUWEe Ha
COOTBETCTBUE UMC/y. 3aTeM OHa BbI3bIBaeT lua_tointeger MJisi TipeoOpa3oBaHusl TaKUX 3HaueHUN B
L{eJible YKCJIa, Ha3Hauasi X Ha CBOU COOTBETCTBEHHbIE TT03ULUH.

Crowuno i ucnosb3oBarsk Lua asis 3Tou 3agaun? Kak s ckasasn paHee, /111 TaKOM IIPO CTOU 3aa4uu
MIPOCTOM (paitsl, B KOTOPOM TOJIBKO [iBa YMCJIa, BEPOSTHO MCIO/b30BaTh npolye, yeMm ¢arn Lua. Ho
Jake B 3TOM ciayudae npuMeHeHuWe Lua [Jaer HekoTopble mnpeumylecTtBa. Bo-nepsbix, Lua
obpabarbiBaeT 3a BaC BCe CUHTAaKCMUeCKUe /leTalu; Balll KOHPUTypal[MOHHbIN ¢alil MOXKeT [axe
cofep)karb KOMMeHTapuu! Bo-BTOpBIX, Y MO/b30Baress MOSBJAeTCS BO3MOKHOCTb BBINIOJIHUTH C
ero TOMOIIbIO CJA0XKHOe KOH(pUrypupoBaHue. Hampumep, 3TOT CKPUINT MOXKET 3alpoCUTh Y
T0/1hb30Bare/is KakKyr-To MH(OPMALMIO0 WK B3Th 3HaUeHUe U3 lepeMeHHOM OKPY»KeHus /1Jisi BbiIbopa
MO/, X0 SILLero pasmepa:

- - KOHOUIrypauuoHHbIA dain

if getenv("DISPLAY") == ":0.0" then
width = 300; height = 300

else
width = 200; height = 200

end

Take B TaKUX MPOCTHIX KOHGUTYpPALMOHHBIX CI[€HAPUAX TPYAHO IpeABUJETb, UYTO MOXKET
MOHAJ00UThLCA TMOJ/Ib30BaTeIsIM; HO II0Ka CKPUIIT OMpeje/seT 3TH JBe IepeMeHHble, Ballla
nporpamMa Ha C 6yget paborarb 63 u3MeHeHHiA.

OKOHuUaTe/bHBIM [1OBOJJOM B T0J/Ib3y NMpHMeHeHHs Lua OyjeT TO, UTO Telephb C ero MOMOIIbIO
MOJKHO JIETKO J100aB/IATh HOBble KOH(HUT'ypal[OHHBIE CPe/iCTBA K Balllel ITporpaMMe; 3Ta JIerKO CTh
dbopMHUpYyeT 0/ X0, KOTOPbIN MPUBOAMT K 60/1e€ THOKUM MPOrpaMMaM.

26.2. PaboTa ¢ TabmmiiamMu

M aBaiiTe rpucrocobuM 3TOT TIO/I X0/ : Terepb Mbl TaK)Ke XOTUM KO(PUTypUPOBaTh LiBeT GoHa 1115t
TOTO OKHa. /lomycTUM, OKOHUaTe/ibHas criedrKalus [[BeTa COCTaB/ieHa U3 TpexX uuces, Kaxjoe U3
KOTOPLIX ABJ/IAE€TCA LIBETOBBIM KOMIIOHEHTOM RGB. O6byH0 B C 3TU uuc/iIa SBISIOTCSA OejibiIMHu U
JeXkaT B HeKOTOpoM Juaria3oHe, Harpumep [0, 255]. B Lua, mockonbKy BcCe UucC/ia SIBASIOTCS
Bellle CTBeHHBIMHU, Mbl MO>KEM MCII0/Ib30BaTh 00Jiee ecTeCTBeHHbIN Juara3oH [0, 1].

HauBHBIM moaxoaom ObLIO OBI IIOIIPOCHUTL I10J/Ib30BaTe€J/IA 3d/[dBdTb Ka}K,Z[bIﬁ KOMITIOHEHT B
OT/le/IbHOY T7100a/TbHOM ITepeMeHHOM:

- - KOHOUIrypauuoHHbIA dainn

width = 200

height = 300
background_red = 0.

background_green
background_blue = 0

0

3
0.10

Y Takoro mopxoja /Ba HeAOCTarkKa: OH CAMIIKOM IPOMO3AKUM (HacTOSIIIMM IMporpaMMaM MOTYT



HOH&,Z[O6I/IT]3CH AeCATKHU LIBEeTOB [JId q)OHa OKHd, OCHOBHOI'O T€KCTd OKHa, d)OHa MEHIO M T. H.) N HeT
criocoba 3dpdHee OIlpee/IMTb PACIIPpOCTpPpAdHEHHLBIE LIBETA, YTOOBI M0JIb30BATe/Ib MOT ITOTOM IpoOCTO
Hamucarb background=WHITE. Bo wusbekaHue 3THX HEeJOCTdTKOB, AJid IIpeACTdB/IEHHS LBe€Td MbI
BO CITOJIb3yeEMCA T&6J'II/IL[€I‘/JIZ

background = {r=0.30, g=0.10, b=0}

[lpumeHeHuve Tabsul TpuJaeT BalieMy CKpUMNTy 0ojiee TOHSTHYIO CTPYKTYpYy; Terepb
MOJIb30BaTe/t0 (WX TIPUIOXKEHHIO) CTaHeT JIerko TMpejorpejensTh LBeTa [/ [aJbHeuIero
WCI0/Ib30BaHUs B KOHGUTypaLlMOHHOM (arie:

BLUE = {r=0, g=0, b=1.0}

<onpedeseHus Opy2ux ygemos>
background = BLUE

[ st nonyyeHust 3TUX 3HaueHU B C MbI MOXKeM T10 CTYIIUTD CJiefl yIOIITUM 00pa3om:

lua_getglobal(L, "background");
if (!lua_istable(L, -1))
error(L, "'background' is not a table");

red = getcolorfield(L, "r");
green = getcolorfield(L, "g");
blue = getcolorfield(L, "b");

CHauasia MbI T0OJIydyaeM 3HaueHHe T7100ambHON MepeMeHHOM background U ybexgaeMcss B TOM, UTO
3T0 Tabsulla, a 3aTeM UCT0Jb3yeM getcolorfield /Jisi TOTyYeHHUs KaXK/[OTO KOMIIOHEHTa I[BeTa.

KoneuHo, pyHKIUs getcolorfield — 3T0 He uacTh API; Mbl [10/DKHBI ee ornipe enuTb. Mbl BHOBb
CTaJKUBaeMcsi C 1pobemMoit mosMMopdu3Ma: MOXKeT ObITh MOTeHIUATbHO MHOTO Bepcuil QyHKIIMIMA
getcolorfield, OT/IMYAIOIIMXCS TUTIOM KJlOUa, TUTIOM 3HaueHus, o6paboTkoi omubok u T.4. Lua
API npepnaraet Bcero ofHy (yHKUMIO — lua_gettable, KoTOpasi paboTaet js Bcex TumnoB. OHa
OeperT mo3uLMi0 TabJ/MIBI B CTeKe, BbITAJlKMWBaeT KJIOU U3 CTeKa U 3aTa/IKUBaeT B CTeK
COOTBETCTBYHOLIlee 3HaueHWe. Haia 3akpbiTasg getcolorfield, ompejesieHHas B JIMCTHUHre 26.2,
CUMTaeT, UTO Tab/mMIja HAXOUTCS Ha BepIlIMHe CTeKa, I03TOMY 10 CJ/le 3aTajKMBaHUs KIHda B CTeK
nmocpeCcTBOM lua_pushstring Tabsuija OymeT HaxoAUThCA 1O UHAeKCy -2. [lepen; Bo3Bparom
ynpaB/eHust PyHKIHUS getcolorfield BbITAJIKUBAET U3 CTeKa MOJIydeHHOe 3HaueHue, 0 CTaB/Isisl CTEK B
TOM >Ke COCTOSIHUU, B KOTOPOM OH ObLJI TIepei STUM BBI30BOM.

JIncruHr 26.2. OtanenbHad peanusanusa getcolorfield

#define MAX_COLOR 255

/* pgonycTuM, 4TO Tabnuua HaxoguTCs Ha BeplmHe cTeka */
int getcolorfield (lua_State *L, const char *key) {
int result;
lua_pushstring(L, key); /* BbiTankuBaeT key */
lua_gettable(L, -2); /* nonydaeT background[key] */
if (!lua_isnumber(L, -1))
error(L, "invalid component in background color");
result = (int)(lua_tonumber(L, -1) * MAX_COLOR);
lua_pop(L, 1); /* ypanaeT uucno */
return result;

ITo CKOJIBKY HHIO eKCUPDOBdAHHE Ta6J'II/II_U;>I Ipu rnmomMoIigu CTPOKOBOTO K/IKO4ad O4ueHb



pacripoctpaHeHo, Lua 5.1 BBes criequa/M3vipOBaHHYI0 BepPCUI0 lua_gettable AJig 3TOr0 Cjyvas:
lua_getfield. icmo/b3ys 3Ty GyHKIMIO, Mbl MOKEM MEPeNucarhb e yIoljue ABe CTPOKHU:

lua_pushstring(L, key);
lua_gettable(L, -2); /* nonydaeT background[key] */

KadkK

lua_getfield(L, -1, key);

(ITo cko/IbKY MBI He 3aTaJIKUBaeM CTPOKY B CTeK, UH/IeKC TaO/MI[bI TT0-TIPe)KHEMY paBeH -1 B MOMEHT
BbI30Ba lua_getfield.)

Mebl paclivpyuM Halll IpUMeEp ellje HEMHOTO Y BBeJeM Ha3BaHUS IL[BETOB /[Jis1 IMOJIb30BareJis.
[Tonb30Barenb IO-TIPE)KHEMY CMOYKET MCII0JIb30BaTh TaOMMILI I[BETOB, HO OH TakKXe CMOJKeT
WCII0/Ib30BaTh ITIpe/ioTipe/ie/ieHHble Ha3BaHUs I[BETOB i/id HauboJsiee pacIipoCTpaHeHHBIX I[BETOB.
171 peanu3ariuy JjaHHOM BO3MOYKHO CTH HaM MOHaJ00UTcs Tabuila IiBeTOB B Haillek nporpamme C:

struct ColorTable {
char *name;
unsigned char red, green, blue;
} colortable[] = {
{"WHITE", MAX_COLOR, MAX_COLOR, MAX_COLOR},
{"RED", MAX_COLOR, 0, 0},
{"GREEN", ©, MAX_COLOR, 0},
{"BLUE", 0, 0, MAX_COLOR},

<Odpyaue ysema>
{NULL, ©, 0, O} /* rpaHunyHasa meTKa */
3

Hamia peanmmsaniusi  co3mact riobOanbHble  TlepeMeHHble C  Ha3BaHUSMM  1IBETOB U
TIPOVHULIMATIM3UPYET 3TU TepeMeHHble TIPU MOMOIIY I[BETOBBLIX TaO/wmI|. Pe3ynbTaT Takol ke, Kak
ecsu ObI MoJIb30BaTeb A00aBuI Cjief yIoliie CTPOKU B CBOUW CKPUIIT:

WHITE = {r=1.0, g=1.0, b=1.0}
RED {r=1.0, g=0, b=0}
<0dpyaue ysema>

[ nsi 3aaHus mojieit TabULbl MBI OTIpe/eIMM BCTIOMOTaTelbHY0 (PYHKIUIO setcolorfield; OHa
3aTajKMBaeT B CTEK WH/ eKC Y 3HaueHue T0Jisl, a 3aTeM BbI3bIBaeT lua_settable:

/* npepgnonaraeT, 4TO TabAuua HaxoguTCSA Ha BeplMHe cTeka */

void setcolorfield (lua_State *L, const char *index, int value) {
lua_pushstring(L, index); /* key */

lua_pushnumber (L, (double)value / MAX_COLOR); /* value */
lua_settable(L, -3);

}

[MogobHo apyrum ¢dyHKumMsM API lua settable paboTaeT /i MHOXXeCTBa pa3IMUHBIX THIIOB,
Mo3TOMYy OHa OepeT Bce cBOou omnepaHbl u3 cTeka. OHa OepeT WHAEKC Tab/iUlbl B KauecCTBe
apryMeHTa U BbITaJlKWBaeT KU U 3HaueHue. PyHKIUS setcolorfield MpefIioJiaraet, uTo Mepes,
BbI30BOM Tab/iMila HaXOAUTCS Ha BepilidHe cTeka (MHAeKC -1); Mocje 3araJlKUBaHUS WHJEKCa U
3HaueHUs B CTeK Tabnuiia Oy eT HaxOAUThCS 110 UH/TeKCy -3.

Lua 5.1 Takxe BBes CleLa/JM3UPOBaHHYI0 BEPCUIO lua_settable [Jis CTPOKOBBIX K/HOUEeW TOJ
Ha3BaHuWeM lua_setfield. Mcrmosb3yss 3Ty HOBYK (YHKLMIO, Mbl MOXKeM Tlepenucarb Haile
TIpe/i bl yiliee oTipe/iefieHue setcolorfield cefyromum obpa3om:



void setcolorfield (lua_State *L, const char *index, int value) {
lua_pushnumber (L, (double)value / MAX_COLOR);
lua_setfield(L, -2, index);

}

Cnenyroijast GpyHKIuUs, setcolor, onpefenseT oAuH 1jBeT. OHa co3gaeT Tab/uUIly, yCTaHaB/IUBaeT
COOTBETCTBYHOII[HeE T10JIs1 ¥ PHUCBauBaeT 3Ty Tab/MIy COOTBETCTBYIOIIel ri1obanbHOM epeMeHHOM:

void setcolor (lua_State *L, struct ColorTable *ct) {

lua_newtable(L); /* cospaeT Tabnuuy */
setcolorfield(L, "r", ct->red); /* table.r = ct->r */
setcolorfield(L, "g", ct->green); /* table.g = ct->g */
setcolorfield(L, "b", ct->blue); /* table.b = ct->b */
lua_setglobal(L, ct->name); /* 'name' = table */

}

(DYHK]_[I/IH lua_newtable Cco3g4deT IMyCTyro Ta6J'II/I]_[y M 3aTa/IKMBaeT ee B CTeK; BBI30OBEI setcolorfield
3ddl0T I10JId 3TOU Ta6J'II/II_ILI; HaKOHelL], lua_setglobal BBITAJKHWBAET Ta6111/1uy N3 CTeka Hn
yCTaHAB/MBAeT ee KaK 3HaueHue ri100ambHOM epeMeHHOM C 3a/[aHHbIM UMEeHEM.

I/ICHOJ'I]:-BYH BbIIII€YKd3dHHbIE (bYHKI_[I/II/I, CJ'Ie,Z[y}OIHI/Iﬁ OUKJ/I perucrtpupyer BCe LBETa OJid
KOH(UI'ypaLlMOHHOT O CKPUIITa:

int i = 0Q;

while (colortable[i].name != NULL)

setcolor(L, &colortable[i++]);

HOMHI/ITE, UTO IIPpUJIOJKEHHE [ O/DKHO BBITIOJIHUTDL 3TOT LIMKJI 40 3dIlyCKd CKPHUIITd.

JIucTuHr 26.3. [IBeTa Kak CTPOKM WU TaONUI[bI

lua_getglobal(L, "background");

if (lua_isstring(L, -1)) { /* 3HadyeHue ABNAETCA CTpPOKON? */
const char *name = lua_tostring(L, -1); /* nony4aeT cTpoKy */
int i; /* wwet B Tabnuue useToB */
for (i = 0; colortable[i].name != NULL; i++) {

if (strcmp(colorname, colortable[i].name) == 0)
break;
if (colortable[i].name == NULL) /* cTpoKa He HangeHa? */

error(L, "invalid color name (%s)", colorname);
else { /* ucnonb3yet colortable[i] */

red = colortable[i].red;

green = colortable[i].green;

blue = colortable[i].blue;

}
} else if (lua_istable(L, -1)) {
red = getcolorfield(L, "r");
green = getcolorfield(L, "g");
blue = getcolorfield(L, "b");
} else
error(L, "invalid value for 'background'");

JluctuHr 26.3 mokasbiBaeT Jpyrod BapuaHT peaju3allud HMEHOBaHHBLIX I1[BeTOB. BmecTo
r7100anbHBIX TepeMeHHbIX M0J/Ib30BaTe/lb MOXKeT 0003HauaTh MMeHa I[BEeTOB MPU MOMOIIU CTPOK,
3aIMCbiBasi HACTPOWKU B BHZle background="BLUE". TakuM o0Opa3om, background MOKeT OBITH Kak
Tabsuield, Tak U cTpokoi. Ilpu mogo6HOM MO Xo/e TIPUIOKEHUI0 He HY)KHO UTO-Iu00 [1enarhb
repeZi 3alyCKOM I10J/Ib30BaTe/JbCKOTO CKpunTa. BmecTo 3TOro [/s MoJiydeHUs] LiBeTa HYXKHO
BBITIOJTHUTH HEMHOTO Gosbilie paboThl. Korja CKpUIT mnoJiyuyaeT 3HaueHUe TlepeMeHHOM background,



OH J10/DKeH MPOBEPUTD, SIBJISIETCS JTM THI 3TOTO 3HaueHHs] CTPOKOM, a 3aTeM OTBHICKAaTh 3Ty CTPOKY B
TabsmIle [IBETOB.

Kakoit BapuaHT syuiie? B mporpamMmax C HCTOJ/b30BaHWE CTPOK AJisi 0003HauUeHUs OTIUN He
SIBJISIET CS1 XOPOIIiel TTPaKTUKOM, T10 CKOJTbKY KOMITU/IATOP He MOKeT 00HapyXHTh oreuarku. O HaKo,
B Lua coobmenve o0 ommbOKe B Ha3BaHWM LIBeTa BEPOSITHO AOMAET [0 TOTO, KTO MMIIET 3TY
KOHOUTYPAIIMOHHYI0 ~ «IIPOTPaMMy». Pa3nuurie MeXJy TPOrpaMMHCTOM U  TI0JIb30BaresieM
HECKOJIbKO Pa3MBITO; pasHMIlA MeXAy OIMMOKOW BO BpeMsl KOMITW/ISIIMM W OIIMOKOW BO BpeMs
BBITIO/THEHUSI HE CTOJIb BeJIMKa.

Co cTpokamu 3HaueHUe background MOTJIO ObI OBITH CTPOKOM C OIeuYaTkol; B 3TOM C/Iydae
TIPUIOKeHHe MOXKeT J00aBUTh 3Ty MHPOpMaLUi0 K coobineruto 06 omrbke. [TpunoxxeHre MoXeT
TaK)Ke CpaBHUBaTh CTPOKH HE3aBHCHUMO OT perucrpa OyKB, Tak UTO I10J1b30BaTe/b MOXKET HaIhCaTh
"white", "WHITE" umm gaxe "white". Bosiee TOro, eciau 1oJib30BaTe/bCKUI CKPUNT HeOOMBIIION, a
I[BETOB MHOT'0, TO OBIJI0 OBl CTPaHHO PErvCTPUPOBATh COTHH IBETOB (M CO37aBaTh COTHU TabJUI] U
r7100a/IbHBIX TIepEMEHHBIX), UTOOBI M0JIb30BaTe/b BhIOpa UMb HEKOTOpbie U3 HUX. Co CTpoKamMu
BbI U30€XKUTe J1aHHBIX W3] eprKeK.

26.3. BoizoBbl pyHknui Lua

CunbHOM cTopoHOM Lua siB/isieTcsi TO, YTO KOH(MUrypalMOHHBIM (alil MOXKeT Ompe[esiTh
byHKUMM A/ BbI30Ba NpUioXeHueM. Hampumep, Bbl MO’KeTe HanucaTh MPUIOKEHUe [Jisi
1o cTpoeHusi rpaduka GyHKIUU U UCT0Jb30BaTh Lua, yTo6bI 3a7aTh 3Ty QYHKLUIO.

[Tlpotokon API pns Bbi3oBa (GyHKLMH NOPOCT: BO-TEPBbIX, Bbl 3aTajJKuBaeTe (DYHKIUIO AJis
BbI30BA; BO-BTOPBIX, Bbl 3aTa/JKMBaeTe apryMeHThl [JIsl BbI30Ba; 3aTeM Bbl UCIIOJIb3yeTe lua_pcall
JJ151 1eACTBUTE/IbHOT O BbI30Ba (PYHKLIWU; Y, HAKOHELI, BbI IOJTyuaeTe pe3y/bTaThbl U3 CTeKa.

B KauecTBe mpumepa [JOIMYCTUM, UTO y Hallero KoH(GUrypauuoHHOTO ¢aiia ecTb (yHKLUS
BpPO/J e 3TOM:

function f (X, vy)

return (xA2 * math.sin(y)) /7 (1 - Xx)
end

Be1 xoTuTe Ha C BBIUUCAUTE z=F(x,y) [Js1 3a7,aHHBIX x U y. [Ipy yC/10BUM, UTO BBI YK€ OTKPbLIU
6ubmoteky Lua ¥ BBIMOJHWIM KOHGUrypalMOHHBIM daiin, QyHkus f B jaucTtuHre 26.4
VHKAarCy/JMpyeT 3TOT BbI3OB.

JIncruHr 26.4. Bei3oB @yHkium Lua u3 C

/* Bbi3biBaeT QyHKuUuw 'f', onpepeneHHyw B Lua */
double f (lua_State *L, double x, double y) {
int isnum;
double z;

/* 3aTankumBaeT OYHKUUM U aprymMeHTbl */

lua_getglobal(L, "f"); /* ¢yHKuus ans Bbi3oBa */
lua_pushnumber (L, x); /* 3aTankumBaeT 1-blil aprymeHTt */
lua_pushnumber (L, y); /* 3aTankuBaeT 2-0i aprymeHTt */

/* npou3BoAuUT BbI3OB (2 aprymeHTa, 1 pesynbTaTt) */
if (lua_pcall(L, 2, 1, 0) !'= LUA_OK)

error(L, "error running function 'f': %s",
lua_tostring(L, -1));

/* Bo3BpawaeT pesynbTaTt */



z = lua_tonumberx(L, -1, &isnum);
if (!isnum)

error(L, "function 'f' must return a number");
lua_pop(L, 1); /* BbTankuBaeT BO3BpalleHHOe 3HayeHue */
return z;

BTopoii ¥ TpeThH aprymMeHThl lua_pcall — 3TO UMC/IO apryMEHTOB, KOTOPbIE BbI Tepe/jaeTe, 1
YHC/I0 Pe3y/lbTaTOB, KOTOPble Bbl XOTUTE IIOJYUUTb, COOTBETCTBEHHO. YUeTBEPTBIM apryMeHT
npe/cTaB/isieT co00# yHKIMIO /17151 00paboTKU 0mMMOOK; CKOPO MBI 3T0 00cyaum. Kak u B cityuae ¢
NpUCcBavBaHUsIMA B Lua, BBI30OB lua_pcall MNPHUBOJUT [ EeMCTBUTEIbHOE UHCIO BO3BpPAI[eHHBIX
3HAUEeHMH K 3aJ]aHHOMY BaMH UHCJIY, TIPY HE0OX0 MO CTH 3aTajKuBas 3HaueHus nil uim oTopackiBas
nuirHue. Tlepes 3aTaKMBaHUEM Pe3y/IbTaToOB lua_pcall yaassieT U3 cTeKa QYHKI[HIO U ee apryMeHTHI.
Korma ¢yHKIUS BO3BpalllaeT HECKOJbKO 3HAUEHWM, IepBOe 3HAueHUe 3aTajKWBAaeTCs I1epPBBIM;
HalpyUMep, eC/Id BO3BPAIl[alOTCs TPY 3HaueHwWs, TO TepBoe OymeT 10 WHAEKCY -3, a Mo cjefHee TI0
WH/J eKcy -1.

B c/iyuae BO3HMKHOBEHHsI OIIMOKK BO BpeMsl CBOErO BBIMOJIHEHUS lua pcall BO3BpaIjaeT KoOj
omuOKH; KpPOMe TOTO0, OHa 3aTa/JKhUBaeT cooOieHuWe 00 oImMOKe B CTeK (HO IO-TIPeKHEMY
BBITA/JIKUBAaeT (YHKI[UIO W ee aprymeHTbl). OqHaKo, mepe] 3aTajJKWBaHWeM COOOIeHus lua pcall
BbI3bIBaeT (YHKIUIO 00paboTkKK cooOiijeHusi, ecnu oHa Oblia 3ajaHa. [dns 3agaHus (QYHKIUU
00pabOTKM COO0OII[eHUs] HCIO/b3yUTe TOC/AeJHUM aprymMeHT lua pcall. Hoib o03Hauaer, 4ToO
byHKIIMM 00pabOTKM HeT, T.e. OKOHUare/jbHOe coobmieHue 06 ominbKe sBASeTCS TPH 3TOM
HUCXOAHbIM. B MPOTHUBHOM C/lyyae 3TOT apryMeHT J0/DKeH OBITb WHJ€KCOM B CTEKe, TI0 KOTOPOMY
pasMelrieHa (GyHKIMA 00pabOTKM cooOijeHus. B Takux ciydyasx o06paboTuuk [JOJ/DKeH OBITh
TIOMEII[eH B CTEK /10 BbI3bIBaeMOM (DYHKIIMHU U ee apryMEHTOB.

1711 HOpMa/IbHBIX OIIMOOK lua_pcall BO3BpalljaeT KOJ, OIIMOKM LUA_ERRRUN. /IBa 0COOBIX BHZA
OIMOOK 3aC/Ty>KMBAIOT OT/[ebHBIX KOJ OB, IOCKOJbKY OHH HUKOIZA He 3alyCcKalT 00paboTuuk
cooO1reHui. [1epBbIii BUJ, — 3TO OIIMOKU BblJeeHUs MaMAaTH. 11 mog00HbIX OomKUO0K lua pcall
BCerjza BO3BpalllaeT LUA ERRMEM. BTOpoW BHJ — 3TO OIIMOKM TMpPH BBINOJHEHWH CAMOTO
oO6paboTurka cooOlijeHni. B 3TOM c/lyyae HET HMKAKOrO CMbIC/IAa 3aHOBO BbI3bIBaTh 00paboOTUMK
COOO0IIeHUH, TTI03TOMY lua_pcall HEMe/JIEHHO BO3BpalllaeT yIpaBJeHHe C KOJJ0M LUA ERRERR. Lua 5.2
BB/l e/IsleT TPeTHH BUJ, OIIMOOK: KoTa (prHanmM3aTop BeiOpackiBaeT OIIMOKY, lua_pcall BO3BpailjaeTr
KO/l LUA_ERRGCMM (omInbOKa B MeTameTo/ e cOOpI[UKa Mycopa). OTOT KoJ 0003HauaeT, YTo omurbKa He
CBs13aHa HETIO CPe/ICTBEHHO C CAMHUM BBI30BOM.

26.4. O0001IeHHBIN BHI30B (PYHKIMH

B kauecTBe 0o0Jiee CI0’KHOTO TMpHMepa Mbl MOCTPOUM 00epTKy A/ Bbi3oBa ¢yHKiui Lua,
UCTIONb3ysi cpeAcTBa vararg B C. Hama obGeprouHast (yHKIUs, [JaBaiiTe Ha30BeM ee call va,
TIpUHHUMaeT UMS (QYHKIMH, KOTOPYIO HY>KHO BbI3BaTh, CTPOKY, OMMCHIBAIOIIYI0 TUMbI apIyMEHTOB U
pe3y/ibTaToB, 3aTeM CIKWCOK apryMeHTOB M, HAaKOHel], CIMCOK yKa3aTejeld Ha MepeMeHHble Jis
XpaHeHUs pe3y/ibTaToB; OoHAa OepeT Ha cebsi Bce ToHKocTu APIL Tlpu momoinu 310 GyHKUUU MbI
MO>KeM JIerKO TepernucaThb Halll TIpe/ibiJ YU TIpuMep cJiefl yIoIiuM 00pa3om:

call_va(L, "f", "dd>d", x, y, &z);

Crpoka "dd>d" o3HauaeT «JBa aprymeHta Tuna double u omuH pe3ynbTar Tumna double». JToT
J1e CKPUTITOP MOJKeT HCII0/Ib30BaTh OYKBHI 'd' /it TUMa double, 'i' A/1s 1jenbIX urcen U 's' J/1s1 CTPOK;

T !

>  oTae/derT JaprymeHTbl OT Ppe3y/lbTdTOB. Ecmu (bYHKL[I/IH HHU4Yero He BO3BpdldeT, TO >



HeoOs13aTese .

JIucTvHr 26.5 TMOKa3bIBaeT peanu3aluio QyHKIUU call va. HecMoTps Ha ee oOuuii BUJ, OHa
UJIeT TeM ’Ke MyTeM, UTO W Halll ITIepBhIi MIPUMeP: 3aTaJKUBaeT (YHKI[HIO, 3aTaJKMBAeT apryMeHThI
(uctuHT 26.6), TPOU3BOAUT BHI30B M MOJIydaeT pe3y/abTarhl (MMCTUHT 26.7). BosbIas yacTb Koja He
HY>K/[aeTCsl B IIOSICHEHUH, HO €CTh HEKOTOPbIe TOHKO CTU. Bo-TIepBbIX, el He HY)KHO MPOBEPATh, UTO
func IBJIsIeTCsI GYHKI[MeH; eC/Id 3TO He Tak, TO lua _pcall BbI30BET OINMOKY. BO-BTOPBIX, 10 CKOJIbKY
OHa 3aTaJIKUBaeT MTPOM3BOJIbHOE UHC/I0 apryMEHTOB, OHA /10J/DKHA MPOBEpsITh Ha/lMune CBOOOHOTO
MecTa Ha CTeke. B-TpeTbHUX, 1MOCKOMBKY (YHKI[US MOXXET BEPHYTh CTPOKH, TO call va HE MOXXET
BBITOJIKHYTh Pe3y/bTaThkl U3 CTeKa. DTO [JOJDKHA Jle/laTh BbI3bIBarolast (GYHKIIMS II0C/Ie TOr0, Kak
OHa MPeKpPaTUT MCIOJ/b30BaTh MOyyaeMble BPEMsSI OT BPEMEHU CTPOKOBbBIE pe3y/bTaThl (UM IO CJie
KOTIMPOBAHMS UX B COOTBETCTBEHHBIE Oydephr).

JIncTuHr 26.5. O600111eHHbBINM BbI30B (QYHKLIMHU

#include <stdarg.h>

void call va (lua_State *L, const char *func, const char *sig, ...) {
va_list vl;
int narg, nres; /* 4ncno aprymMeHToB W pe3ynbTtatoB */

va_start(vl, sig);
lua_getglobal(L, func); /* 3atankuBaeT QyHKUMIO */

<apeymeHmbl 015 3amankugaHus (nucmuHe 26.6)>
nres = strlen(sig); /* uncno oxmgaemblx pe3ynbTaToB */

if (lua_pcall(L, narg, nres, 0) !'= 0) /* do the call */
error(L, "error calling '%s': %s", func, lua_tostring(L, -1));

<8038paujeHHble pe3yibmambl (AucmuHe 26.7)>

va_end(vl);

JIucTuHr 26.6. BeiTankrBaHue apryMeHTOB /iJisi 060011leHHOTO BbI30Ba (PyHKILIMU

for (narg = 0; *sig; narg++) { /* noBTopseT ANA Kaxaoro aprymeHta */

/* npoBepsieT MPOCTpPaHCTBO cTeKka */
luaL_checkstack(L, 1, "too many arguments");

switch (*sig++) {

case 'd': /* aprymeHT Tuna double */
lua_pushnumber (L, va_arg(vl, double));
break;

case 'i': /* aprymeHT Tuna int */
lua_pushinteger (L, va_arg(vl, int));
break;

case 's': /* aprymeHT Tuna string */
lua_pushstring(L, va_arg(vl, char *));
break;

case '>': /* KoHel aprymeHTtoB */
goto endargs;



default:
error(L, "invalid option (%c)", *(sig - 1));

}

endargs:

JIuctuHr 26.7. [TonyueHue pe3ynbTaToB JJisi 000011[eHHOTO BbI30Ba (PYHKITUU

nres = -nres; /* CTeKOBHIi MHAEKC MNepBOro pesynbTtata */
while (*sig) { /* noBToOpseT Ana Kaxaoro pesynbTtaTta */
switch (*sig++) {

case 'd': { /* pesynbTat Tuna double */
int isnum;
double n = lua_tonumberx(L, nres, &isnum);
if (!isnum)
error(L, "wrong result type");
*va_arg(vl, double *) = n;
break;

}

case 'i': { /* pesynbTaTt Tuna int */
int isnum;
int n = lua_tointegerx(L, nres, &isnum);
if (!isnum)
error(L, "wrong result type");
*va_arg(vl, int *) = n;
break;

}

case 's': { /* pesynbTat Tuna string */
const char *s = lua_tostring(L, nres);
if (s == NULL)
error(L, "wrong result type");
*va_arg(vl, const char **) = s;
break;

}

default:
error(L, "invalid option (%c)", *(sig - 1));

}

nres++;

}

YnpaxueHus

YnpaxsHenue 26.1. Hanuiuute niporpammy C, koTopas uuTaerT (aia Lua, copepxkaujuii
oripe/iejieHUe TOJHO CThI0 YHMC/I0BOUW (PYHKLMYU f, U CTPOUT rpaduk 3Tou ¢yHKIuU. (BaM He HY)KHO
JlefaTh UTO-HUOY/Ib 3TaKoe; MporpaMMa MO>KeT CTPOUTh rpaduK, BIBO/ S Pe3y/IbTaThl TPH MTOMOIIH
actepukcoB ASCII ('*'"), Kak MbI A enanu B pasjee 8.1.)

Ynpakaenue 26.2. V3meHute (GyHKUMIO call va (MUCTUHT 26.5) A 06paboTku OyneBbIX
3Ha4YeHUU.

Ynpakwenne 26.3. [lorycTuM, ecCcTb MporpaMma, KOTOPOM HeoOXoAWMO C/lIeIWUTh 3a
HECKOJTbKUMU TIOTOAHbIMU CTaHLUAMU. BHYTpW, A1 NOpeiCcTaBlAeHUS KaKJOW CTaHLUMWH, OHA



UCTIO/b3yeT 4-6alTOBYIO CTPOKY, ¥ €CTh KOH(MUTypal[MOHHbIN (Daiisl, KOTOPBIN 0TOOpaXkaeT Kax7 yio
Takyto ctpoky B URL cooTBeTcTBywleli craHiuu. KoHdurypaimoHnssii ¢aitn Lua mor 6w
BBITIOJIHSITH 3TO 0TOOPa)keHUe He CKOJIbKUMU CIo cobamu:

e Habop rinobanbHBIX EPeMeHHBIX, 0 OJ[HOM /151 KaXK/[OM CTaHLIUM;
e oz Ha Tabsuila, oToOpaxaroias CTpoKoBbie Kofbl B URL'bI;
e oznHa GyHKLMS, 0ToOpakarolijast CTpoKoBbie Kozibl B URL'BI.

O6cyauTe TUIIOCHI U MUHYCBHI KaXXA0T0 Criocoba, mpyuHUMasi BO BHUMaHHe 00IIjee UMC/IO CTaHIUH,
3akoHOMepHO cTu URL'0B (T.e. MOXXeT CyiecTBOBaTh npaBuiio nocrpoenrs URL'0B U3 Koj0B), TUTIBI
110JIb30Baresier U T.J.



IJTABA 27

Bei3siBaem C u3 Lua

Korpa mbl roBopuM, uTo Lua MokeT BbI3biBaTh (PyHKIMKU C, 3TO He 3HaAuuT, UTO Lua MOXXeT
BbI3BaTh MoOyio ¢dyHkiuio C. (Ipumeuanue: EcTb MakeThbl, KOTOPbie TO3BOJSIOT Lua BBI3bIBATH
mobyo gyHkuuio C, HO OHM He TIepeHOCHMBbI M He Oe3oracHbl.) Kak Mbl BUJ e B TpejbIj yiiei
rnaBe, korga C Bbi3biBaeT ¢GyHKUUIO Lua, eii HeoOXouMO cjie/j0BaTh IPOCTOMY MPOTOKOY AJist
repe/iauy apryMeHTOB U IMOJyueHus pe3y/bTaToB. AHa/JIOTUYHO, Tpu Bbi3oBe PyHK1mK C 13 Lua oHa
J0/DKHA C/ieflOBaTh TOX0’KeMY MPOTOKOJy. bonee Toro, uto6sr Lua Mor BeI3BaTh (PpyHKI[HUIO C, MbI
J10/DKHBI 3aperdCTPUPOBaTh 3Ty (GYHKIMIO, TO €CTh /10/DKHBI HajjIe)kaluM oOpa3oM Tepeziath Lua
ee azpec.

Korpa Lua BwisbiBaeT (yHkumto C, Lua ucmosib3yeT Ty >Ke pa3HOBUAHOCThb CTeKa, Kakyr C
ucrnosb3yeT Ans BbioBa GyHkuMi Lua. @dyHkuuss C mosaydaeT CBOM apryMeHThl W3 CTeKa U
3aTa/JIKuBaeT CBOM pe3y/bTaThl B CTeK.

Ba)KHBIM TIOHSITUEM 371eChb SIBJIIETCSI TO, UTO CTEK He SIBISeTCS ra00anbHOM CTPYKTYpPOH; Y
KKI0W (YHKIMM eCTb CBOW COOCTBEHHBIN 3aKpbIThIN JOKa/lbHBINM cTeK. Korga Lua BbI3bIBaer
dbynknuio C, 1epBbIM apryMeHT Bcerjia OyaeT HaxXOAUTHCS MO MHZEKCY 1 3TOro JIOKaabHOTO CTeKa.
Haxe korpa ¢ysHkumsi C BbI3biBaeT KoJi Lua, KOTOpbIM BHOBBL BbI3bIBaeT 3Ty ke (WU APYTyio)
byakiuio C, KaXKbIii U3 3TUX BbI30BOB BUUT JIMIITL CBOW COOCTBEHHBIN 3aKPBLITBIM CTEK C ITEPBbIM
aprymMeHToM I10 uHAeKcy 1.

27.1. @ynknuu C

B kauectBe mepBoro IipuMepda ,anafITe pPaCCMOTpPHUM, KdK p€a/iM30BdThb YIIpOILIEHHYIO BEpPCHIO
GbyHKLIMM, KOTOpasi BO3BpalljaeT CUHYC 3a/laHHOT O UUCJIA:
static int 1_sin (lua_State *L) {
double d = lua_tonumber(L, 1); /* nony4daeT aprymeHTt */

lua_pushnumber (L, sin(d)); /* 3aTankuBaeT pe3synbtaTt */
return 1; /* uncno pesynbTaTtoB */

}

Jltobasi dyHKIMsA, 3apeructpupoBaHHasi B Lua, go/pkHa uMeTh OAWH U TOT JKe TPOTOTHII,
oTipeiesieHHbIN B (haiisie lua.h KakK lua_CFunction:

typedef int (*lua_CFunction) (lua_State *L);

C touku 3penus C, pyHkius C mojiyyaeT B KaueCTBe CBOero e/JMHCTBEHHOT 0 apryMeHTa CO CTOsIHUe
Lua 1 BO3BpalllaeT 1jejioe 4uCI0, paBHOe KOJIMUeCTBY 3HaueHUM, KOTOpPOe OHa BO3BpalllaeT B CTeK.
[TosToMy GyHKI[MM He HY)XKHO OUMIIaTh CTeK Mepef 3aTajJKMBaHUEM B Hero CBOUX pe3y/bTaTOB.
I[To cne Bo3BpailleHus GhyHKI[Mel pe3ynbTaroB Lua aBToMaTuueCckKy COXpaHsieT UX U OUMIljaeT BeChb ee
CTeK.

[Tepes Tem, Kak Mbl CMOXXeM WCII0JIb30BaTb 3Ty GYHKIUMIO u3 Lua, Mbl JO/DKHBI ee
3aperucTpyupoBarhb. Mbl TBOPHUM 3TO HeOO0J/IbIIIOe BO/IIIEOCTBO TIPHU MOMOIIM lua_pushcfunction: oHa
roJiyyaeT ykasaTesb Ha QyHKUu0 C U co3maeT 3HaueHue Tuma "function"”, KOTOpOe Tpej CTaB/sieT
9Ty dyHKOu0 BHYTpU Lua. [Tocne perucrpammu dbyHkius C Bemer cebs BHyTpu Lua Kak mrobast

Apyras QyHKIus.



Yro0ObI Ha CKOPYIO PYKY IIDOBEPHUTDL 1 _sin, HY>XHO IMTOMEeCTHUTBb €€ KOJ HeIloCpelCTBEHHO B HdIl
6a30BbI WHTeprperarop (MUCTUHT 25.1) U J00aBUTHL CJie/|yIOIIKMe CTPOKHU MPsSMO TI0C/Ie BbI30Ba
lualL_openlibs:

lua_pushcfunction(L, 1_sin);
lua_setglobal(L, "mysin");

HepBaﬂ CTPOKA 3dTa/IKMBAET B CTEK 3HAUEHHE THUIIA "function", d BTOPDad IIpuCBarBdeT €ro 3Ha4eHHe
riobanbHOU HEpEMEHHOﬁ mysin. ITocne 3TUX H3MEHEHHM BBl MOXKETe HCIIOJb30BaTh 3Ty HOBYIO
byHKIMI0O mysin B Bamwmx ckpuntax Lua. (B crepyroiem pa3zgene Mbl pPacCMOTPUM 0OoJiee
IO/l X0/ SATITHe CI10 COObl KOMIOHOBKM HOBBIX (hyHKIUM C ¢ Lua.)

B 06osee mpodeccroHasibHO odOpM/IeHHOW GYHKIIMHM BBIUMCIEHUSI CHHYCa Mbl JIOJDKHBI
MMpoBEepATbL THII €€ dpPryMEHTd. 3,[[8Cb HaM IIOMOJKeT BCIioMorarenbHasg OubO/IMOTeKa. (DYHKI_]"I/IH
luaL_checknumber MpOBepsieT, 1€MCTBUTENbHO JIM 3a/laHHbIA apryMeHT SIBJISIETCSI UMC/IOM: B C/iyuae
omubOKU OHa BeiOpackiBaeT 0 Heil UHGOPMaTUBHOe cO00IjeHNe; MHaue OHA BO3BpalllaeT caMO YHUC/IO.
M3meHeHus B Hallleld PYHKLIUU MUHHAMaJbHBI:

static int 1_sin (lua_State *L) {
double d = lualL_checknumber(L, 1);

lua_pushnumber (L, sin(d));
return 1; /* uncno pesynbTaTtoB */

}

C ompejenieHreM BhbIIIIe, €C/IU Bbl BBI3OBUTE mysin('a'), TO MOJyuuTe Cjejlyiollee COOOIeHue:

bad argument #1 to 'mysin' (number expected, got string)

O6paruTe BHHMMaHWe, Kak lual_checknumber aBTOMAaTWUeCKHU 3aTlOJHSET COOOIleHHe HOMEepOM
aprymeHra (#1), umeHeM QyHKLuHU ("mysin"), 0>KuJaeMbIM THUIIOM IapamMeTpa (number) U HACTOSIIIUM
TUIIOM TapamMeTpa (string).

B kauecTBe 00jiee CJIO)KHOTO TpHMepa [ aBaliTe HamuiieM (QYHKI[MIO, KOTOpas BO3Bpaillaer
coJlep>XuMoOe 33/laHHOM AupekTopuu. Lua He mpepocTas/seT 3Ty (PYHKIMIO B CBOMX CTaH[apTHbBIX
bubmuoTekax, mockoibKy B ANSI C HeT nogxofsieit dyHKIUU 17151 9TOU paboThl. 31ech Mbl Oy em
cuuTarh, uTo y Hac POSIX-coBmecTumas cuctema. Haiia @yHkius (Ha3oBeM ee dir B Lua 1 1_dir B
C) mosiyuaeT B KadyeCTBe apryMeHTa CTPOKY C MyTeM K JUPEKTOPUM W BO3BpaljaeT MacCCHUB C
JaHHBIMM 3TOW JUPEKTOpuU. Hampumep, BBbI30B dir("/home/lua") MOXKET BepHYTh Tabmuily
{"sre","bin","1ib"}. B cnyuae omubku ¢dyHKUMS Bo3BpamjaeT nil BMecTe co CTpokoi cC
coobiienueM 06 ommbke. IMosHbINA KOA 3TOUW (QyHKIMU TipuBefeH B qucTuHre 27.1. O6parure
BHMMaHMe Ha WMCI0JIb30BaHUe GYHKIMH lual checkstring W3 BCoMoOrare/jbHOW OuOIMOTEKH,
KOTOpas IB/SIeTCS SKUBAJIEHTOM lual_checknumber J1Jisi CTPOK.

(B akcTpeManbHBIX YCJIOBUSIX ZlaHHasi peanu3aiiusi 1_dir MOXKeT BbI3BaTh HEOOJBIIYI0 yTeuKy
namMatu. Tpu (byHKuI/II/I Lua, kKoTOpele OHa BbI3bIBaeT, — lua_newtable, lua_pushstring u
lua_settable, MOTYT faTb cOOM W3-3a HeXBaTKU namsaTu. Eciu kakas-mibo u3 3Tux GyHKUUM AacT
cboii, 3TO BbI30BeT OILIMOKY U TIpepBeT BBLITIOJIHEHWe 1 _dir, B pe3y/ibTare 4ero closedir He Oyzer
BbI3BaHa. Kak Mbl obOcynunu paHee, A/t OOJBIIMHCTBA MPOTpaMM 3TO He siBJsieTCs OoJbIoi
npo6JieMOii: eC/iM Y TIPOTPAMMbl 3aKaHUMBAeTCs MaMsTh, TO Jydlliee, YTO MOXXHO CZieflaTh, — 3TO
3aBepILIUTh ee BhINoJIHeHUe. TeM He MeHee, B r1aBe 30 Mbl YBHU/J UM a/lbT@PHAaTUBHYHO peain3al{iio
dbyHKIUY 17151 pabOoThI C AUPEKTOPUSIMU, B KOTOPOU ZlaHHasi mpo0JieMa ycTpaHeHa.)

JIncTuHr 27.1. ®yHKUMA [/ UTEHUS COZepPyKUMOT0 JUPEeKTOPUU

#include <dirent.h>



#include <errno.h>
#include <string.h>

#include "lua.h"
#include "lauxlib.h"

static int 1_dir (lua_State *L) {
DIR *dir;
struct dirent *entry;
int i;
const char *path = lualL_checkstring(L, 1);

/* open directory */

dir = opendir(path);

if (dir == NULL) { /* error opening the directory? */
lua_pushnil(L); /* return nil... */
lua_pushstring(L, strerror(errno)); /* and error message */
return 2; /* number of results */

}

/* create result table */

lua_newtable(L);

i=1;

while ((entry = readdir(dir)) != NULL) {
lua_pushnumber (L, i++); /* push key */
lua_pushstring(L, entry->d_name); /* push value */
lua_settable(L, -3);

closedir(dir);
return 1; /* table is already on top */

27.2. Ilpopo/nkeHusn

[Ipu momotu lua_pcall U lua_call @yHkuus C, BbI3BaHHas M3 Lua, MOXeT, B CBOIO Ouepe/ib,
BbI3BaTh (yHKLMIO Lua. Tak menatoT HeKOTopbie YHKLUU U3 CTaH/IapTHOM OUb/IMOTeKU: table. sort
MOJKeT BbI3BaTh (PYHKLIMIO yIOPSiZOUMBAHUS; string.gsub MOJKeT BbI3BaTh (DYHKIMIO 3aMeHbI; pcall
U xpcall BbI3bIBAIOT (DYHKLIMU B 3alllUIlleHHOM pexxuMe. Ecii BCOMHUTS, UTO I/1aBHBIN Kog, Lua 6611
caMm, B CBOIO odepeZb, Bbi3BaH U3 C (0OCHOBHOU MpPOrpaMMbl), TO MbI MOJyuaeM MPUMEPHO TaKylo
nocjefoBarebHOCTh: C (0CHOBHas mporpamma) Bbi3biBaeT Lua (CKpUnT), KOTOPbIM BbI3biBaeT C
(bubmmoTeka), KOTOPbIH Bbi3biBaeT Lua (0OpaTHbI BBI30B).

O6b1uHO Lua obpabarbiBaeT 3TH MO C/e/0BaTelbHO CTY BbI30BOB 6e3 po6/ieM; B KOHLIe KOHLIOB,
5Ta uHTerpatus ¢ C v sB/iseTCcsl «BU3UTHOM KapTOUYKOW» s3blKa. TeM He MeHee, eCTh OZlHa CUTYyaLus,
B KOTOPOM 1ofi06HOoe TeperieTeHre MOXKeT BbI3BaTh 3aTPy/HEHUS: COTIPOTpPaMMBbI.

Y kaxjo0¥ comporpaMmMbl B Lua ecTb CBO# COOCTBEHHBIN CTeK, KOTOPBIN XpaHUT WH(OpMALIUIO
00 0)KHJaroIIMX BbI30BaX 3TOM conporpamMmel. TouHee, CTeK XpaHUT afipec BO3Bpara, rmapaMeTpbl U
JIOKaJ/IbHbIe TepeMeHHbIe KaXK0ro BbI30Ba. /i BbI30BOB (GyHKLMM Lua MHTeprnpeTaTrop UCHO/b3yeT
MO/ X0 SILYI0 CTPYKTYPY [ aHHbIX [/ peanu3aluy creka — 2ubkuli cmek (soft stack). OpgHako, ans
BbI30BOB (PyHKIMI C UHTepripeTarop Takxke J0/DKeH UCHoJb30Barh cTek C. B KoHLle KOHLIOB, ajjpec
BO3Bpara U JoKa/bHble mepemMeHHble (pyHKIMU C KUBYT B cTeke C.

Y uHTepripeTaropa 3ampoCTO MOKeT OBbITh HeCKOJIbKO TUOKUX CTEKOB, HO y Cpe/bl BbIMOJIHEHUS
ANSI C ectp umb ofWH BHyTpeHHMM cTek. [losTomy conporpaMmmbel B Lua He wMoryT
TIPUO CTAHOBUTD BbITNIOJIHeHUe GyHKLMU C: eC/iv B 1jeN0UKe BbI30BOB, HAUMHAs C resume U 3aKaHUUBast
COOTBeTCTBeHHOU yield ecTh ¢yHKUMs C, To Lua He MOXKeT COXpaHUTh COCTOSIHUE 3TOW (QYHKIUH,



yTOOBI BOCCTAHOBUTDL €ro TpH CJieJyiolleM B0300HOB/IeHUU. PaccMOTpUM cjiefi yIOLUM TIpUMep B
Lua 5.1:

co = coroutine.wrap(function (a)
return pcall(function (x)
coroutine.yield(x[1])
return x[3]

end, a)
end)
print(co({16, 3, -8, 15}))
--> false attempt to yield across metamethod/C-call boundary

@yHKIMA pcall — 3T0 QyHKIUs C; mosTomMy Lua He MOXXeT TIpH0 CTaHOBUTH ee, T10 CKOJ/IbKy B ANSI
C HeT criocoba npuo cTaHoBUTH PyHKIMIO C 1 BO30OHOBUTH ee MOo3Ke.

Lua 5.2 mpeopo/iesn fAaHHble TPYAHOCTH TPU MOMOILIM npodoadxceHul (continuation). Lua 5.2
peanu3yeT YCTYIMKY YIIpaB/IeHHUs T0CPeCTBOM longjmp TeM >ke 0Opa3oM, KOTOPbIM OH peanu3yer
omn6ku. @yHKIMS longjmp TTpocTO oTOpackiBaeT Bcio nHbopmanuio o ¢pyHkiusx C B creke C, UTo
JlefaeT HEBO3MOYKHBIM B0O300HOB/IeHHe JlaHHBIX PyHKI[UM. TeM He MeHee, GDYHKIUA foo Ha C MOXeT
3a71aTh TIPO/0JDKAIOIYI0 (DYHKI[HIO foo-c, KOTOpas sBseTcs Apyrou ¢yHkuuer C, uToObl BbI3BATh
ee, Korga rnmoHago0uUTcsa BO300HOBUTH foo. TO ecTh KOT/la MHTepIpeTarop OOHApY)XUT, UTO OH
JN0/DKeH BO300HOBUTBL foo, a longjmp BBIOpPOCHIIA 3amicCh O foo W3 cTeka C, TO BMeCTO 3TOTO OH
BBI30BET foo-c.

YroObl CTa/No0 MOHATHEE, JlaBaliTe pacCCMOTPUM MpUMep: peanu3aivio pcall. B Lua 5.1. y aToM
GyHKIMH OB C/1ef] YIOLWHM KO/ :

static int luaB_pcall (lua_State *L) {
int status;
lualL_checkany(L, 1); /* no KpaliHein mepe oguH napameTp */
status = lua_pcall(L, lua_gettop(L) - 1, LUA_MULTRET, 0);
lua_pushboolean(L, (status == 0)); /* status */
lua_insert(L, 1); /* status gaBnseTcsa nepBbIM pe3ynbTaTtom */
return lua_gettop(L); /* Bo3BpawaeT status + Bce pe3ynbTaTthl */

}

Ecnu dyHKUMS, BbI3BaHHAsA MOCPeCTBOM lua_pcall, yCTymnuia yripaBjeHHe, TO BO300HOBUTH
luaB_pcall To3ke OymeT HeBO3MO’XHO. [I03TOMy WHTepIipeTaTop BbIfaBan OMIMOKY BCSKUM pas3,
KOT/la MbI NIBITA/IMCh YCTYNUTh yIpaB/ieHWe BHYTPU 3allUIeHHOTO0 Bbi3oBa. Lua 5.2 peanusyet pcall
MIPUMEPHO Tak, KakK MmokasaHo B ucTuHre 27.21.(Ilpumevanue: HacTosimui KoJ HEMHOTO CJIOJXKHee,
yeM M0Ka3aHO 371eCh, TIOCKOJIbKY y Hero ecTh HeKOTOopble 00Iijre 4acTu C xpcall W TIPOBepKa Ha
reperojiHeHWe CTeKa T[epe]] 3arajKMBaHWEM B Hero /[ OTOJIHUTeNbHOTO pe3yiabTara B (dopme
OyneBoro 3HaueHus.). ECTb Tpu oTimuus ot Bepcuu Lua 5.1: Bo-miepBBIX, HOBasi BepCUs 3aMeHU/Ia
BbI30B lua_pcall Ha BBI3OB lua_pcallk; BO-BTODbIX, OHa 00BeJMHU/IA BCe, UTO JeaeTcCs TI0cCjie
3TOTr0 BbI30Ba B HOBYIO BCIIOMOTaTe/NbHYI0 (PYHKIUIO finishpcall; TpeTbe OT/JAAUME — 3TO QYyHKLUS
pcallcont, MO C/IeHAW apryMeHT lua_pcallk, KOTOpas SIBJSI€TCS MPOJ 0J/DKatoLLel (PyHKLIUe.

Ec/iu HeT HMKaKUX YCTYIOK yIipaBJjieHusi, TO lua_pcallk paboTaeT B TOUHOCTHU Kak lua_pcall.
Ecimu ecTb Kakas-HUOyAb YCTYIKA yIipaBJieHusl, TO BCe CTAHOBUTCS HEMHOT0 uHaue. Eciiu GyHKIus,
BbI3BaHHAas lua_pcall MbITAeTCs yCTYNUTh yripaB/jeHue, To Lua 5.2 Bbi3biBaeT omubKy, kak u Lua 5.1.
OpHako, kKoraa (yHKIMs, BbI3BaHHasA lua_pcallk, YCTyIaeT yripaBjeHHe, TO HUKaKUX OIIMOOK HeT:
Lua BbI3bIBaeT longjmp ¥ BbIOpachiBaeT 3amuch A/s luaB pcall u3 cteka C, HO coxpaHsieT B THOKOM
CTeKe CCbIJIKYy Ha TpojoJDKarollylo (QYHKUMIO pcallcont. Ilo3ke, Korga WHTepHpeTarop
oOHapy)XuBaeT, YTO OH J{O/DKEH BEPHYThCS K 1naB_pcall (UTO HEBO3MOJKHO), OH BMECTO 3TOTO
BbI3bIBaeT MPOJ 0/DKAKLYI0 (QYHKIUIO pcallcont.



B oTnuuune oT luaB_pcall, MpojoJpKaroiias GyHKIUs pcallcont HE MOXXET MOJYUYUTh 3HaueHue,
BO3BpaillaeMoe lua_pcallk. IlosTomy Lua mpemocTaBisieT crieljuaabHyr0 (GYHKLUUIO  JJIs
BO3BpallleHUs] CTaTyca BbI30Ba: lua_getctx. Korga oHa BbI3BaHa U3 00bIuHOM (yHKIMU Lua (UTO B
HallleM cjlyyae He TMPOMCXOAUT), lua_getctx BO3BpalllaeT LUA OK. Korja oHa BbI3BaHa U3
npofo/pKatoleld ¢hyHKI[MU, OHAa Bo3BpaillaeT lua_yield. IlpogoJspkaroiiasi yHKIUSI TaKKe MOXKeT
OBITH BbI3BaHA MPU HEKOTOPBIX OIMMOKAaX; B 3TOM Ciayudae lua getctx BO3BpalljaeT KO/ OIIHOKH,
KOTOPBIH SIB/JSIETCSI TEM CaMbIM 3HaueHueM, BO3BpalljaeMbIM lua_callk.

JIncruHr 27.2. Peanuzanusa pcall ¢ ipogo/KeHUsiMu

static int finishpcall (lua_State *L, int status) {
lua_pushboolean(L, status); /* nepsuli pe3ynbtat (status) */
lua_insert(L, 1); /* nomeuwaeT NepBbii pe3ynbTaT B MNepBbliii cnoT */
return lua_gettop(L);

}

static int pcallcont (lua_State *L) {
int status = lua_getctx(L, NULL);
return finishpcall(L, (status == LUA_YIELD));

}

static int luaB_pcall (lua_State *L) {
int status;
luaL_checkany(L, 1);
status = lua_pcallk(L, lua_gettop(L) - 2, LUA_MULTRET, O,
0, pcallcont);
return finishpcall(L, (status == LUA_OK));

Kpome craryca BbI30Ba, lua_getctx TaKKe MOXXET BepHYTb KOHMeKCMHyto uHgopmayuro (context
information). [IsaTe1ii mapameTp /151 lua_pcallk — 9TO MPOU3BOJILHOE L[€/I0€ YMC/I0, KOTOPOE MOXKHO
MOJIYYUTh Yepe3 BTOPOU mapamMeTp lua_getctx, KOTOPBIU B/SIETCS yKasaTesjeM Ha Liejioe YUCI0. ITO
L|e/IOUMC/IEHHOe 3HaueHHe T03B0JIieT UCXO4HOM (PyHKLUMU TepeaBaTh KaKyr-1100 MpOU3BOJIbHYIO
MH(OpMalLMI0 CBOEMY MPOJO/DKEHUI0 Harnpsimyto. OHa MOXKeT TepejaBaTh [ OTNOJIHUTEIbHYIO
uH(popMaLuio yepes ctek Lua. (Ham npumep He 3a/elicTBYeT 3Ty BO3MOXXHOCTb.)

Cucrema mpogo/pkeHurd Lua 5.2 — 3TO reHuanbHbIM MeXaHU3M [ JIsl MO JepPXKKU YCTYIIKH
yrpaBJjieHus, HO 3TO He TaHailes. HekoTopbiM ¢QyHKkiusiMm C MOKeT TOHaf00UThCS TepefaTh
CJIMIIKOM MHOTO KOHTEKCTa CBOUM MpOAoJ/DKeHUsiM. [Ipumepbl Bk/IOUatoT B cebs table.sort,
KOTOpas ucnoJjib3yet crek C /151 peKypCcuu, U string.gsub, KOTOpPas J,0/DKHA C/IeJUTh 3a 3aXBaTaMU U
Oydepom fi/isi CBOUX TTPOMEXYTOUYHBIX Pe3y/bTaTOB. XOTs UX BO3MOIKHO Mepernucarhb C Moj, /i ep>KKoM
YCTYIIOK yIIpaBJ/IeHHs, BBIMTPBILI OT 3TOT0 He CTOUT [, 0TI0JIHUTEJIbHOU CII0XKHO CTH.

27.3. Moaymu C

Mo ynb Lua — 3TO KyCOK Koj[a, KOTOPBIY OIpe/ie/sieT HeKOTOphble PYHKIMK Lua U XpaHUT UX B
MO/ X0 AMUX MecTax, 00bIYHO Kak 3anucy B Tabmwmime. Moayas C g Lua BemeT ce0si MTOX0KUM
obpasom. Kpome ompenenenus ceoux QyHkiuii C, OH TaKKe [0J/DKEH OTIpeJe/UTh CHelUaabHY0
(GYHKIMIO, KOTOpasi MCIOJIHSeT POJib IJIaBHOTO Kycka B OuO/moTreke Lua. DTa QyHKIMS [ 0/DKHA
peructpupoBark Bce (GyHKiumMu C W3 MOZAYIS U XPAaHUTh WX B MOAXOASIIUAX [Ji 3TOTO MeCTax,
00bIUHO Kak 3amucu B Tabsuie. [TogobHo rnaBHOMY Kycoky Lua, 3Ta dyHKIUUS Takke [0J/DKHA
WHUIMAM3UPOBaTh BCE, UTO B MO/ y/le TpeOyeT WHUI[MaTU3al[1H.

Lua nosiyuaet ¢yukumu C 10 CpeiCTBOM JaHHOTO Mpoljecca peructpaiiui. Kak TobKo QyHKIUS



C npencraBieHa U coxpaHeHa B Lua, LLua BbI3bIBaeT ee uepes MpsIMYH0 CChIJIKY Ha ee ajipec (KOTOpPbIU
MbI TlepefiaeM Lua, korga perucrpupyeM 3Ty QyHKUWi0). [pyrumu cioBamu, Lua He 3aBUCUT OT
uMeHU (YHKLIUU, PACIIOJIOXKeHUsl MaKeTa WM MpaBWI BUJKUMOCTH, UYTOOBI BbI3BaTh ee, KOT/la OHa
3apeructpupoBada. O6suHO MOz yiib C UMeeT OfIHY e/lUHCTBEHHYIO OTKPBITYIO (extern) yHKIUIO,
KOTOpasi siB/sieTcsl QyHKIMeN /51 OTKPBITUS 3TOM O6ubnuoteku. Bce ocranbHblie QYHKIIMU MOTYT
OBITH 3aKPLITHIMU — 00BsIB/IEHHBIMU B C KaK CTaTuueckue (static)

Korma Bbl paciiupsiere Lua ¢ momotisio ¢yHkuuii C, pa3paboTka Baillero Kojja B KaueCTBe
moayasi C OyzeT xopolied ujel, fake eC/id Bbl XOTUTE 3aperuCTPUPOBATh JUIlb O HY (YHKIUIO:
paHO WM mTo3AHO (0ObLIYHO paHO) BaMm mMoHaZobsTcas u aApyrue GyHkIMU. Kak 006bIyHO,
BCrioMoraresnbHass OubsivoTeka mpej/araer /s 3TOT0 BCIoOMoOTarenbHYH GyHKUIUIO. Makpoc
luaL_newlib GepeT crivcok (yHKimii C BMeCTe C UX COOTBETCTBYHOI[UMU UMEHAMU U PerucTpUpyeT
WX BCeX BHYTpPU HOBOU Tabsuibl. B KauecTBe mpuMepa TMpeAIioJi0KUM, UTO Mbl XOTUM CO3/aTh
6ubnmoteky ¢ (GyHKIMel 1 dir, KOTOPYH Mbl OMpeJenunu paHee. Bo-repBbIiX, Mbl [10/DKHBI
ompe/ienUTb 6ubMMOTeuHbIe QYHKIUU:

static int 1_dir (lua_State *L) {

<Kak npedcoe>
}

HNanee Mbl 00BSIB/ISIEM MacCUB CO BCeMM (PYHKIUSIMHU B MOJ y/ie BMeCTe C UX COOTBETCTBEHHBIMU
MMeHaMHU. JTOT MacCCHB COJEep)XUT 3/IeMeHThl TUMa lual_Reg, KOTODbIA SIBJISIETCS CTPYKTYPOM W3
[ ByX T0Jiel: MMeHU (QyHKLMM (CTpOKa) U yKasaressi Ha QyHKLUIO.

static const struct lualL_Reg mylib [] = {
{"dir", 1_dir},

{NULL, NULL} /* sentinel */

s

B HamieM mpuMepe ecTh TOJBKO OfiHa (GyHKUMsS (1 _dir) aas obbsBneHus. [locnegHed mapou B
MaccuBe Bcerga sBisseTCs {NULL,NULL} [JIsd 0003HaueHUs ero KOHIIA. HaKOHEI_I, MBI OOBAB/ISEM
IJIaBHYIO0 (DYHKIIMIO, UCTI0Jb3Ys lual_newlib:
int luaopen_mylib (lua_State *L) {
luaL_newlib(L, mylib);
return 1;

}

BbI30B lual_newlib CO37aeT HOBYIO TaO/JMIy U 3all0OJHSET ee TMapaMu UMS-(QYHKIWS U3 MacCHBa
mylib. TIpu BoO3BpaljeHWW lual_newlib OCTaB/IIET B CTEKe HOBYIO Tab/iMily, B KOTOPOW OHa
OTKpbIBasa 6ubmmoTeKy. ®yHKIUs luaopen_mylib 3aTeM Bo3BpairjaeT 1, 4ToObI BEPHYTH 3Ty Tab/IHUIly
B Lua.

[To cyie 3aBepiieHUss OMO/MOTEKH MBI [1OJDKHBI CKOMIIOHOBATh ee ¢ UHTeprperaropoM. Hanbosee
yoo0HbIM croco6 AoOUTHCI 3TOTO COCTOMT B HCIOJb30BaHUU CPEACTB JHHAMHUeCKOU
KOMIIOHOBKH, €CJIM Balll WHTeprpeTarop Lua mojep)KuBaeT 3TH CpefCTBa. B 3TOM cjiyuae BBHI
MOJDKHBI CO3/aTh JUHAMUUECKYI0 OUOMOTEeKyY C BammM KojgoMm (mylib.d11l B Windows, mylib.sob B
Linux) u noMecTuTh ee rae-HuOyab B myTu C. [Tocie 3THX 1MIaroB Bbl MOJKETEe 3arPy3WTh Bally
6ubMoTeKy Hero cpeJCTBeHHO 13 Lua nmpy MOMOIIHU require:

local mylib = require "mylib"

OTOT BbI30B KOMIIOHYeT [JWHAaMUUecKyr Oubsuoreky mylib ¢ Lua, Haxogut (QyHKIUIO
luaopen_mylib, perucTpupyet ee Kak (yHKIUI0O C U BbI3bIBaeT ee, OTKPbIBAsi TEM CAMbIM MOJ VJIb.



(OT0 moBegeHue 0OBICHSIET, TTIOUEMY luaopen_mylib /1O/DKHA UMETb TOT K€ CaMblil TIPOTOTUII, YTO U
mobas apyras dysknus C.)

OuHamMuyecKuii KOMIIOHOBIIUK JI0/DKEH 3HAaTh UMSI PYHKIIMU luaopen_mylib, 4uTOOBI HaliTU ee.
OH Bcerma OyzmeTr uckaTb luaopen_ C TIPUCOeMHEHHBIM UMeHeM Moz y/isi. [Io3Tomy ecsiv Baill MO/, yiib
HasbIBaeTCs mylib, 3Ta (yHKLMS J,0/PKHA Ha3bIBaTbCsl luaopen_mylib.

Eci Baml uvHTeprnipeTarop He MO/ Jep)KWBaeT JWHAMUYECKYH) KOMIIOHOBKY, TO BaM HY>XHO
3aHOBO CKommuavpoBarh Lua c Bamieit HOBou 6ubMMoTekoil. Kpome 3TOM MepeKOMIU/ISALMA BaM
MOHAJ00UTCsT KaKOW-HUOYAb Ccr0Cob COOOIUTL MHTEPIIPeTaTopy, YTO OH /10/DKeH OTKPbIBATh 3TY
OubMOTeKy MpU OTKPBITUM HOBOTO cocCTosHUS. [IpocToil crmocob 3To caenarb — Jg00aBUTH
luopen_mylib B CIIMCOK CTaH/apTHBIX OUOIMOTEK /1Jii OTKPBITHS C TIOMOIIbIO lual_openlibs B chaiin
linit.c.

YnpaxHeHus

Ynpaxuenue 27.1. Hanuiure Ha C QyHKUUIO summation, KOTOpPasi BBIUUC/ISIET CYMMY Ha O CHOBe
TepeMeHHOT0 KO/IMYeCTBa YHUCI0BbIX apryMEHTOB:

print(summation()) --> 0
print(summation(2.3, 5.4)) --> 7.7
print(summation(2.3, 5.4, -34)) --> -26.3

print(summation(2.3, 5.4, {}))
--> stdin:1: bad argument #3 to 'summation'
(number expected, got table)

YnpaxHenue 27.2. Peanu3yliTe (QYHKIMIO, SKBHBAJE€HTHYI table.pack W3 CTaH[apTHOMU
OUOMOTEKH.

Ynpaxsenue 27.3. Hanuiivte GyHKIUIO, KOTOpasi MoydyaeT MPOU3BOJIbHOE YKC/IO MapaMeTpPoB
1 BO3BpalljaeT UX B 00paTHOM IOpsi/Ke:

print(reverse(1, "hello", 20)) --> 20 hello 1

Ynpaxnenue 27.4. Hanuiure ¢GyHKIHIO foreach, KOTOpasi IpUHUMaeT Tabuiy U QyHKIUIO, a
3aTeM BbI3bIBAeT [laHHYI0 (PYHKIIUIO /1JIs1 KaXK/ 0U Maphl KIH0U-3HaueHue B 3TOMU Tabsuiie:
foreach({x = 10, y = 20}, print)

--> X 10
>y 20

(ITog ckaska: mpoBepbTe (DYHKIMIO lua_next B cripaBoOYHUKe 10 Lua.)

Ynpaxuenue 27.5. [lepenuiiute GyHKIMIO foreach W3 TIPe/bIJlyIIero yrnpa)KHeHUs Tak, YTOObI
BbI3bIBaeMasl (PYHKI[Ms MOTJ/Ia YCTyNaThb yIipaBJ/ieHuUe.

Ynpakuenue 27.6. Co3gaiite Mo yab C co BceMU (PYHKLMSIMU W3 TIPe/ bi/l YIIIUX YIIPaXKHEeHUM.



IJTABA 28

IIpuembl Hanucanus QyHK UM C

N oduruansaeii  API, u BcromoraresnbHass OuOIMOTEKa TIPeOCTaB/ASIOT HECKOJBKO
MeXaHU3MOB [1Jis TOMOIIIM B HanucaHuu @yHkiui C. B 3Tol riaBe Mbl paCCMOTPUM MeXaHU3MBbI [ /s
00paboTKM MacCcUBOB, 06pabOTKHU CTPOK M coxpaHeHUs 3HaueHui Lua B C.

28.1. O6paboTKa MacCUBOB

B Lua «MaccuB» — 3TO BCEro JMillb Ha3BaHWe /i1 TabJUIbI, MCTOJb3yeMOW XapaKTepHBbIM
o6pa3oM. Mbl MmokeM o06pabarbiBaTb MaCCUBBI, UCIIOJIb3Ys Te >Ke (DYHKILIMH, UYTO MbI MCII0/b30BaIH
ans obpaboTku Tabmmi, TO ecTb lua settable W lua_gettable. OpHako, API mpepgocTaBnsieT
ocobble (dyHKIMU A obOpaboTkM MaccuBoB. I[lepBOM TIPUUMHOM T10/Ib30BAaThCS ITUMH
JOTIOJTHUT €/TbHBIMU (DYHKLIMSIMU SIBJISIETCSI TIPOM3BOZMTE/IbHOCTh: obOpallleHrue K MaCCHUBY TI0Cpeau
BHYTPEHHero 1MK/a airoputma (Hampumep, AJ/isi COpPTUPOBKU) BTpeuyaeTCsl J0BOJBHO 4acTo, Tak
yto moboe yBenuueHWe OBICTPOJEHCTBUS 3TOM OMeparjid MOJKeT 3HAauMTe/JbHO IIOB/MATH Ha
OBICTpO/IeiCTBHE aMrOpUTMa B 1ieJIOM. JIpyrou NMpUUMHOMN SIB/IAEeTCS YAO0OCTBO: I[€/I0OUMC/IeHHbBIE
KJIFOUU 10 CTaTOUHO PACIipo CTPaHeHbl, YTOOBI KaK ¥ CTPOKOBBIE 3aCIYXKUTh 0coboe obpaiijeHue.

API npefocrapasieT fBe GYHKLMH /i1 PpabOThI C MAaCCUBAMMU:

void lua_rawgeti (lua_State *L, int index, int key);
void lua_rawseti (lua_State *L, int index, int key);

OnucaHue dJYHK]_[I/Iﬁ lua_rawgeti M lua_rawseti HeCKOJIbKO CMYIjdeT, TaK KaK OHO BKJ/IIOUdeT [Ba
MH/JleKCa: index yKa3bIBaeT, I'/le B CTeKe HAaXO/J HUTCA Ta6111/1ua; key yKa3sbIBaeT, I/ie B 3TOH Ta6JII/ILIe
HaxXxo4uTCA SJIeMEeHT. Bri3oB lua_rawgeti(L, t, key) S5KBHBAJ/IEHT €H aiaen y}OIHEﬁ
nocmenoBarejbHOCTH, KOIrJa t ABJIAETCA II0JIOKHTEe/IbHBIM UYHC/IOM (I/IHa‘—Ie BBl 1 OJDKHBI
KOMIIEHCHMPOBATH ITOABJIEHHE HOBOI'O 2JIEMEHTA B CTEKE)I

lua_pushnumber (L, key);
lua_rawget(L, t);

Bri30B lua_rawseti(L, t, key) (OHHTL XKe OJid  IIOJIOXKHUTE/IBHOT' O t) SKBHBAJ/IEHT eH ,anHOﬁ
mocjienoBare/ibHO CTH:
lua_pushnumber (L, key);

lua_insert(L, -2); /* nomewaeT 'key' nog npeabiaywmum 3HaveHuem */
lua_rawset(L, t);

Ob6parute BHUMaHUe, 4TO 00e 3Tu GYHKIUU WCIIOJB3YIOT Ofepaluyd C MpSIMbIM J0cCTyrnoM. OHH
ObicTpee, U, KpoMe TOro0, Tab/IUILIbI, UCTI0/Ib3yeMble KaK MaCCHBbI, Pe/IKO UCIOJIb3YIOT MeTaMeT O/ bl.

JIncruHr 28.1. @yukuusg map Ha C

int 1_map (lua_State *L) {
int i, n;

/* 1-blii aprymMeHT AONXeH ObiTb Tabnuueh (t) */
luaL_checktype(L, 1, LUA_TTABLE);



/* 2-0i aprymMeHT [onxeH ObiTb ¢yHKkumen (f) */
luaL_checktype(L, 2, LUA_TFUNCTION);

n = lualL_len(L, 1); /* nony4daeT pa3mep Tabnuup */

for (1 = 1; 1 <= n; i++) {
lua_pushvalue(L, 2); /* push f */
lua_rawgeti(L, 1, i); /* push t[i] */
lua_call(L, 1, 1); /* call f(t[i]) */
lua_rawseti(L, 1, i); /* t[i] = result */

}

return 0; /* 6e3 pe3ynbTatoB */

B kauecTBe KOHKDETHOTO TpuMepa MCI0JIb30BaHUSI 3TUX (PYHKUUU JUcTUHT 28.1 peanusyer
byHKIMI0 OTOOpa)keHUs: OHA TIpPUMeEHseT 3a/laHHYI0 (GYHKI[MI0 KO BCeM 3jieMeHTaM MacCHBa,
3aMeHsIsl K&K/ bl 37IeMEHT pe3y/bTaTOM BbI30Ba. DTOT MPUMeEpP TakXe BBOJUT TPU HOBbIE (DYHKIUU:
lualL_checktype, luaL_len 4 lua_pcall.

@dyHKUUS lual_checktype (K3 (paia lauxlib.h) TpoBepsieT, YTO 3aJlaHHBbIA aprymMeHT HMeeT
3a/1aHHbBINA TUT; B MPOTUBHOM CJ/iyuae OHa BbiOpachiBaeT OIIMOKY.

OnemeHTapHasi (yHKIUs lua_len (He WCHO/b30BaHHAsi B TMpHMMepe Bbillle) S5KBUBaJ€HTHA
omepauuu '#'. M3-3a MeTaMeTO/10B 3Ta Orepalys MO>KeT BepHYTh 00beKT /t060T0 BU/a, a He TOJILKO
4yK(CJIa; TO3TOMY lua_len BO3BpalljaeT CBOU pe3y/nbTar B cTeK. PyHKIMA lual_len (MCIO/b30BaHHAS B
TpUMepe U B3siTasi U3 BCIIOMOTaTe/IbHOM OUO/IMOTeKN) Bbi3biBaeT OMIMOKY, eC/iv /IJIMHA He SIBJSeTCs
4YKCJIOM, B IPOTUBHOM CJ/lydae OHa BO3BpalllaeT [/IMHY Kak Lenoe ynucio C.

@yHKIMA lua_call BBITIOJIHSAET He3alWIleHHbIM BbI30B. OHa MOX0’Ka Ha lua_pcall, HO IepejaeT
omMOKHU /lasbliie, a He BO3BpaljaeT ux kof. Korjga Bbl nuiiieTe ryiaBHbIN KO/J| TIPUIOKEHUS, TO Bbl He
[ OJDKHBI UCMO0JIb30BaTh lua_call, MOCKOJIbKY Bam TpebOyeTcs JIOBUTH 00Obie omubku. OpHako,
KOT/la Bbl TuIlleTe (PYHKI[UH, UCTIONH30BaTh lua_call — HeTjioXas Ujesi; ec/id OIMbKa BO3HUKHET,
TO MbI TIPOCTO OCTaBUM ee KOMY-HUOY/Ib, KTO O Heli 1103a00TUTCSI.

28.2. O6paboTKa CTPOK

Korpa ¢ynkiua C mosydaeT CTPOKOBBIM aprymeHT u3 Lua, TO CylleCTBYHOT TOJbKO [Ba
TpaBU/Ia, KOTOPbIe OHA I0/DKHA COO/I0/ aTh: He BBITA/JIKUBATh CTPOKY M3 CTEKa BO BpeMsi 0O palreHus
K Hell 1 HUKOT/la He MO U(PUIUPOBATh 3Ty CTPOKY.

CuTyarusi CTaHOBUTCS CJI0KHee, Koraa GyHkiuu C HY)KHO CO371aThb CTPOKY, UTOOBI BEpHYTh ee
Lua. Tertepb Koz, C 0/m0KeH 6eCrOKOUTHCS O BblJle/IeHUU-BBICBO00K I eHrn Oydepa, repernoHeHUsIX
bydepa u T.n. Tem He MmeHee, Lua API npe/jocTaB/sieT HEKOTOpble (PYHKI[UU, UTOOBI TOMOUYB C 3TUMH
3a/jauaMu.

CranzaptHbeiii API obecrmeunBaeT TOAAepXXKYy ABYX CaMbIX 0a30BbIX CTPOKOBBIX OTIe€palfvii:
13BJIeUeHHe TI0/ICTPOKHU M KOHKaTeHalus CTPOK. [Ipy u3B/ieueHUH 10/ CTPOKHU TTIOMHUTe, UTO Oa3oBas
orepalusi lua_pushlstring TOJydaeT JJIMHY CTPOKMU KaK [ OTIOJIHUTE/bHbIM aprymMeHT. [losTomy
eC/IM Bbl XOTUTe nepeaTh Lua Mo CTPOKY CTPOKM s, PaClOJIO’KEHHYI0 OT TTO3ULUU i 10 MO3ULUHU j
(BKJIFDUUTEBHO), TO BaM BCETO JIMIIIb HY>KHO CZie/aTh 3TO:

lua_pushlstring(L, s + i, j - i + 1);

B KauecTBe TmpuMepa [AOMYCTHM, UYTO BaM HY)KHa (YHKIUSA, KOoTopas pa30uBaeT CTPOKY IO
3a/1aHHOMY pa3jenuTento (0JHOMY CMMBOJIY) W BO3BpaljaeT Tab/uily C rofcrpokamu. Hampumep,



BBI30B split("hi:ho:there", ":") JOJ/DKEH BePHYTb TabuIly {"hi", "ho", "there"}.JIucTuHr 28.2
TOKa3bIBaeT TPOCTYIO peanu3al[dio 3Toi dhyHKOuU. Eif He HY)KHBI J10TIOJTHUTeIbHbIe Oydepbl U oHa
He HaK/a/blBaeT HUKAaKUX OrpaHUUYeHUN Ha pa3Mep CTPOK, KOTOpble OHa MoXXeT obpabarsiBarhk. 060
Bcex Oydepax 3aboTurcs Lua.

JIncruHr 28.2. Pa3breHne CTPOKHU

static int 1_split (lua_State *L) {
const char *s = lualL_checkstring(L, 1); /* cybbeKkT */
const char *sep = lualL_checkstring(L, 2); /* pasgenutens */
const char *e;
int i = 1;

lua_newtable(L); /* ntoropasa Tabnuua */

/* noBTopsieT ANS Kaxgoro pasgenurtena */
while ((e = strchr(s, *sep)) !'= NULL) {

lua_pushlstring(L, s, e-s); /* 3aTankumBaeT MOACTPOKY */
lua_rawseti(L, -2, i++); /* BCcTaBnseT ee B Tabnauuy */
s =e + 1; /* nponyckaeT pas3genntenb */

}

/* insert last substring */
lua_pushstring(L, s);
lua_rawseti(L, -2, 1i);

return 1; /* BO3BpawaeT 3Ty Tabauuy */

Hnsa koHkareHaluu cTpokK Lua npepocraBisier B cBOM APl xapakTepHyto GYHKLUIO TIOZ
Ha3BaHWeM lua_concat. OHa 3KBUBaJeHTHA Olepaljuy KOHKareHal[uu .. B Lua; oHa mpeoOpa3syet
Yyuciaa B CTPOKU U TIpU HEOOXOAUMOCTU BbI3bIBaeT MeTaMeTo/bl. bosee Toro, oHa MoOXeT 3a pa3
00beUHUTHL O0Jiee IBYX CTPOK. BbI30B lua_concat(L, n) COeAUHUT (M BBHITOJKHET) n 3HaueHWI Ha
BepIIMHe CTeKa U 3aTajJKHeT B Hee pe3y/IbTar.

[ pyroii rosie3Hou (pyHKLUeEM sIBsseTCs lua_pushfstring:

const char *lua_pushfstring (lua_State *L, const char *fmt, ...);

OHa HeCKOJIbKO MOX0XKa Ha PyHKIHUI0 sprintf U3 C Tem, UTO cO3[aeT CTPOKY Mo ¢hopMaTUpyroien
CTPOKE U HEKOTOPBLIM [ OTOJIHUTEeIbHbIM aprymeHtaM. OfHaKo, B OTJIMUME OT sprintf, Bam He
HY’>KHO TIpefiocCTaBasTh Oydep. Lua quHaMuuecKu cOo3qacT CTPOKY AJii BaC HAaCTOJIbKO OOJBIIOH,
HaCKOJbKO 3TO HeobOxozumo. JTa GYHKIUS 3aTajKyhBaeT TIOJYUMBIIYIOCS CTPOKY B CTeK U
BO3BpalljaeT yKa3aTe/b Ha Hee. Bam He Hy>kHO 6eCIOKOUTBLCS O repernoHeHuu Oydepa.

Ha paHHBIM MOMEHT 3Ta (YHKLUS MO Jep)KUBaeT TOJbKO AUPEKTUBBI JJis1 BCTaBKU CJieJ YIOL[UX
snemeHTOB ([IpuMeuanue: /IvpekTrBa %p A/ yKas3aresel nossuanch B Lua 5.2.):

%s CTPOKa, 3aBeplilieHHasi Hy/lb-CUMBOJIOM
%d Ljes10e uncio (integer)

%f uncno Lua (double)

%p yKasaresb

%c 1je/0e unciIo (integer) Kak CUMBOJI

%% CUMBOJI '%'

Hukakue MO,Z[I/Id)I/IKaTOpr, TdKHWE KdK IIMPHUHAd W/IK TOYHOCTb, el He moa a ep>XuBaroTC4d.
N lua_concat, U lua_pushfstring IMOJIe3Hbl, KOra Mbl XOTUM COEJWHUTH TOJIbKO HECKOJIbKO



cTpok. O/1HaKo, eC/M HaM HY>KHO COeJJUHUTb MHOTO CTPOK (/M CUMBOJIOB) BMeCTe, TO Jle/laTh 3TO
10 OJJHOMY 3a pa3 MOKeT OBbITb 10BOJIbHO HeahheKTUBHO, KaK Mbl BUj ey B pasaesne 11.6. B atom
cjlydae Mbl MOXKEM HCI0JIb30BaTh OydepHble cpesicTBa, MpeJoCTaB/ieHHbIe BCIIOMOTaTe/lbHOM
O6ubMoTeKOM.

[Ipu OGosiee TpPOCTOM BapuaHTe TMpuUMeHeHUsi OydepHbie cpeicTBa paboTalT C AByMs
byHKUUAMU: OfiHA JaeT Bam Oydep moboro pa3Mepa, KyZia Bbl MOXKeTe TTMCaTh CBOIO CTPOKY; A pyrast
nipeo6pa3syet 6ydep B cTpoky Lua ([IpuMeuanue: 3Tu ABe GYHKLMH MOSBUINMCh B Lua 5.2). JIuCTUHT
28.3 [ eMOHCTpPUpPYeT WCIO/Ab30BaHUe STUX (QYHKLUNA TIpU TOMOINM peanv3aluu  (GyHKLUU
string.upper TIPSIMO M3 UCXOHOTO (haiisia 1strlib.c. [lepBbiM 11arom /st UCTIO/Ib30BaHUst Oydepa u3
BCIIOMOTarefbHOW Oub/iMoTeKku sBsieTCs OObsIB/ieHWe TlepeMeHHOW C THUIOM lual_Buffer.
CrnenyrouUM I1arOM SIBJISIETCS BbI30B lual _buffinitsize [AJIs1 MOJIyueHUsl yKa3aressi Ha Oydep c
3a/1aHHBIM pa3MepoM; 3aTeM Bbl MOXKeTe CBOOO/HO UCMO0JIb30BaTh 3TOT Oydep /s co3aHusi cBoel
crpoku. [locneqHuii mar — 3TO BBI3OB lual_pushresultsize [/ TipeoOpa3oBaHus COJlePXKUMOTO
Oydepa B HOByl cTpoKy Lua Ha BepiivHe cTekKa. Pa3mMep B 3TOM BTOPOM BbI30BE — 3TO
OKOHYaTe/bHbIK pa3Mep CTpoku. (YacTo, Kak B HalleM npuMepe, 3TOT pasMep paBeH pasmepy
Oydepa, HO oH MOXeT ObITh MeHbllie. Ec/i Bbl He 3HaeTe TOUHBIM pa3Mep MOJydaroleicss CTPOKH,
HO 3HaeTe, UTO ee pa3Mep OrpaHUYeH, TO Bbl MOKeTe obe3omnacuThb cebsi, Bbijenus Oydep 6o0bIiero
pa3mMepa.)

JIncruHr 28.3. ®yHkiudg string.upper

static int str_upper (lua_State *L) {

size_t 1;

size_t 1i;

lualL_Buffer b;

const char *s = lualL_checklstring(L, 1, &l1);
char *p = lualL_buffinitsize(L, &b, 1);

for (1 =0; 1< 1; i++)

p[i] = toupper(uchar(s[i]));
lual_pushresultsize(&b, 1);
return 1;

}

Ob6parute BHUMaHWe, 4TO GYHKUUS lual_pushresultsize He TMoJiydaeT cocTosiHue Lua B
KaueCcTBe CBOEro rnepBoro aprymenra. [1oce nHuimanu3anuu Oydep XpaHUT CCHIJIKY Ha CO CTOSIHUE,
T03TOMY HaM He HY>KHO Tepe/iaBaTh ero Mpu BbI30Be 0 CTa/lbHbIX GYHKIUN A1 paboThl ¢ Oydepamu.

MBI Takke MO)KeM HCIO/b30BaTh 3TU Oydephl He 3Hasi MaKCUMa/IbHOM [JIMHBI TOJydaemMoi
cTpoku. JluctuHr 28.4 mokasbiBaeT YMPOILIEHHYH peanu3aluio (yHKLUU table.concat. B 3ToM
(GyHKIMY MBI CliepBa BbI3biBaeM lual_buffinit A/ uHUIManu3auuu 6ydepa. 3arem Mol 00aB/isieM B
Oydep a/7eMeHTBI OAUH 3a [PYTHMM, B 3TOM C/lydae UCMOJb3ys (YHKIHI0 lual_addvalue. HakoHerli,
luaL_pushresult ocBoOOgaeT Oydep u momelriaeT UTOTOBYHO CTPOKY Ha BepIIIMHY CTeKa.

JIncruur 28.4. YnpolieHHas peanu3sauus table.concat

static int tconcat (lua_State *L) {

lualL_Buffer b;

int i, n;

luaL_checktype(L, 1, LUA_TTABLE);

n = lualL_len(L, 1);

lualL_buffinit(L, &b);

for (1 = 1; 1 <= n; i++) {
lua_rawgeti(L, 1, i); /* get string from table */
lualL_addvalue(b); /* add it to the buffer */
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lualL_pushresult(&b);

return 1;

}

BcrioMorarenbHasi 6ubroTeKa mpe/o CTaB/isieT HeCKOJ/IbKO (GyHKLUM AJisi Jj00aB/ieHus 3HaueHui
K Oydepy: dyHKIUs lual_addvalue J00aB/ssieT cTpoky Lua, KoTopasi HaX0[JUTCS Ha BepIlMHe CTeKa;
byHKIMA lual_addlstring A00aB/sieT CTPOKM C 3aJjaHHOW AJMHOW; GYHKIUA lual_addstring
n00aB/isieT CTPOKY, 3aBepIlIeHHYH HY/b-CUMBOJIOM, U (PYHKIMS lual_addchar Jj00aB/isieT OfUHOUHbIE
CUMBOJIbL. OTU QYHKLIMM UMEIOT CJ/ie[] yIolljye MPOTOTUIIbI:

void lual_buffinit (lua_State *L, lualL_Buffer *B);

void lual_addvalue (luaL_Buffer *B);

void lualL_addlstring (lualL_Buffer *B, const char *s, size_t 1);
void lualL_addstring (lualL_Buffer *B, const char *s);

void lual_addchar (luaL_Buffer *B, char c);

void lualL_pushresult (lualL_Buffer *B);

Korza BbI ucnosib3yeTe Oydep 6ub1MoTeKH auxlib, BaM HY>KHO YUYUTHIBAaTh OJMH MOMeHT. [1ociie
VHULMaM3aluu 0ydepa OH XpaHUT HEKOTODbIe TIPOMeXKYTOUHbIe pe3ynbTarhl B cTeke Lua. [ToaTomy
Bbl He MOJ)KeTe Tpe/iroJiararb, UTo BepIlliiHa CTeKa 0 CTaHeTCs TaM, I'/le OHa Obljia repef TeM, Kak BbI
Haua/ii UCTOo/b30BaThk Oydep. bosee Toro, XoTs Bl MOYKETe MCII0Jb30BaTh CTeK JJis A Pyrux 3afay
BO BpeMsi ToJ/b30BaHUs OydepoM, CueTUMK 3aTa/JKUBAHUW-BHITATKUBAaHUN TIpU  KaKJOM
M0/b30BaHUM [ 0/DKeH ObiTh cOasaHCHpPOBAH BCAKUM pa3, Korja Bbl oOpaijaetech K Oydepy.
WcknmoueHreM W3 3TOTO MpaBuia siBseTcss GyHKUUsS lual_addvalue, KOTOpasi Tpe/IioJiaraeT, 4yTo
CTPOKa, KOTOPYIO Hafl0 106aBUTH K Oydepy, Oblsia momellieHa Ha BePILUHY CTeKa.

28.3. Xpanenue cocrosinus B pyHknusax C

Yacto ¢yHkuusMm C HY)KHO XpPaHUTh Kakue-HUOY[b He/IOKa/lbHble JaHHble, TO eCTh [ aHHbIe,
KOTOpBbIe TepeXXUBYT Bbi3BaBIy0 X GyHKIUI. B C Mbl 00bIYHO UCTIO/b3yeM Ti00anbHbIe (extern)
WM CTaTuuecKue (static) mepeMeHHble /1751 3TOM Leau. O HAKO, KOTJa Bbl nullleTe 6UOIMOTeuHbIe
dyskuuu gas Lua, To ucnonb30BaHue T00anbHBIX WK CTAaTUUeCKUX TepeMeHHbIX — He OuYeHb
XOpOoLIWW oA X0/ . Bo-niepBbix, BBl HE MOXKeTe XPaHUTh MPOU3BOJIbHOE 3HaueHue Lua B mepeMeHHOU
C. Bo-BTOpBIX, 6UO/MMOTEKa, KOTOpasi HWCIOJib3yeT TakKue TepeMeHHble, He OyaeT KOpPPEeKTHO
paboTaThk C HeCKOJIBKUMU CO CTOsIHUsAMU Lua.

Y ¢yukiuu Lua ecTh JBa OCHOBHBIX MeCTa XpaHEHUs HeJOKaldbHBbIX [laHHBIX: T/I0OanbHbIe
repeMeHHble U HelloKa/ibHbIe nepeMeHHble. C API Takxe rpejocCTaB/sieT ABa O CHOBHBIX MeCTa [ Jis
XpaHeHUs1 HeJIOKa/IbHBIX [1aHHbIX: peeCTP U BePXHHe 3HaUeHUs..

Peecmp — 310 rno6anbHas Tabsuila, K KOTOPOW MoOKeT oOparuThcs TosbKo Kkop C.
(ITlpumeuanuie: Ha camoM [iesie K peeCTpy MOXXHO 00OparuTbcsi U u3 Lua mipu momoiy QyHKIUU U3
OTJIaflouHOW OubMoTeku debug.getregistry.) OOBIYHO peecTp WCMOJb3YeTCs AJis XPaHeHUs
NaHHBIX, KOTOpble OyAyT WCIO/b30BaThCsl Cpa3y HECKOJbKHMU MOAYAsSMU. Eciu BaM HYKHO
COXpaHSATh [ aHHble TOJILKO [/ Balllero MOAY/AA WM (YHKLUWM, TO Bbl [1O/DKHBI MCIIOJIb30BaTh
BepXHHe 3Ha4yeHUs..

Peectp

PeecTp Bcerjia pacriojio’keH 1Mo ncesoouHOeKCy, Ube 3HaueHHe OTIpeiefisieTCsl LUA REGISTRYINDEX.



IIceB0UH/ €KC TOX0OXK Ha WHJEKC B CTeKe, 33 UCK/IF0UeHHeM TOI'0, UTO CBsI3aHHble C HUM 3Ha4yeHUs
HaxoAsTcd He B cTeke. bonbmHcTBO (yHKUui B Lua API, KoTOpble NMpUHHUMANOT WHJEKChl B
KaueCcTBe apryMeHTOB, TakKe NMPUHUMAIOT U MCEBJOUHMEKChl — 3a UCK/OUeHueM TeX (QyHKIUH,
KOTOpbIe YyMpaBJ/sOT CTEKOM, Harmpumep, lua_remove M lua_insert. Hampumep, uToObl MOMy4YUTH
3HaueHUe, XpaHsllieecsl B peeCTe C KJIF0UOM "Key", Mbl MOYKe€M UCII0JIb30BaTh CJie] YIOLLUM BbI30B:

lua_getfield(L, LUA_REGISTRYINDEX, "Key");

PeecTp — 310 06bIuHas Tabuija Lua. COOTBETCTBEHHO, BBl MOXKET€e UH/ eKCUPOBaTh ee JIF0O0bIM
3HaueHueM Lua, kpome nil. OpHako, MOCKOJ/bKY y Bcex moAaynert C ofUH U TOT >Ke peecTp, BO
n30ekaHve KOH(IMKTOB BbI JO/DKHBI C O CTOPO’KHO CThIO BbIOMpATh 3HaU€HUs /1Jis1 UCI0/Ib30BaHus B
KauecTBe Kitoueil. CTPOKOBBIE K/IFOUM 0COOEHHO ymOoOHBI, KOT/la Bbl XOTUTE pa3peliuThb JpyruM
He3aBUCHMbBIM Oub/MOTeKaM 0OpalraTbCs K BallliM JaHHBIM, 110 CKOJIbKY BCe, UTO UM HY>KHO 3HATh,
— 9TO0 UM Kioua. 1711 TaKuX K/Iroueil He CyI[eCTBYeT ITOJIHOCThIO 6e30macHOro mMeToja Bbibopa
K/IF0Ueil, HO eCTb HEKOTOPhle XOpoliiue MpaBu/a, HallpuMep, He UCI0JIb30BaTh PacIipoCTPaHeHHbIe
MMeHa ¥ HauWHaTh Ballld UMeHa C UMeHU Oub/IMoTeKr uin uero-to Bpoze 3toro. ([Ipedukcer Bpose
lua WK lualib He peKOMEH/] YIOTCSl.)

Bbl HUKOT[]a He [JOJ/DKHBI WCIOJIb30BaTh UMC/Aa B KadyeCTBe K/HUel peecTpa, I10CKOJIbKY
nmof00HBIe KIFOUM 3ape3epBUPOBaHBI A/ cucmembl ccbl1oK (reference system). JTa cucTeMa
COCTOMUT W3 Mapbl QYHKIMH BO BCIIOMOTrarebHOW 6MOIMOTEKe, KOTOPhIE TI03BOJISIIOT BaM XPaHUTh
3HaueHUs B Tabmile, He OeCIOKOSICh O CO3MAHWM YHMKa/TbHBIX UMeH. DyHKIMA lual_ref co3maer
HOBBIE CCBIJIKU:

int r = luaL_ref(L, LUA_REGISTRYINDEX);

[laHHBII BbI30B BBbITAAKMBaeT 3HaueHWe M3 CTeKa, COXpaHseT ero B Tabiuile C HOBBIM
L|eJIOYMC/IEHHBIM KJ/IFOUOM U BO3BpalllaeT 3TOT KJ/OY. Takod K/IHOU Mbl Ha3blBaeM CCbLIKOU
(reference).

Kak cnepyeTr W3 Ha3BaHUs, Mbl M0JIb3yeMCS CChbIJIKAMHA B OCHOBHOM TOI/ia, KOT[la HaM HYKHO
XPaHUThb CChIIKY Ha 3HayeHWe Lua BHyTpu cTpykTypbl C. Kak MbI yXe BUZe/ld, Mbl HUKOT[a He
J0JDKHBI XpaHUTh yKaszareyu Ha cTpoku Lua BHe ¢pyHkumu C, koTopas ux Bo3Bparuia. bosee toro,
Lua paxe He mpejsaraeT ykasaTead Ha Jpyrue oOBeKThbl, TakKhe KakK TabauLbl WM (YHKLMMU.
[TosTOMy MBI He MOXKeM CCbLIaThCsl Ha 00beKThl Lua uepe3 ykasarenu. BmecTto 3TOro, xorga Ham
TpeOyrOTCs TaKKe yKas3aTesu, Mbl CO3JaeM CChIJIKM U XpaHuM ux B C.

YToOBbI 3aT0J/IKATh 3HaUeHUe, CBsI3aHHOE C CChIIKOM r, B CTeK, MbI IIPO CTO MUILIEM C/eJ yiolijee:

lua_rawgeti(L, LUA_REGISTRYINDEX, r);

HaKOHEI_[, UTOOBI BbICBO60,£[I/ITb U 3HaUYeHue, U CChIJIKY, MbI BbI3bIBaeM lual_unref:

luaL_unref(L, LUA_REGISTRYINDEX, r);

[Tocne 3TOro BbI30Ba HOBBIY BbI30B lual_ref MOYKeT CHOBA BEPHYTbH 3TY CChIJIKY.

CucreMa CChIJIOK TPaKTyeT nil kak ocoObIii ciyuaii. Kakblii pa3, Kor/ia Mbl BbI3biBaeM lual_ref
A7s 3HaueHMs1 nil, BMecTo co3maHusi HOBOW CChUIKM OHa BO3BpalljaeT CChUIKYy Ha KOHCTAHTY
lua_refnil. Cyiefi yIOIIMU BbI30B HAUET O He J]eJlaeT:

luaL_unref(L, LUA_REGISTRYINDEX, LUA_REFNIL);

A 5TOT BBI30B 3aTajIKMBaeT Nil, Kak ¥ 0K an0Ch:

lua_rawgeti(L, LUA_REGISTRYINDEX, LUA_REFNIL);



CucreMa CChUIOK Tak)Ke OTIpefiesisieT KOHCTAHTY LUA_NOREF, KOTOpasl SIBJISIETCS 1IeJIbIM YHC/IOM,
OT/JIMUHBIM OT /000U mAeMcTBymOIeld cchlKM. OHa ymob6Ha, 4TOOBI TOMeuaThb CChIJIKM Kak
HeJ eliCTBUTe/IbHBIE.

IpyruMm 0e30TIacCHBIM METOZOM CO3/laHMsl K/IIoueld B peecTpe SBJSETCS WCIO/b30BaHUE B
KaueCcTBe KJOUa aJipeca CTaTUUeCKOW mepeMeHHOU B BallleM KOJie: KOMIIOHOBIIMK 1M03a00THUTCS O
TOM, UTOOBI 3TOT azipec OyAeT YHUKaJbHBIM CpeAiu Bcex 6ubmmoTek. [I1s1 MCIO/Ib30BaHUs 1aHHOTO
BapyvaHTa BaM MOHaJ00uTca (YHKIUA lua pushlightuserdata, KOTOpas 3aTajlKWBaeT B CTeK Lua
3HaueHue, TipejicTaBJistolnee ykasarenb C. Cre/yrouuii Kofi MoKa3biBaeT, KakK XpaHUTh U BO3BpalllaTh
CTPOKY U3 peecTpa Ipu MOMOII[HA TOTO MeTOo/a:

/* nepemMeHHas C YHWUKa/lbHbIM agpecom */
static char Key = 'k';

/* XpaHWUT CTpPOKYy */

lua_pushlightuserdata(L, (void *)&Key); /* 3aTankuBaeT agpecc */
lua_pushstring(L, myStr); /* 3aTankuBaeT 3HayeHune */
lua_settable(L, LUA_REGISTRYINDEX); /* registry[&Key] = myStr */

/* BO3BpawaeT CTPOKYy */

lua_pushlightuserdata(L, (void *)&Key); /* 3aTankuBaeT agpec */
lua_gettable(L, LUA_REGISTRYINDEX); /* BoO3BpalWaeT 3Ha4yeHue */
myStr = lua_tostring(L, -1); /* npeobpa3yeT ero B CTPOKy */

Mkb1 06cynum obierueHHbIe MoJ/ib30Barenbckre gaHHbie (light userdata) 6o/iee mogpo6HO B paszmesne
29.5.

YtoOBI YIIPOCTUTH MCIIO/Ib30BaHHE aJlPeCOB MMepeMeHHbIX B KaueCTBe YHUKaIbHBIX Kmouel, Lua
5.2 BBOAUT [iB€ HOBbIE (byHKL]I/II/I: lua_rawgetp MU lua_rawsetp. OHM IOXO)XHM Ha lua_rawgeti W
lua_rawseti, HO BMECTO ILIeJIbIX UMCEeJ OHU MCIOJIb3YIOT Kak K/touM ykasarenu C (mepeBejjeHHbIe B
oOnerueHHble TMOJ/b30BaTenbCkre gaHHble). C HUMH Mbl MO>XKEM IIepernucarh TpeJ bl YUl Ko/
cienyroiuM obpa3om:

static char Key = 'k';

/* XpaHWUT CTpPOKYy */
lua_pushstring(L, myStr);
lua_rawsetp(L, LUA_REGISTRYINDEX, (void *)&Key);

/* BO3BpawaeT CTPOKy */
lua_rawgetp(L, LUA_REGISTRYINDEX, (void *)&Key);
myStr = lua_tostring(L, -1);

O6e (pyHKIMM UCTIOJB3YIOT MPsIMOM f0CTyM. Tak Kak y peecTpa HeT MeTarab/ulIbl, TIPIMOM 10 CTyM
BesleT ce0sl Tak e, KaK U 00bIYHBIN 0 CTYII, HO HEMHOT 0 3 deKTUBHee.

Bepxnne 3HAYEeHHUA

B To BpeMsi Kak peecTp MpejJaraeT ryio0anbHbie MepeMeHHbie, MeXaHU3M BepXHUX 3HaueHull
(upvalue) peanmusyer aHanor crarudyeckux mnepeMeHHbIX B C, KOTOpble BUAHBI TOJbKO BHYTPHU
KOHKpeTHOUM ¢GyHKUMU. Kakbili pa3, korga Bbl co3jgaete HOBYHO (PyHkuuio C B Lua, Bbl MOXeTe
CBsI3aTh C Hell M1000e KO/MUeCTBO BepXHUX 3HaUeHUH; KaXk/[0e BepXHee 3HaueHHe MOXKeT XPaHUThb
o HO 3HaueHue Lua. [ToTom nipu Bbi30Be (GYHKLIMM OHA IMOJiyuyaeT CBOOOAHBIN 10CTYI K M060oMy U3
ee BepDXHUX 3Ha4eHUM, UCTI0J/Ib3YS TICeBJ 0MH/ €KChlI.

Me1 HasbiBaeM 5Ty CBsi3b (PyHKUMHU C CO CBOMMM BePXHHUMHU 3HaueHUsIMU 3ambikaHuem (closure).



3ambikaHue C TMpPpUMEPHO COOTBETCTBYeT 3aMbiKaHWIO Lua. B yacTHOCTH, BBl MOXKeTe CO37aBarb
pasHble 3aMbIKaHUs, UCIIO/b3Ys OZlUH U TOT >Ke KOJ, (PYHKIMU, HO C pa3HbIMU BePXHUMMU 3HA4e€HUSIMU.

B kauecTBe MpOCTOro npumepa JAaBaliTe HanuiieM (QyHKIMIO newCounter Ha C. (IIpumeuanue:
Mg1 omipesienuu 3Ty >Ke QyHKIuio Ha Lua B pa3gene 6.1.) Ota dyHKius sBaseTcs: ¢habpukoii: oHa
BO3BpalllaeT HOBYI (PYHKILIMIO counter TIPM Ka)kIOM CBOeM BbI30Be. XOTSl y BCeX 3TUX (GYHKI[UU
OMH U TOT e Koj C, KaKaas U3 HUX XpaHUT CBOM cOOCTBeHHBbIN cueTurk. ITa MyHKIUA-habprka
BBITVIAAUT C/ie/lyIOIUM 06pa3om;

static int counter (lua_State *L); /* npeaBapswuee o6bABNeHuUe */

int newCounter (lua_State *L) {
lua_pushinteger(L, 0);
lua_pushcclosure(L, &counter, 1);
return 1;

}

[naBHOM ¢yHKIMeN 3mech siBaseTCsl lua_pushcclosure, KOTOpasi CO3haeT HOBOe 3aMbikaHue. Ee
BTODbIM apryMeHTOM siBjisieTcst 6a3oBast ¢GyHKIUUs (B TIpUMepe 3TO counter), a TPETbUM — UHUCJIO
BEepXHUX 3HaueHul (B rnpumepe 310 1). [lepes co3maHueM HOBOTO 3aMbIKaHUS MbI /1 0JDKHBI 3aTOJIKATh
B CTeK Haua/ibHble 3HaueHUsl [iJi UX BepXHUX 3HaueHUU. B Hallem npuMmepe Mbl 3arankuBaeM 0 Kak
HauajbHOEe 3HaueHue /1Jis1 elJUHCTBEHHOT0 BepxHero 3HaueHus. Kak u oxujanoch, lua_pushcclosure
OCTaBJ/isieT HOBOE 3aMblKaHMEe B CTeKe, MOSTOMY 3aMblKaHME Yy)Xe TOTOBO K BO3BpallleHUIO0 Kak
pe3ynbTar newCounter.
Tenepsb JaBaiiTe pacCCMOTPUM OIIpeJ|efieHue counter:

static int counter (lua_State *L) {
int val = lua_tointeger(L, lua_upvalueindex(1));

lua_pushinteger (L, ++val); /* HOBOE 3HauyeHue */
lua_pushvalue(L, -1); /* pybnupyet ero */
lua_replace(L, lua_upvalueindex(1l)); /* obHOBNsAeT BepxHee 3HauyeHue */
return 1; /* BO3BpalaeT HOBOe 3HayeHue */

}

3,ZLEC]3 K/IFOYE€BBIM 3JIEMEHTOM ABJ/IAETCA MdKPOC lua_upvalueindex, KOTOprﬁ IMpoUu3BOAUT
IMmcesJOrHA eKC BEPXHEro 3HAYEHMUS. B UdCTHOCTH, BbIDpa’Ke€HHE lua_upvalueindex(1) BO3BpdllldeT
MmcesJoOuHA eKC IIepBOr'o BEpXHEIro 3Hd4YeHUA BbIHOJIHHIOH.[EﬁCH (I)YHKI_II/II/I. Onarp Xe, ODOTOT
IceBAOMHA €KC BBIIVIAAWT KdK JI000H ,qpyroﬁ HMHeKC CTeKd, 3da MCK/IIUeHneM TOro, 4To OH He
XUBeT B C(CTeKe. HOBTOMy BBI30OB lua_tointeger BO3BpdllldeT TeKyljee 3Hda4eHue I1€pBOI'o (I/I
EAHHCTBEHHOFO) BEpXHEro 3Ha4eHHs KdK YHCJI0. 3arem (bYHK]_[I/IH counter 3aTaJIKUBaeT B CTE€K HOBOe
3HaueHue ++val, AejlaeT €ro KOIIMI0 W HKCIIOoJIb3yeT OAHY K3 KOHHﬁ, yTOOBI 3aMEHUTHL 3HAUeHHe
BepPXHEro 3Hd4eHus. HaKOHEL[, OHd BO3BpdllldeT APYI'YIO KOIIMIO KdK CBO€ BO3BPadllldeMO€ 3HA4YE€HHE.

B kauecTBe 60Jiee CI0KHOTO TIPUMepPa Mbl peasii3yeM IPU MOMOIIM BepXHUX 3HaueHUN KOPTexXHu.
Kopmeafc !tugle D — 3TO PA3HOBHUAHOCTb 10 CTOSIHHOM 3aIlMCU C aHOHUMHBIMU I10JIIMH, BblI MOXeTe
I[MOJIYUHUTBb KOHKpeTHOE€ II0JIe II0 UMC/JIOBOMY MHAEKCY WM MOXeTe IIOJIYUYUTb BCe I10JId pd30M. B
Hallen pea/in3alivi MbI I1IpeJ CTdBUM KOPTEXH KdK QJYHKI_[I/II/I, KOTOPpbI€ 3d[IOMHWHAIOT CBOX 3HAUYEHHA B
CBOHMX BE€PXHHUX 3HAYEHHIX. HpI/I BbI30BE€ C UYHMC/JIOBBIM dprymMeHTOM 3Td CI)YHKI_]"I/IH BEpHET TO
KOHKpeTHOe moJie. I[Ipy Bbi3oBe 0e3 aprymMeHTOB OHa BepHeT Bce cBOM rmouisd. Crenyromui Koj
NJUTIOCTPUPYET HUCIIOJ/Ib30BdHHE KOpTE)KEI‘;K

x = tuple.new(10, "hi", {3}, 3)

print(x(1)) --> 10

print(x(2)) --> hi
print(x()) --> 10 hi table: 0x8087878 3



B s3bike C MbI TpefiCTaB/isieM BCe KOPTEeXU MpU MOMOINM OAHOW M TOW >Xe (PyHKLUHU t_tuple,
PO/l eMOHCTPUPOBaHHOU B ucTUHTe 28.5. [10 CKOTbKY MBI MO>KEM BbI3BaTh KOPTEX KakK C UMC/IOBbIM
apryMeHTOM, TakK W BooOIe 0e3 aprymMeHTOB, (YHKI[Us t_tuple HCIOJb3yeT lual_optint st
nosyueHusi HeoOsi3aTelbHOTO aprymeHTa. OyHKIMS lual_optint MOX0XKa Ha lual_checkint, HO OHa
He ’KaJlyeTCsl Ha OTCYTCTBUe aprymMeHTa — OHa BO3BpalljaeT 3a/jlaHHOe 3HaueHue 10 YMOJIYaHHIo (B
nipumepe 510 0).

JIncTuHr 28.5. Peanv3zanus KopTexeu

int t_tuple (lua_State *L) {
int op = lual_optint(L, 1, 0);
if (op == 0) { /* HeT aprymeHTOoB? */
int i;
/* 3aTankumBaeT Kaxgoe AOMNyCTMMOEe BEepPXHee 3HayeHne B CTek */
for (i = 1; !'lua_isnone(L, lua_upvalueindex(i)); i++)
lua_pushvalue(L, lua_upvalueindex(i));
return i - 1; /* uyncno 3Ha4vyeHun B cTeke */
}
else { /* nony4daeTt none 'op' */
lualL_argcheck(L, @ < op, 1, "index out of range");
if (lua_isnone(L, lua_upvalueindex(op)))
return 0; /* Takoro nonsa Het */
lua_pushvalue(L, lua_upvalueindex(op));
return 1;

}
}

int t_new (lua_State *L) {
lua_pushcclosure(L, t_tuple, lua_gettop(L));
return 1;

}

static const struct lualL_Reg tuplelib [] = {
{"new", t_new},

{NULL, NULL}

i

int luaopen_tuple (lua_State *L) {
luaL_newlib(L, tuplelib);
return 1;

}

Korzla Mbl WH[EKCHDYeM HeCYIIeCTBYIOIlee BepxHee 3HAU€HHE, TO pe3y/lbTaTOM SIBJISETCS
TiceBJ03HaueHWe Tuma LUA_TNONE. (Korga Mbl oOpaijaemMcsi K MHAEKCY CTeKa, HaxXosIeMycsl Ha
BEPIIMHOW CTeKa, TO MbI TaKXXe TIOJlydaeM TICEBJjO03HAUeHWe Turla LUA_TNONE.) I[loaToMy Hara
GYHKIMS t_tupie HWCIOb3yeT lua_isnone [JIi TPOBEPKU, UTO y Hee eCTh 33/laHHOE BepXHee
3HaueHue. O HakKo, Mbl HHMKOTZA He [OJ/DKHBI BBI3bIBAaTh lua_upvalueindex C OTpPHIIATeSbHBIM
WH/1eKCOM, MO03TOMY HaM CJiefiyeT TMPOBEPATh [JaHHOe yCJIOBHe, KOTJa MO0Jb30Bare/b IepesaeT
uHAekc. DyHKIUSA lual_argcheck TIpOBepsieT /000e 3aZlaHHOE YCOBHeE, BbI3bIBas OLIMOKY, ec/iv
noTpebyeTcs.

DOyHKLYS AJIST CO3/aHUs KOPTeXKel, t_new (TOXXe B MCTUHTe 28.5), TpUBUAIbHA: 10 CKOJIbKY BCe
ee apryMeHTBI Yy)Ke B CTeKe, eli BCero /MIllb HY)KHO BbI3BaThb lua_pushcclosure [JisI CO3[aHUS
3aMBIKaHUS U3 t_tuple CO BCEMU CBOMMH apryMeHTaMH B KaueCTBe BepPXHUX 3HaueHui. HakoHelr,
MaccuB tuplelib U QyHKIMS luaopen_tuple (TOXKe B MUCTUHTe 28.5) SB/SIOTCS CTaHAaPTHBIM KOJ[OM
1151 co31aHust OMO/MOTEKH tuple C eJUHCTBEHHOU (PyHKIIUEH new.



OO01 e BepxXHUE 3HAUECHHSA

3ayacTyr0 HaM HY)XHO TIpefOoCTaBUTh BceM QYHKIUAM OubmMoTeKH oO6Iuid AocTynm K
HeCKOJIbKUM 3HaueHHUsIM WU NepeMeHHbIM. XOTs Mbl MO)KEM HCII0J/Ib30BaTh PeecTp /sl 3TOU Lie/y,
MbI TaK)Ke MO’KeM UCIO0J/Ib30BaThb BepXHUeE 3HaueHUSsl.

B oTiuuune oT 3ambikaHuli Lua, 3ambikanus C He MOTYT MMeTh 00lijve BepxHUe 3HaueHUs. Y
Ka)K[]OTO 3aMbIKaHUs UMEITCSI CBOM COOCTBeHHbIe He3aBUCUMbIe BepxHUe 3HaueHUs. O HAKO, MBI
MO>KeM HaCTPOUTh BepxHUe 3HaueHHUs pa3HbiX (GYHKI[MM, YTOOBI OHU CChIIA/MCh Ha 0011yt0 Tabauiry,
Torfa 3Ta Tabauila CTaHOBUTCS OOI[UM OKpY>KeHHWeM, B KOTODOM y BCeX 3TUX (yHKIui Oymet
COBMECTHBIW [1OCTYII K /1aHHBIM.

B Lua 5.2 mpepnaraetr ¢yHKLUIO, KOTOpas oOjerdaer 3aZadyy COBMECTHOTO WCIIOJIb30BaHUS
BepXHero 3HaueHuss MexAy BceMu (PyHKiusMuU 0ubmmoTeku. Mbl oTKpbiBanu bubmuoteku C ripu
MOMOIIM lualL_newlib. Lua peanu3yeT 3Ty (PyHKLIMIO B KaueCTBe C/e/l yIOllero Makpo ca:

#define lual_newlib(L,1) \
(luaL_newlibtable(L,1), lualL_setfuncs(L,1,0))

Makpoc lualL_newlibtable MPOCTO cO3faeT Tabauily AJis 3Tou 6ubnuoreku. (Mbl Takke MOTJIA OBI
WCI0/b30BaTh lua_newtable, HO 3TOT MaKpPOC UCMOJIb3yeT lua_createtable [Jis CO30aHUsI TaOJIULIbI
3apaHee OIpeJeJleHHOT0 pa3Mepa, ONTUMAaJbHOTO [JJs1 KojudecTBa (YHKUUMA B [JaHHOU
bubmoTteke.) ®yHKIUS lual_setfuncs AobOaBasieT QyHKIIMU W3 CMKMCKa 1 B 3Ty HOBYK Tabjuily,
KOTOPpasi HaX0/lUTCs Ha BePILIUHE CTeKa.

3nech Hac WHTepecyeT TpeTuil mapameTp (YHKIUU lual_setfuncs. OH C00O6IIaeT, CKOJbKO
BepXHUX 3HaueHUU OylyT uMeTh HOBble QYHKIMU B Oubmuoteke. HauasnbHble 3HaueHUs [Jis 3TUX
BEPXHUX 3HAU€HWUW [OJ/DKHbI HaXOJUThCS B CTeKe, KaK U B cjydyae C lua_pushcclosure. Takum
obpaszom, st co3naHusi OubnMoTeku, rae Bce GyHKUUU OYyT COBMECTHO MCIOJ/b30BaTh 0OIIyIO
Tab/MIy Kak CBOe elUHCTBEHHOe BepXHee 3HaueHue, Mbl MOKeM HCII0JIb30BaTh CJie/l IO KO :

/* co3paeT 6ubnmoTeyHyw Tabnuuy ('lib' — 9TO ee CNUCOK OYHKUWUIA) */

lualL_newlibtable(L, 1lib);

/* co3paeT ob6llee BepxHee 3HayeHue */

lua_newtable(L);

/* pobaBnseT OyHKUMM K cnucky 'lib' ans HoBoli 6MGAMOTEKMN,
COBMECTHO MCMONb3Yysa MPEexH Tabnuuy Kak BepxHee 3HaudeHue */

luaL_setfuncs(L, 1lib, 1);

[TocneqHUI BBI30B TaKXKe ymassieT oOIm[yro TabJUIly W3 CTeKa, OCTaB/sAs TaM TOJILKO HOBYIO
O6ub MO TEKY.

YnpaxueHus

Ynpakuenue 28.1. Peanusyiite Ha C QyHkuuto ¢unbtpanuu (filter). OHa J0J/DKHA TMOJydarhb
CIIMUCOK U TMpeJUKar, a 3aTeM BO3BpalllaTb HOBBIM CIIMCOK CO BCEMM 3jIeMeHTaMH W3 3a[laHHOT O
CITUCKA, KOTOPbIE Y[ 0BJIeTBOPAIOT 3a/aHHOMY Ipe/iuKary:

t = filter({1, 3, 20, -4, 5}, function (x) return x < 5 end)
--t = {1/ 3/ '4}

(Ilpegukar — 3T0 Bcero juilib (QYHKLMS, KOTOpasi TTpPOBepsieT Kakoe-1ub0 yCcaoBUe U BO3BpalljaeT
JIOTUYeCKoe 3HaueHue.)
Ynpaxnenue 28.2. Vsmenute ¢yHKUUIO 1 _split (u3 jauctuHra 28.2) Tak, uToObl OHa MOTJa



paboTarb CO CTpPOKaMH, COjlep>Kal[UMHU HY/Ib-CUMBO/bI. (Kpome mpoumx u3MeHeHWN, OHa TakKke
[0JDKHA UCIO0JIb30BaTh memchr BMECTO strchr.)
Ynpaxuenue 28.3. 3aH0BO peanu3yiiTe PYHKLUIO transliterate (ympakHeHue 21.3) Ha C.
Ynpaxnenue 28.4. Peanu3syliTe 6u06/MOTeKy C U3MeHEeHHOU (yHKIMel transliterate Tak, YTOObI
Tab/MIla TPaHC/IUTepaliuM He Tiepe/iaBanach Kak apryMeHT, a XpaHuaach caMoii 6ubaroTekoii. Baria
O6ubnuoTeka /10/DKHA TPeJio CTaBUTh C/iefl yiole QyHKIUU:

lib.settrans (table) -- yCcTaHaBnuMBaeT Tabnuuy TpaHcAuTepauun
lib.gettrans () -- nony4yaeTt Tabnuuy TpaHcauTepaumu
lib.tranliterate(s) -- TpaHcnuTepupyeT 's' B COOTBETCTBUU C

TeKyllen Tabnuueri

VICIIO/Ib3yiTe peecTp [/ XpaHeHus Tab ULl TPAHC/IUT ePaljiu.

Yopaxuenue 28.5. [IoBToOpUTe MpeAbIAYIee yIIPaXKHEeHHe, UCIIOb3ys A/ XPaHeHUsI Tab LI
TPaHC/IUT€palli BepXHee 3HAUEeHHE.

Yupaxnenue 28.6. Cunraere /M BBl XOPOIIMM CTH/IEM pa3pabOTKH XpaHUTh Tab/MIly
TPaHCIUTEPAIMKM KdK YdCTbhb COCTOAHUA 6I/I6JII/IOTEKI/I, d He TIIiepegaBdaTb €€ KdK IIdpdMeTD B
transliterate?



IJTABA 29

3ajjaBaeMble Mo/ib30Bares1eM THIbI B C

B npegbifyilleii T/iaBe Mbl yBU €U, KaK pacliMpuTh Lua mpu MOMOIINM HOBBIX (YHKIUH,
HanvcaHHbix Ha C. Ternepb Mbl yBUAWM, KaK pacIliMpuTh Lua Npy MNOMOIIM HOBBIX THIIOB,
HarcaHHbIX Ha C. Mbl HauHeM C HeOOJILIIOTO MPUMEpPA; Ha IMPOTSDKEHWU BCeH raBbl MbI OyjeM
pacCIIUpsSTh ero Mpyu NOMOILIM MeTaMeTO/[0B U MPOUMX BKYCHSIIIEK.

Hair nipyimep A/1s1 3amycka JOBOJIBHO MPOCT: MacCUB JIOTUUECKUX 3HaueHWM. Takas mpocras
CTPYKTypa BbIOpaHa MOTOMY, UTO el He TpeOyHTCs KaKue-TO C0XKHbIe alrOPUTMbI, [I0O3TOMY MBI
CMOXXeM CocCpe/loTounThCsi Ha acriektax APL Tem He meHee, 3TOT Tmpumep ToJjie3eH caMm 1o cebe.
Pa3symeeTcsi, B Lua Mbl MOXXeM HCII0/Ib30BaTh TabOMULIBI /IS peanu3aliid MacCHUBOB JIOTHMUeCKUX
sHaueHu. Ho peamu3anmst Ha C, Tle Mbl XpaHUM KaXk/yIO0 3aliMCh B OJJHOM €JJUHCTBEHHOM OuTe,
UCII0/Ib3yeT MeHee 3% OT TMaMsATU, UCIIOJ/Ib3yeMOM /151 TaOJULIbI.

7151 Hatllel peanM3aliuv HaM MOHAZA 00STCsA Cief| yrolije OTipe/i eJieHus:

#include <limits.h>

#define BITS_PER_WORD (CHAR_BIT*sizeof(unsigned int))
#define I_WORD(1) ((unsigned int)(i) / BITS_PER_WORD)
#define I_BIT(1) (1 << ((unsigned int)(i) % BITS_PER_WORD))

BITS_PER_WORD — 3TO KOJIMUeCTBO OUT B 0e33HaKOBOM I[e/loM umcjae. MakpoC I_WORD BBIUMCJISET
CJIOBO, KOTOpPOE XPaHWUT OUT MO 33/laHHOMY WH/[IeKCY, @ MaKpOoC I_BIT BBIYUC/SET OUTOBYH) MacKy
N7ist 06pailleHusi K COOTBeTCTBEHHOMY OUTY /1aHHOT O C0Ba.

Mg1 Gy em mpe/ CTaB/ASTh Halllk MAaCCUBBI TIPY TTIOMOILU CJie/l IOIIlel CTPYKTYphI:

typedef struct NumArray {

int size;

unsigned int values[1]; /* nepemeHHas 4acTb */
} NumArray;

MbI 00BsIB/IsIEM MaCCHB values C pa3MepoM B 1 JIMIIb B KaueCTBe 3aTl0THUTEIS, 110 CKOJIbKY CTaH/apT
C 89 He monyckaeT MaccuBbl C pa3MepoM 0; Mbl BBICTaBUM €r0 HaCTOSIIMK pa3Mep, KOTr/a Bbl/leJIuM
7151 Hero namsaTh. Ciefyroljee BbIpaXKeHUEe BIYUC/ISIET UTOTOBBIM pa3Mep MacCHBa C n 371eMeHTaMM:

sizeof (NumArray) + I_WORD(n - 1)*sizeof(unsigned int)

(MBI BbIUM e WMHUILY W3 n, T0CKOJIbKY HauajbHas CTPYKTypa y»Ke COJep)XUT MeCTO T0J OJWH
3/IEMEHT.)

29.1. ITorb30BaTenbckue AaHHbIe (Userdata)

Haiira mepBasi 3aJjaua — TOHSTH, KaK IMPeJiCTaBUTh CTPYKTYPY NumArray B Lua. CrieliiaqbHO [JJIs
sroro Lua mpepocraBiseT 0a30BbIi TUM: noab3osamenbckue OaHHble (userdata). laHHBIA THI
cooTBeTCTBYeT obslactu HeoOpabarbiBaeMoi maMaTy B Lua 0e3 Kakux-M00 BCTPOEHHBIX [JIs Hee
oTiepaLvi, B KOTOPO# Mbl MOXKEM XPaHHUTb UTO-yTO/HO.

®yHKIUST lua_newuserdata BbIJensgeT OJOK TMaMsTH 3aJjaHHOTO pa3Mepa, 3aTaJKUBaeT
COOTBETCTBeHHbIE TI0/Ib30BaTe/IbCKUe IaHHbIe B CTEK U BO3BpalllaeT ajipec 3Toro 6Ji0Ka:



void *lua_newuserdata (lua_State *L, size_t size);

Eciy 1o Kakoi-To MpUUMHEe BaM HY)KHO BbI/I€/IUTh TMaMsATh UHBIM Cocob0M, TO MOXXHO OueHb
JIETKO CO37aTh TOJIb30BaTe/lbCKUe JaHHble pPasMepPOM C yKas3aTe/b U XpPaHUTb TaM yKas3aTe/b Ha
HacTosIUM 6/10K mamMsaTu. Mbl yBU/IUM TIPUMepbI [laHHOW TeXHUKU B TyiaBe 30.

C nomMo1bpto lua_newuserdata (PYHKLMS AJisI CO3aHUSI HOBBIX MacCHBOB JIOTUUYECKUX 3HaueHUM
BBITVIAAUT C/ie/lyIOIIUM 00pa3oM:

static int newarray (lua_State *L) {
int i;
size_t nbytes;
NumArray *a;

int n = lualL_checkint(L, 1);

lualL_argcheck(L, n >= 1, 1, "invalid size");

nbytes = sizeof(NumArray) + I_WORD(n - 1)*sizeof(unsigned int);
a = (NumArray *)lua_newuserdata(L, nbytes);

a->size = n;
for (1 = 0; 1 <= I_WORD(n - 1); i++)
a->values[i] = 0; /* uHuMUManu3npyeT maccuB */

return 1; /* HOBble NO/Mb30BaTe/lbCKMWE fAaHHbIE yXe B CTeke */

}

(Makpoc lualL_checkint — 3TO JIMIIb TIpUBeJeHHWe TuUIa Haj lual_checkinteger.) Kak TOJBKO
(bYHK]_[I/IH newarray 3dperuCTpupOoBdHd B Lua, MbI MOXeM CO34dBdTb HOBBIE€ MACCHUBHI IIDHU ITOMOIINH
OTIepaTopoB Haro00ue a=array.new(1000).

,Z[J'IH COXpdHEHHUA 3dIIMCH MbI 6y,[[€M HMCII0J/Ib30BaTh BbBI3OB BpOJe array.set(a,index,value).
[To3ke Mbl YBUIMM, KaK MCIIO/Ib30BaTh MeTaTab/ULIbI 17151 TIOZ 1 epXKKU 00Jjiee y00HOTO CHUHTaKCHCa
a[index]=value. B 06oux ¢opmax 3amucu B OCHOBe JIeKUT OfHAa U Ta ke ¢yHKiud. OHa
rnpearoJaraeT, YTo MHA €KCbl HAUHMHAIOTCA C 1, KdK 3TO IIpUHATO B Lua:

static int setarray (lua_State *L) {
NumArray *a = (NumArray *)lua_touserdata(L, 1);
int index = lualL_checkint(L, 2) - 1;

lualL_argcheck(L, a !'= NULL, 1, "'array' expected");
lualL_argcheck(L, 0 <= index && index < a->size, 2,
"index out of range");

luaL_checkany(L, 3);

if (lua_toboolean(L, 3))

a->values[I_WORD(index)] |= I_BIT(index); /* set bit */
else

a->values[I_WORD(index)] &= ~I_BIT(index); /* reset bit */
return 0;

}

HOCKOJIbe Lua B KauecTBe /IOTMUYeCKOT O IIPUHHUMAET noboe 3Hd4eHHre, OJId TPETbero IiapaMeTpd
MBI MCITIO0JIb3yeM lualL_checkany: OHa J/IUIIb IMmpoBepdeT, 4TO AJid dHHOT'O IIdpdMETpad €CTh 3Hd4YeHHe
(He Bd’>XHO, KaKOE). Ecnu MBI BBI3OBEM setarray C HEKOPPeKTHBIMU aprymMeHTaMH, TO IIOJIyUUM
oz poOHbIe coobIeHus 06 ommOKax:
array.set(0, 11, 0)
--> stdin:1: bad argument #1 to 'set' ('array' expected)

array.set(a, 1)
--> stdin:1: bad argument #3 to 'set' (value expected)



Cnenytoiast GyHKIMsI BO3BpalljaeT 3amuch:

static int getarray (lua_State *L) {
NumArray *a = (NumArray *)lua_touserdata(L, 1);
int index = lualL_checkint(L, 2) - 1;

lualL_argcheck(L, a !'= NULL, 1, "'array' expected");
lualL_argcheck(L, 0@ <= index && index < a->size, 2,
"index out of range");

lua_pushboolean(L, a->values[I_WORD(index)] & I_BIT(index));
return 1;

}

Mei1 omipesienum Apyryro GYHKIMIO /1Jis BO3BPall[eHUsI pa3Mepa MacCHBa:

static int getsize (lua_State *L) {
NumArray *a = (NumArray *)lua_touserdata(L, 1);
lualL_argcheck(L, a !'= NULL, 1, "'array' expected");
lua_pushinteger (L, a->size);
return 1;

}

HaKOHEI_[, HdM HY>KHO HEMHOTI'O A OIIOJIHUTE/IbHOI'O KOAad OIS MHULIUA/IN3dLINN Halleli 6MO/INOTeKHU:

static const struct lualL_Reg arraylib [] = {
{"new", newarray},

{"set", setarray},

{"get", getarray},

{"size", getsize},

{NULL, NULL}

Iy

int luaopen_array (lua_State *L) {
luaL_newlib(L, arraylib);
return 1;

}

M BHOBH MbI BOCIOJIb3yeMcsi (GyHKIMeW lual_newlib W3 BcromorarenbHOW Oubauoreku. OHa
co3zmaet TabaUIly U 3aTIOHSIET ee TTapaMu UMsi-(YHKI[Ms, 3a/laHHBIMA MacCUBOM arraylib.
[Tocne oTKpbITUS OUO/IMOTEKHU MBI TOTOBBI UCTIO/Ib30BaTh Halll HOBBIHM Tum B Lua:

a = array.new(1000)

print(a) --> userdata: 0x8064d48
print(array.size(a)) --> 1000
for 1 = 1, 1000 do
array.set(a, i, i%5 == 0)
end

print(array.get(a, 10)) --> true
29.2. MeTaTaOo/MIbI

Y Hamielt Tekyiei peanu3aluy eCcTb KpyIHas Abipa B 6e30macHO CcTU. [IomycTuMm, 1oJib30Baresb
Haluuier 4YTo-TO BpoJAe array.set(io.stdin,l,false). 3HaueHWe B io.stdin — 3TO
IMOJIb30BAT€/IbCKHE O dHHBIE C YKd3dTeJ/ieM Hd IIOTOK (FILE*). N3-3a TOI'O, UTO 3TO I1I0JIb30BAadTe/IbCKUe
JaHHbIe, array.set C paZOCTbIO INPUMET HMX KadK ,Z[OHYCTHMbIﬁ dPIr'yMEHT; BEPOATHO, pPe3y/IbTdTOM
OymeT moBpexeHue TaMsaTU (eCM MoBe3eT, BBl MOJKeTe TOJYUUTh BMECTO 3TOTO COO0OIlijeHue o
BBIXOJe MHJEKCAa 3a TpaHMIbl WHAeKcauuu). [logo6Hoe ToBegeHWe HeAOMYCTUMO /s 000M
oub/moteku Lua. HesaBucumo ot TOI'O, KdK Bbl HCIIOJIb3YETE 6I/I6J'II/IOTEKy, OHAd He [O0J/DKHa



noBpeXkaaTh AaHHble C UM MPUBOAUTE K cO0sIM € Bhijaueii amria s pa u3 Lua.

OOBIUHBIM MeTOo[40M, yTOOBI OT/IMYATH OOWH THII II0JIb30BAT€/JIbCKUX MOddHHBIX OT [OPYTHUX,
SABJIAeTCA CO34aHue YHI/IKaJII)HOI‘/JI METaTa6J'II/I]_U:I AJdd 3TOr'0 THIld. Ka)K,quﬁ pd3, KOraa Mbl CO3[4deM
IMOJIb30BdT€/IbCKHUE [OddHHbIE, MBI IMIOMeUdeM HX IIpU IIOMOIIH COOTBETCTBEHHOU METaTa6JII/ILIbI;
Ka}K,Z[bII‘;I pa3, KOraga Mbl I10JyddeM II10J/Ib30BadTe€/IbCKHME [OdHHbIE, MBI IIDOBEpSAEM, €CTb JIM Y HHX
IMMpaBU/IbHAA METaTa6J'II/II_Ia. ITo CKOJIBKY KO/J, Lua He MOXeT NU3MEHUTDH METaTa6J'II/I]_1y
IMTOJIb30BaT €JIbCKUX [ dHHBIX, OH HE CMOJXeT I104 4 e/IaTh Halll KOJA.

Ham Takxke HY>XHO MeCTO /i1 XpPdHEHHA 5TOW HOBOU METaTaGJ'II/I]_IbI, yTOOBI MBI MOIVIU
O6paH_[aTbCH K Hel IMpyu CO34dHHWH HOBBIX I10J/Ib30BAT€/IbCKHUX O dHHBLIX W IIPpHU IIPOBEPKE TOI'O, UTO Y
TpE6y€MbIX IMOJIb30BaT €JIbCKUX [ dHHBIX HpaBHHbeIﬁ TuUI. Kak Mbl yKe B e/, €CTb I1Bd BAPUAHTA
411 XpAdHEHUA METaTa6JII/ILIbI: B peeCTpe WK KdK BepXHee 3HAUeHHEe [ JId (1)}7HKI_[I/II‘;1 B ObubmmoTeke. B
Lua NpuHATO perucTpupoBarb KaXkblii HOBBIM TUIT C B peecTpe, UCIOJb3Ys UMS Mund Kak UH/ eKc, a
METaTa6J'II/I]_[y Kak ero 3HaueHue. Kak U c mo0bIMU APYIruMH HWHJOEKCAaMH DeecTpd, BO nsdbexxaHue
KOHd)J'II/IKTOB MBI [ OJ/DKHBI C OCTOPOXHOCTBIO BI:I6I/IpaTb UMs Tura. B Halem ImpuMepe MbI 6y,[[8M
WCII0JIb30Barh [ /i Halllero HOBOTO TUIA UM "LuaBook.array'.

Kak O6bII-IHO, B 5TOM HaM ITIOMOJXeT BCIIOMOTI'dTe/IbHasd 6I/I6J'II/IOTEKa, ImpeaoCTaBUB HEKOTOPLIE
QJYHK]_[I/II/I. OTU HOBBIE BCIIOMOTaTe/JIbHbIE (bYHKI_II/II/I, KOTOPBIMH MBI 6y,[[€M I10J/Ib30BdTHCH,
c/efyrouue:

int lual_newmetatable (lua_State *L, const char *tname);
void lualL_getmetatable (lua_State *L, const char *tname);

void *lualL_checkudata (lua_State *L, int index,
const char *tname);

@®yHKIUS lual_newmettable CO37aeT HOBYI Tabmuily (A7 MCMOAb30BaHUSI B KauecTBe
MeTarab/ulibl), TOMelllaeT ee Ha BePIIMHY CTeKa U CBs3bIBaeT 3Ty TabOMMIly C 3a/laHHbIM HMEHEM B
peectpe. PyHKIUS lual_getmetatable BO3BpalllaeT MeTaTaO/MIly, CBSI3aHHYIO C MMEHeM tname, U3
peectpa. HakoHel], lualL_checkudata MpoBepsieT, UTO OOBEKT Ha 3a/[aHHOM TO3ULIUU CTeKa SIBJISIeTCs
T0/1h30BaTe/IbCKUMU JlaHHBIMU C MeTarab/iviieil, KoTopasi COOTBeTCTByeT 3ajaHHOMY uMmeHU. OHa
BbI3bIBaeT OIIMOKY, ec/iM y 00BbeKTa HermpaBWIbHasi MeTarab/vIja, UIX 3TO He M0Jib30BaTesbCKue
JlaHHbIe; B TIPOTUBHOM C/yyae OHa BO3BpalllaeT afipec 00beKTa.

Termepb Mbl MOKeM HauaTh Hallly peanu3aiuio. [lepBbiM miarom OyzmeT u3MeHeHWe (YHKLIWH,
KOTOpasi OTKphIBaeT Haily Oubsuoreky. HoBas Bepcusi moJ/bDKHa CO3faBarb MeTarabauily mAss
MacCHBOB:

int luaopen_array (lua_State *L) {
luaL_newmetatable(L, "LuaBook.array");
luaL_newlib(L, arraylib);
return 1;

}

C]'Ie,l[y}OH_[I/IM araromMm 6Y,Z[€T N3MeHeHHEe newarray TdKHM O6p&130M, yTOOBLI OHa YCTdHdBJ/IMBdJld
METaTa6J'II/IL[y BO BCeX CO3[dBdeMBIX el MaCcCHBax:

static int newarray (lua_State *L) {

<Kak npedcoe>
lualL_getmetatable(L, "LuaBook.array");
lua_setmetatable(L, -2);

return 1; /* HOBble NOMb30BaTe/lbCKWE fAaHHbIE yXe B CTeke */

}

@®yHKIMS lua_setmetatable BbITAJIKMBaeT Tab/MIy U3 CTeKa U yCTaHaB/MBaeT ee Kak mMeTarab/uiy



ans obbekTa MO 33/laHHOMY WHAEKCy. B Haillem ciyyae 3TUM OOBEKTOM SBJISIIOTCS HOBBIE
T10/1b30BaTe/IbCKUe JlaHHbIe.

HakoHel], setarray, getarray U getsize JOJ/DKHBI TIPOBEPUTH, YTO OHU MOJYUU/IU J1ONYCTUMBIN
MacCHB B KaueCTBe CBOEro IepBoro aprymeHra. YtoObl ympoCTUTh MM 3ajJjaud, Mbl OTpe[ euM
cefi YOIl MaKpo C:

#define checkarray(L) \
(NumArray *)lualL_checkudata(L, 1, "LuaBook.array")

C IIOMOIIBIO 3TOT'0 MAaKpO Ca HOBOe OoIlpes eeHre getsize He BbI3bIBAeT Bany,qHEHHﬁZ

static int getsize (lua_State *L) {
NumArray *a = checkarray(L);
lua_pushinteger (L, a->size);
return 1;

}

[ToCcKOMBKY setarray W getarray K TOMY >Ke UMeHOT OOIIui KOA [Jisi MPOBEPKU MHJEeKCa Kak
CBOEro BTOPOTO apryMeHTa, Mbl BbIHeCeM UX 00II[1e YaCcTH B C/ie]] YIOIL[YI0 QPYHKITUIO:

static unsigned int *getindex (lua_State *L, unsigned int *mask) {
NumArray *a = checkarray(L);
int index = lualL_checkint(L, 2) - 1;

luaL_argcheck(L, 0 <= index && index < a->size, 2,
"index out of range");

/* BO3BpalWaeT ajgpec s/eMeHTa */
*mask = I_BIT(index);
return &a->values[I_WORD(index)];

}

ITocne orpejeneHus getindex HeC/JIO0XKHO HAIIMCATh setarray U getarray:

static int setarray (lua_State *L) {
unsigned int mask;
unsigned int *entry = getindex(L, &mask);
luaL_checkany(L, 3);
if (lua_toboolean(L, 3))
*entry |= mask;
else
*entry &= ~mask;

return 0;

}

static int getarray (lua_State *L) {
unsigned int mask;
unsigned int *entry = getindex(L, &mask);
lua_pushboolean(L, *entry & mask);
return 1;

}

Tenepb, ecii BBl TOTBITAETECHh BBLINIOJHUTH UYTO-TO BPOJie array.get(io.stdin,10), TO TOJyUUTeE
COOTBETCTBeHHOe coobieHure 06 omubke:

error: bad argument #1 to 'get' ('array' expected)

29.3. O0beKTHO-0PUeHTUPOBAHHBIM J0CTYN



Hammm ciiefyromum 1iarom 0yzet npeobpa3oBaHue Halllero HOBOTO THUIA B 00BEKT, YUTOOBI Mbl
MOr7M paboTarb C ero 3K3eMIUIApaMyd TIPH TIOMOINM OOBIYHOTO 0OBEKTHO-OPUEHTHUPOBAHHOTO
CUHTAKCHCa TakuM oOpa3om:

a = array.new(1000)

print(a:size()) --> 1000
a:set(10, true)
print(a:get(10)) --> true

BcriomHuM, uTo (opma 3ammcu a:size() SKBUBa/IeHTa a.size(a). [103TOMY MbI /1OJDKHBI
repefiesiaTh BbIpa)KeHUE a.size TaK, YTOOBI OHO BO3Bpallla/i0 Hally (PyHKIHUIO getsize. KitoueBbIM
MeXaHU3MOM 37eChb SIBJSIETCS MeTaMeToZ, _ index. Lua BbI3bIBaeT 3TOT MeTaMeTo[ /s TabJuil
BCSIKUM pa3, KOrZla OH He MOJKeT HalTH 3HaueHWe [/ 3aJlaHHOTO Kiroua. [[/1s 10/ib30BaTesbCKUX
naHHbIX Lua BbI3bIBaeT €ro mMpu KakAOM oOpall[eHWH, T10CKOJIbKY Y T10/Ib30BaTe/bCKUX [ aHHBIX
BOOOIIle HeT KU ei.

[pe/110/10’)KUM, UTO MbI BBITIOJTHU/IM CJIe]] IOIITUI KO/ :

local metaarray = getmetatable(array.new(1))
metaarray.__index = metaarray

metaarray.set = array.set

metaarray.get = array.get

metaarray.size = array.size

B nepBoii cTpoke Kofja Mbl CO3/laéM MaCCHB JIMIIb [IJIs TIOJIy4eHHsI er0 MeTaTab/MI[bl, KOTOPYIO MBI
npucBanBaeM metarray. (Mbl He MOXKeM YCTaHOBUTH MeTaralJ/IMIly TO/Ib30BaTe/lbCKUX JaHHBIX U3
Lua, HO MBI MOJKeM TIOJIYUUTh ee.) 3aTeM Mbl YCTaHaB/IMBaeM metaarray. index PaBHOU metaarray.
Korga Mbl BBIUKC/IAEM a.size, Lua He MOXXeT HaWTHU K/mOu "size" B 00BbEKTe a, TIOCKOJBKY 3TOT
00BEKT SIB/ISIETCS T10/Ib30BATe/IbCKUMU JlaHHBIMM. [I0o3TOMy Lua MbITaeTcsi MOMYyUUTh 3TO 3HaueHHe
W3 T10J11 __index MeTaTabJ/UIIbI a, KOTOpasi COBITa/laeT C CaMUM metaarray. HO metaarray.size — 3TO
array.size,HOBTONQIa.size(a)B03Bpaﬂﬂkﬂ‘array.size(a),KaKI{TPEGOBaHOCb.

KoHeuHO, Mbl MOXKeM Hamnucarb TO e camoe Ha C. Mbl MOXeM c/jefiaTh elle Jyylle: Telepb,
KOT/la MaCCHBBI SIBISIIOTCA 0OBEKTaMU CO CBOMMU COOCTBEHHBIMHU OmeparjusiMh, Ham OoJibIlle He
HY>)KHO XpaHWTb 3THU oTlepaiud B Tabsuile array. EguHCTBeHHOW (YHKI[MeM, KOTOpYIO Halla
O6ubMoTEeKA MO-TIPEXKHEMY [10/DKHA SKCTIOPTUPOBATh, SIBASETCS GYHKLUS new JJIST CO3[aHUSI HOBBIX
MacCuBOB. Bce mpouwre ormepauuy [0CTYIHbI TOJBKO Kak MeToAbl. B cBsizu ¢ 3TuMm kox C MoxKeT
perucTpupoBarh UX HapsAMYHO.

Omnepaiuu getsize, getarray U setarray OCTAHYTCSl TaKMMM XKe, KaK U B HallleM TIpeJ bl/ yieM
rnoaxofe. MI3sMeHUTCA TOJILKO TO, KaK MbI UX 3aperucTpupyem. [1/1s1 5TOro Ham Hy>KHO M3MEHUTH KOJ,
KOTOPBIM OTKpbIBaeT OHO/MMOTEKY. Bo-mepBbix, HamM TOTpeOyrOTCS [Ba OT/eIbHBIX CIHCKA
GyHKIMH: CTTUCOK 0OBIYHBIX (DYHKIUH U CITHCOK METO/I OB.

static const struct lualL_Reg arraylib_f [] = {
{"new", newarray},
{NULL, NULL}

s

static const struct lualL_Reg arraylib_m [] = {

{"set", setarray},
{"get", getarray},
{"size", getsize},
{NULL, NULL}

s

HoBas Bepcusi OTKpbIBaroIjed GyHKIIMM luaopen_array JO/DKHA CO3/laTh MeTaTab/uily, TPUCBOUTH ee
CcBOeMy COOCTBEHHOMY TMOJIF0 _ index, 3aperMCTPUPOBATh TaM BCe MeTO/bl, a 3aTeM CO3AaTh U



3aTMO/THUTD TabuIly array:

int luaopen_array (lua_State *L) {
luaL_newmetatable(L, "LuaBook.array");

/* metatable.__index = metatable */
lua_pushvalue(L, -1); /* ayébnupyeT 3Ty meTaTtab6nuuy */
lua_setfield(L, -2, "__index");

lualL_setfuncs(L, arraylib_m, 0);

luaL_newlib(L, arraylib_f);
return 1;

}

3nech Mbl BHOBb MCMOJIb3yeM lual_setfuncs, YTOOBI 3amucarth QYHKIMM U3 COUCKA arraylib_m B
MeTarab/vily, KOTOpasi HaXO[[UTCSl Ha BepIIMHe CTeKa. 3aTeM Mbl UCIOJb3yeM lual_newlib mAsis
CO37laHUsI HOBOU TabMMIIbl U PerucTpaluu Tam (YHKI[UW U3 CIUCKa arraylib f (B JlaHHOM Cilyudae
TOJIBKO new).

B kauecTBe 3aBepIilIalOIIero MITprMxa Mbl A00aBUM K HallleMy HOBOMY THUITy MeTOJ _ tostring,
yTOOBI print(a) meuaran "array" ¥ pa3Mep MacCHBa B KPYTJ/IbIX CKOOKax; /I0/DKHO MOJYYUThCS UTO-
TO Bpoje "array(1000)". Huke cama QyHKIuS:

int array2string (lua_State *L) {
NumArray *a = checkarray(L);
lua_pushfstring(L, "array(%d)", a->size);
return 1;

}

Bb130B lua_pushfstring (opmarupyeT CTPOKY U OCTaB/sieT ee Ha BeplIiMHe cTeka. Mbl Takxke
N OJDKHBI 100aBUTh array2string K CIOMCKY arraylib_m, 4TOOBI BK/IIOUUTH ee B MeTarab/ully u3
00beKTOB-MaCCHBOB:

static const struct lualL_Reg arraylib_m [] = {
{"__tostring", array2string},

<0dpyaue mMemoob!>

4

29.4. locTynn Kak K MaCCUBY

AnbTepHaTUBOW OOBEKTHO-OPUEHTUPOBAHHOW HOTAI[UM SIBASIETCS OOBbIYHAs HOTAIUSA  [IJIs
JOCTyIa K HalllUM MacchBaM. BmecTo 3amucH a:get(i) MbI MOTJIM OBl TIPOCTO THCaThb a[i]. s
Halllero MpuMepa 3TO CjleflaTh JIeTKO, TOCKOJbKY HallM (YHKIMU setarray M getarray YKe
MOJIy4ar0T CBOU apryMeHThl B TOM IMOpsJKe, B KOTOPOM OHHU 3aJaHbl [/ COOTBETCTBYIOLIUX
MeTaMeTO/10B. BBICTPBIM pellieHHeM OyzeT oIipefie/ieHHe 3TUX MeTaMeTO/ 0B TIPSMO B HallleM Koje
Lua:

local metaarray = getmetatable(array.new(1))
metaarray.__index = array.get
metaarray.__newindex = array.set
metaarray.__len = array.size

(Mbl 1 0/DKHBI BBITIOJIHUTH 3TOT KOJ| Ha Halllel TepBOHaua/JbHOW peajv3alluM MacCUBOB, 0e3
MoAubUKaLUK 15 0O0BEeKTHO-OPHEHTHUPOBAHHOTO JOCTyIa.) OTO BCe, UTO HaM HYXXHO JJis
WCIO/Ib30BaHMs CTaH1apTHOT 0 CUHTAKCHCaA:



a = array.new(1000)

a[10] = true -- 'setarray'
print(a[10]) -- 'getarray' --> true
print(#a) -- 'getsize' --> 1000

Ecmu notpebyeTcsi, Mbl MOXKeM 3aperucTpUpoBarTh 3THU MeTaMmeTo/bl B Koze C. [17i 3TOTO Mbl
CHOBaA /1 0JDKHBI U3MEHUTh Hallly THULIMAIU3UPYIOIIYI0 (PYHKIHIO:

{

static const struct lualL_Reg arraylib_f []
{"new", newarray},
{NULL, NULL}

}i

static const struct lualL_Reg arraylib_m []
{"_newindex", setarray},
{"_index", getarray},
{"_len", getsize},
{"__tostring", array2string},
{NULL, NULL}

i

int luaopen_array (lua_State *L) {
luaL_newmetatable(L, "LuaBook.array");
lualL_setfuncs(L, arraylib_m, 0);
luaL_newlib(L, arraylib_f);
return 1;

I
-~

}

B 5Toil HOBOW BepcUM y HacC OMSATh €CTh JIMIIb OfHA OTKpbITasi (PyHKUUST — new. Bce mpoume
(GYHKLIMM [0 CTYITHBI TOJILKO KaK MeTaMeTO/ bl AJ1s crieljuduueCKUX omneparuu.

29.5. O0/1erueHHbIE M0/1H30BaTe/ILCKHE JJaHHbIe

Buj nosb3oBarenbCKUX J1aHHBIX, KOTOPbIM Mbl 0 CUX MOP MCII0J/1b30Basid, Ha3bIBA€TCSl NOAHbIMU
nosnb3oeamenbckumu oaHubimu (ITT11) (full userdata). Lua ripeziiaraet u A pyroi Buj — obs1e2ueHHble
nosnb3ogamenbckue daHHble (OT1[]) (light userdata).

Tun OIT[l mpexcraBnsier coboit mpocto ykaszarenb B C (TO eCcTh 3HaueHHWe TUMa void*). JTO
3HaUeHHe, a He 00BeKT; MBI He CO3laeM ero (Tak >Ke, Kak Mbl He co3aeM urcia). YToObl MOMeCTUTD
OIII B cTek, MbI BbI3biBaeM lua_pushlightuserdata:

void lua_pushlightuserdata (lua_State *L, void *p);

HecMoTps Ha TIOX0)KHe WMeHa, TIOoJIHble U 00/lerueHHble MOJ/b30BaTe/bCKHe /laHHbIe Ha CaMOM
nene cuibHO oTauyatotrcs. OITJf — 3To He Oydeprl, a Bcero Juilb yKasaTend. Y HHUX HeT
MmeTarabumi. COOpIIMK Mycopa UX He Y/ a/sieT, TakKe Kak U Yuca.

Wuorpa mbl ucnosssyeM OIT/l kak gemeByro anbrepHaruBy LI/, OgHako, 3TO He TUIIMYHOE UX
npuMmeHeHue. Bo-niepBrix, y OII/] HeT meTarab/uil, MO3TOMY Mbl He MO)KeM 3HaTb UX TuIl. Bo-
BTOPBIX, HeCMOTpPs1 Ha cBoe HasaHue, IIIT/l Toxe pgoBO/BHO AemieBbl. OHU JIMIIL HEMHOIO
CHWKAIOT IPOM3BOUTEILHO CTh 10 CPABHEHUIO C BBI30BOM malloc.

Hacrosiee npumenenne OIT/l cBsizaHO € MpoBepkoU Ha paBeHCTBO. Tak kak Turn [T/l sBisercs
00BeKTOM, TO OH paBeH TOJbKO camomy cebe. Tumn OII/l, c Apyroii CTOpPOHBI, TIpeJ CTaB/seT U3 cebst
3HaueHne ykaszarenss C. UM kKak TakoBOW OH paBeH JHOObIM T10J1b30BaTebCKUM [laHHBIM,
TIpe/l CTaBJ/ISIFOIIUM TOT K€ CaMblii yKasaresb. Takum o6pa3oM, Mbl MOXKeM ucrojb3oBark OI ans
Haxox 7 eHust o6bekToB C BHYTpH Lua.

Mh1 y>Ke BUjleMu TUTTMYHOE MpUMeHeHre 00/ierueHHbIX MM0JIb30BaTebCKUX /1aHHbIX KaK Karouein



B peectpe (cM. pa3gen 28.3). Tam paBeHcTtBo OII/l Ob1J10 KpaikiHe Ba)KHbIM. KaXkKiblii pa3, KOT/[a Mbl
sarasikuBaeM OII/l B cTek mpu nomoiy lua_pushlightuserdata, Mbl II0Jly4aeM TO >Ke 3HaueHue Lua
Y, COOTBETCTBEHHO, TY JKe 3aIlUCh B peecTpe.

[ pyrum TUMUUHBIM ClieHapyeM sIBJ/isieTCsl He0OX0 MO CTh MOJIyYUTh TO/HbIE T10J1b30BaTe/bCKUe
JaHHble o ux agpecy B C. JlomycTuM, Mbl OpraHusyeM CBsisb Mexy Lua u rpaduueckoil OKOHHOU
cuctemou. Torma ™Mbl MOXKeM wucnoJib3oBarek [III[  nas mnpepcraBieHuss OKOH. Kaxjblie
T10J/1b30Bare/ibCKUe [JaHHble COJep)KaT WA BCHO CTPYKTYPY, IpeJ CTaB/SALIYI0 OKHO, UIU TOJIBKO
yKasarelb Ha CTPYKTYpy, CO34aHHYyH cucrtemoii. Korgja BHyTpM OKHa ciay4daeTcsi coObiTue
(HampuMep, HaXkKaTWe KHOIKW MBbIIIM), CUCTeMa BbI3bIBaeT COOTBETCTBYIOIIUI 00paboTuUK,
U eHTUPUIMPYsi OKHO 1o ero azpecy. UTobsl nepesats B Lua o6paTHbIl BbI30B, MbI /1 0/DKHBI HAUTHU
M0/Ib30BaTe/IbCKUe JlaHHble, TIpe/lCTaB/sIONINe JaHHOe OKHO. UToObl WX HaWTH, Mbl MOXXeM
WCTI0b30BaThk Tabsuily, rae uHgekcbl — 3To OIIJ] c ajpecamMu OKOH, a 3HaueHuss — 3To [T/,
rpefcTas/isroMe 3TU oKHa B Lua. Ec/iM y Hac eCcTh ajpec OKHA, Mbl 3aTajJIKWBaeM ero B CTeK Kak
OII[ u ucrosib3yeM UX Kak UHAeKC B Toi Tabmuiie. (CKkopee Bcero, y Toi Tab/UIbI /10/DKHBI OBITH
cnabbie 3HaueHus. VHaue Te TOJIHbIe TO/Ib30BaTe/IbCKHe /aHHble HUKOT/A He OyAyT yaaseHbl
cbopiUKOM Mycopa.)

YnpaxueHus

Ynpaxuenue 29.1. ViaMeHuTe peann3alyio setarray, UTOObI OHA TIPUHUMAJIA TOJBKO JIOTUYeCKHe
3Ha4YeHUsl.

Ynpaxnenue 29.2. Mbl MoXXeM paccMarpUBaTh MacCUB JIOTUUECKHUX 3HAUEHWK KaK MHOXXeCTBO
1[e/IbIX uuces (MHZEeKChbl C UICTUHHBIMU 3HaueHUsIMU B MaccuBe). [Iob6aBbTe K peanu3saliii MaCCUBOB
JIOTUYECKUX 3HaueHWi (QYHKIMU, KOTODbie BBIUUC/SIOT OO0BeJHMHEeHWe U T[epeceueHue [ByX
MacCUBOB. DTH (PYHKIL[MHU [10/DKHBI MIO/TyUaTh [jBa MacCHMBa U BO3BpalllaTb HOBbI MacCUB, He U3MeHSIs
CBOM IapaMeTphl.

YnpakHenue 29.3. V3MeHuTe peanu3alii0 MeTaMeToZa _ tostring, UTOOBI OH TIOKa3bIBasl
TOJTHOEe COJlep)KMMOe MacCHMBa MOAXoAsiuM obOpa3om. Mcrosb3yliTe OydepHbie cpefcTBa (CM.
pa3gen 28.2) fisi co31aHus UTOTOBOM CTPOKHU.

Ynpaxnenue 29.4. Ha ocHOBe mnpumepa C MacCMBaMM JIOTUUYECKUX 3HAYE€HUM pean3yuTe
6ubmoTeky C A1 pab0OThI C MaCCHBaMU 11eJIbIX UMCET.



IJIABA 30

Ynpassienue pecypcaMu

B Hamied peanu3aliid MaCCUBOB JIOTMUECKUX 3HAYEHUU W3 TMpeAbIAyIled TJIaBbl Mbl He
becriokouauch 00 yIpaBlAeHWHM pecypcamMd. ODTHM MacCHBaM HY)KHa JIMIb TaMsTh. Kax7bie
T10JIb30BaTe/IbCKUe JlaHHble, TIPe/iCTaB/sIOIIMe MacCuB, 00/aal0T CBOel COOCTBEHHOM MaMSIThIO,
KoTOpou ympasysieT Lua. Korga MaccMB CTaHOBUTCS MyCOPOM (TO €CTh CTAaHOBUTCSI HEJ| O CTYITHBIM
JL71s1 IporpaMMBbl), Lua co BpeMeHeM YTUIM3UPYeT ero U 0 CBOOOJUT 3aHMMAaeMy0 UM MaMSITh.

Ho »ku3Hb He Bcerja Tak Jierka. MHorga oOBEKTY HYXKHBI Jpyrue pecypchl, Kpome
HeoOpaboTaHHOM MaMATH, Takve Kak /e CKPUIITOPHI (aiyioB, /1€ CKPUMITOPHLI OKOH U T. I1. (3a4acTyIo
9TU PeCYPChl TOXKe SB/ISIOTCS MaMSThI0, HO YIIPaBJISIIOTCS APYroi 4acTbio CUCTeMbl). B momo006HbBIX
ciyJasix, Korjza 00beKT CTaHOBUTCS MYCOPOM U YTUIM3UPYETCs, HeoOX0AMMO KaK-TO BHICBOOOAUTH
Y 5TU peCypcChl.

Kak mbI yxe Buzienu B pa3gesie 17.6, Lua nmpenocTaB/sieT (pMHaANIU3aTOPhl B BUJ e MeTameTo/a
__gc. UToOBI MpOU/UIIOCTPUPOBATh TIpUMeHeHHe 3Toro Metameroza B C u API B 1iesioM, B faHHOMU
rJlaBe Mbl pa3paboTaeM JiBe TIPUBS3KK OT Lua K BHEITHUM cpeficTBaM. I1epBbIii mpuMep — 3TO HHas
peanu3aius GyHKUMM 175 ob6xona qupektopuu. Bropoii (u 6osee cyiiecTBeHHbIN) IpUMep — 3TO
npuBsska K Expat, napcepy XML ¢ OTKpbITbIM UCXOAHBIM KoZ0M. (Ilapcep — 3T0 mporpamma /s
CHHTAKCHUYeCKOTr O aHaJ/Iu3a.)

30.1. itepaTop o AupeKTOpuMn

B pa3mene 27.1 Mbl peanu3oBanu (PyHKIUIO dir, KOTOpasi Bo3Bpaliana Tab/uily co BcemMu
daiilamMu W3 3aJaHHOW JupekTopuu. Hailla HoOBasi peanu3aliisi BepHeET HWTeparop, KOTOpBIU
BO3BpalljaeT HOBYIO 3allMCh TTPH KaXK0M Bbi3oBe. C 3TOM HOBOM peanu3aljieil Mbl MOKeM riepebparhb
JNIAPEKTOPUIO T10 CPe/iCTBOM MPUMEPHO TaKOTO LIMK/Ia:

for fname in dir.open(".") do
print(fname)
end

I nst utepatuu 1o AupekTopur B C HaM MOHaA00UTCs CTPYKTypa DIR. DK3eMILISIPbl DIR HY>KHO
co3/laBaTh TPU TMOMOIIU opendir W SIBHO BBICBOOOXX/aTh BbI30BOM closedir. Haila mpepbifyimast
peas3alusl dir XpaHW/Ia CBOM 9K3eMIUIApP DIR KakK JIOKaJbHYHO TepeMeHHYH U 3aKpbiBajga 3TOT
9K3eMIJISIP TI0CJ/le TOJIydyeHUs UMeHHU TocefHero ¢aiiia. Haila HoBasi peanu3salys dir He MOJKeT
XPaHUTh 3TOT 3K3eMILISIP DIR B JIOKaJbHOM MepeMeHHOM, M0 CKOJIbKY OHa /10J/DKHA 3anpallivuBaTh 3TO
3HaueHue Ha MPOTSDKEeHUH HeCKOJIbKUX BbI30BOB. boJsiee TOro, 0Ha He MOXXeT 3aKpbITh [1UPEKTOPHIO,
He MOJIyUUB ee T10cJie[jHee UMSsI; eC/Id TIporpaMMa TpepBeT LUK/, UTeparop HUKOTJa He MOJIyYuT ee
nocseqHee uMs. [lo3ToMy, uTOoOBI yOeAUTHCS, UTO SK3eMIUISP DIR BCerfia BbICBOOOXKIEH, MBI
XpaHUM ee aJjpeC B TI0JIb30BaTe/JbCKUX [aHHbIX W HCIOJb3yeM MeTaMeTos _ gc JJis
BbICBOO 0K/l eHUsI CTPYKTYPhI 3TOMW [ UPEKTOPHHU.

HecMmoTpsi Ha CBOIO LIeHTpPaJbHYIHO pOJIb B Halllel peanu3aldd, 3TUM I10JIb30BaTe/bCKUM
JaHHBIM, TIPEe/ICTaBJISIOMIUM [TUDEKTOPUI0, He HY)KXHO OBbITb BUAUMBIMU U3 Lua. DyHKIMs dir
BO3BpalljaeT UTePUPYIOILyI0 QYHKIINIO, KOTOPYIO U BUAUT Lua. [lupeKkTopusi MOXKeT OBbITh BEPXHUM
3HaueHWeM 3TOU uTepupywoledi ¢yHkiuu. Takum o6pasom, uTepupymoias (QyHKius o0/afzaer



TIPSIMBIM /10 CTYTIOM K 3TOM CTPYKTYpe, HO KoZ, Lua K Hel Jj0CTyIa He uMeeT (M eMy 3TO He HY>KHO).

Wtoro HaMm HY>XHbI Tpu GyHKIUU C. Bo-miepBbiX, HaM Hy)KHa (YHKIUS dir.open — CpeZ CTBO,
KoTOpoe Lua BbI3bIBaeT [/is1 CO3/iaHUs UTepaTopPOB; OHA [0/DKHA OTKPBITh CTPYKTYPY DIR M CO3/,aTh
3aMblKaHUe WTepupylollell (YHKLUU C 3TOW CTPYKTYpOM B KaueCTBe BepxXHero 3HaueHus. Bo-
BTOPbIX, HAM HY)KHa UTepupyroijas PyHKUUs. B-TpeTbUX, HaM HY>XKeH MeTaMeTOJ[, _ gc, KOTOPbIU
3aKpbIBaeT CTPYKTYpy DIR. Kak 0ObIUHO, HAM TakK)Ke MOHaA00UTCS [ OTIOMHUTe/ibHAsE PYHKIUS [Jist
Haua/bHOW TIO/ITOTOBKM, Hampumep, MAJisi CO3MAHUS U WHUIMANIU3ALMM  MeTaTab/uibl  AJis
[\ PeKTOPUM.

[laBaiiTe HauHeM Halll KOZ, ¢ PYHKLUU dir.open, TOKa3aHHOU B aucTtuHre 30.1. Y Hee eCcTh 0UH
HIOAHC — OHA /j0/DKHA CO3arTh I0Jb30BaTe/bCKUe JaHHble 10 OTKPBITUS JUpeKTopuu. Ecim oHa
CHaua/la OTKPOET ZIUPEKTOPHIO, TO BbI30B lua_newuserdata TIPUBe/eT K OIIMOKe 10CTyIa K MaMsITH,
notepe (PyHKIMU U yTeuyKe CTPYKTYpPhI DIR. [Ipy MpaBU/bHOM MOPsiKe CTPYKTypa DIR, KaK TOJbKO
OHa CO03/laHa, Cpa3y >Ke MPUBS3bIBAETCS K M0JIb30BaTeIbCKUM JIaHHBIM; UTO Obl HU CJIYUMJIOCh T10 CJie
3TOr0, MeTaMeTO/l __gc CO BpeMeHeM BbICBOOOAUT 3Ty CTPYKTYPY.

JInctunr 30.1. ®abpuuHas QyHkuusa dir.open

#include <dirent.h>
#include <errno.h>
#include <string.h>

#include "lua.h"
#include "lauxlib.h"

/* npepgBapswluee ob6baABAeHNE ANA uUTepupywluein dyHkumn */
static int dir_iter (lua_State *L);

static int 1_dir (lua_State *L) {
const char *path = lualL_checkstring(L, 1);

/* co3paeT 00beKT userdata gnsa xpaHeHusa agpeca DIR */
DIR **d = (DIR **)lua_newuserdata(L, sizeof(DIR *));

/* ycTaHaBnuMBaeT ero metartao6nuuy */
lualL_getmetatable(L, "LuaBook.dir");
lua_setmetatable(L, -2);

/* MNblTaeTCsA OTKPbLITb 3adaHHyKw AUpeKTopuw */

*d = opendir(path);

if (*d == NULL) /* ownbka OTKpbITUA AupeKTopun? */
luaL_error(L, "cannot open %s: %s'", path, strerror(errno));

/* co3paeT ¥ BO3BpallaeT UTepupywlyn OYHKLWUIO;
ee eAMHCTBEHHOe BepxHee 3HayeHwue,
nonb3oBaTeNbCKNE AaHHble AUPEeKTopuu,
yXe HaxoguTCcs Ha BepwuHe 3TOro crteka */

lua_pushcclosure(L, dir_iter, 1);

return 1;

Cnenytoijasgs GyHKIUsS — 3T0 dir_iter (ymctunr 30.2), cam uteparop. Ee kox He TpebGyer
Joyrux mnosicHeHud. OHa moJiyyaeT aZipeC CTPYKTYpPbl DIR M3 ee BEPXHEro 3HaueHWs U BbI3bIBAET
readdir JJIs1 IOJIyUY€HHUs CJIe/] YIOLLeu 3aTrCH.

OyHKUMSA dir_gc (Takke B ucTuHre 30.2) — 3T0 metameTon, _ gc. OH 3aKpbIBaeT JUPEKTOPUIO,
HO TpU 3TOM OH [J0/DKeH coOJitofaTh OfHY Mepy TIpe/l0CTOPOXKHOCTHU: TaK KakK MbI CO3[aeM
M0JIb30Bare/ibCKUe JaHHble N0 OTKPbITUS JUPEKTOPUU, 3TU I0JIb30Bare/ibCKUe JaHHbIe [ 0JDKHBI



OBITH cOOpaHbl COOPIMKOM MyCOpa He3aBHCHMO OT pe3ynbTara opendir. Ecim opendir mact cboi,
3aKpbIBaTh Oy eT Heuero.

[Tocnenusiss pyHkiusa B muctuHre 30.2, luaopen_dir, — 3TO (YHKIUs, KOTOPasi OTKPLIBAET 3Ty
6ubMOTEKY C OTHOU (DyHKIIMEM.

B 3TOM IOJIHOM TIpUMeEpPe eCTh MHTepecHbIH HioaHC. CriepBa MOXKET MOKa3aTbCs, UTO dir_gc
NO/DKHA TIpOBepsiTb, UYTO ee apryMeHT sB/seTcs JAWpeKTopued. MHaue MOJ/Ib30BaTe/Ib-
37I0YMBIIIJIEHHUK MOJXXET BbI3BaThb €e C APYrMM BHOM I0J/Ib30BaTe/lbCKUX JaHHBIX (HAIpUMep,
daiiom), uTO TpUBeJET K KaracTpoduuecKUM mo ciefcTBusaM. O HaKo, y TTporpaMMbl Ha Lua HeT
cnocoba o0OpaTUTbCI K 3TOM (YHKI[MU: OHA XPAHUTCA TOJBKO B MeTaraO/MIle JWpPeKTOpPHH,
KOTOpbIe, B CBOIO OUepe/ib, XPaHATCS KaK BePXHUe 3HaUeHUs] UTepupyrolei GyHKIUUH. [TporpaMmel
Lua He MOTYT 00palaTbcs K STUM JUPEKTOPUSIM.

JIncruur 30.2. /[Ipyrue QyHKIUM A1 6ubavoreku dir

static int dir_iter (lua_State *L) {
DIR *d = *(DIR **)lua_touserdata(L, lua_upvalueindex(1));
struct dirent *entry;
if ((entry = readdir(d)) != NULL) {
lua_pushstring(L, entry->d_name);
return 1;

}

else return 0; /* 6Gonblie 3Ha4YeHWn ANns Bo3BpaTa HeT */

}

static int dir_gc (lua_State *L) {
DIR *d = *(DIR **)lua_touserdata(L, 1);
if (d) closedir(d);
return 0;

}

static const struct lual_Reg dirlib [] = {
{"open", 1_dir},

{NULL, NULL}

Iy

int luaopen_dir (lua_State *L) {
luaL_newmetatable(L, "LuaBook.dir");

/* ycTaHaBnuBaeT ero nosne __gc */
lua_pushcfunction(L, dir_gc);
lua_setfield(L, -2, "__gc");

/* co3paeT 6ubNMoTeky */
lualL_newlib(L, dirlib);
return 1;

30.2. ITapcep XML

Terneps MBI B3[JIFHEM Ha YIPOILIeHHYIO peajv3aliiio NpuBA3KU Mexkay Lua u Expat, KOTOpyr MbI
Ha3oBeM 1xp. Expat — 310 napcep XML 1.0 ¢ OTKPBITBIM UCXOAHBIM KO OM, HarnucaHHbIM Ha C. OH
peamu3yer SAX — Simple API for XML. SAX — 3To coObITHUIiHO-OpHeHTUPOBaHHbIM API. 310
3HauuT, uTO mapcep SAX uutaer AokymMeHT XML u no mepe uTeHUs: cooOIillaeT MPUTOKEHUIO, UTO
OH HaXOJUT, TIPU TMOMOINM 0OpaTHLIX BBLI3OBOB. Hampumep, eciu Mbl AaAuM yKasaHus Expat
pa3o0parhb CTPOKY Hamof06ue "<tag cap="5">hi</tag>", TO OH CreHepupyeT TPU COOBLITUS: COOBITHE



HauanbHo20 31emeHma (start-element), Korga OH 4YHTaeT MOJCTPOKY '<tag cap="5">"; cOObITHE
mexkcma (Takke Ha3biBaeMoOe COOBITHMEM CUMB0/bHbIX OaHHbIX (character data)), Korma OH uMTaeT
"hi"; 1 cobbITHe KOHeuHo20 31emenma (end-element), korga oH uMTaer "</tag>". Kaxgoe u3 3TUX
COOBITHI BBI3bIBAET TOAXOASAIIUN 00pabomuuk obpamubix 6bi308oe (callback handler) B
TIPUJIO>KEHUH.

3neck MbI He OyZeM oxBaTbiBaTh BCO OuOmoTeky Expat. Mbl cocpefoTounMCsi TOMBKO Ha Tex
4yacTsix, KOTOpble W/UIIOCTPUPYIOT HOBBbIe TeXHUKU B3aumopeiicteus ¢ Lua. Xors Expat
obpabarbiBaeT 0o0siee [I0XKUHBI Pa3UYHbIX COOBITHM, Mbl PACCMOTPUM JIMIlIb T€ TPU COOBITHS,
KOTOpDble Mbl YBUZE/JW B MpeAblJyllleM TMpUMepe: HauajlbHble 3/IEMEHThbI, KOHEUHbIe 3/IEMEHThI U
TekcT. ([Ipumeyanue: [Taker LuaExpat npe/ocTaB/sieT npakTUUeCKY MOJHbIA UHTepdelic K Expat.)

Il51g aTOoro mpumepa HaM moTpeOyeTtcs Jyiviib Majast yactb Expat APL. Bo-repBbiX, HaM HY>KHBI
GyHKLMY /1 CO3[aHUsl U YHUUTOKeHUst mapcepa Expat:

XML_Parser XML_ParserCreate (const char *encoding);
void XML_ParserFree (XML_Parser p);

API"YMEHT encoding He O6H3&T€J’[€H; B Hallleu MPpUBsA3Ke MBI UCIT0J/Ib3yeM NULL.

[locne Toro, Kak y Hac eCTh Tapcep, Mbl AOJ/DKHBI 3aperucTpyUpoBaTb ero o06paboTuuku
O6paTHbIX BBI3OBOB:

void XML_SetElementHandler (XML_Parser p,

XML_StartElementHandler start,
XML_EndElementHandler end);

void XML_SetCharacterDataHandler (XML_Parser p,
XML_CharacterDataHandler hndl);

[lepBas ¢hyHKLMS perucTpupyer o6paboTUMKu [/1s1 Haua/JbHOTO U KOHEUHOT'O 3/ieMeHTOB. Bropas
byHKIMs perucTpupyeT 00paboTUuKYU s TeKCTa (CUMB0/bHble OaHHble Ha si3bike XML).

Bce o6paboTuuku oOpaTHBIX BHI30BOB TOJy4alOT B KaueCTBe CBOETro MepBOTO IapamMeTpa
HEKOTOpbIe T0JIb30BaTebCKue AaHHble. OOpaboTUMK HauaJbHOTO 3/IeMeHTa TaKXXe MOoJydaeT UMs
Tera v ero arpubyThI:

typedef void (*XML_StartElementHandler)(void *uData,

const char *name,
const char **atts);

ATpI/I6YTbI rnepegaroTcad KdK MdACCHUB CTPOK, 3dB€pPIIE€HHLIX HY/IIb-CMMBOJIOM, A€ KaXOdd IIdpd
nmocdiaeayrommnx CTPOK COOepXKHUT anI/I6YT N ero 3HadueHHe. O6pa6OT‘-II/IK KOHEUHOI'0O >3JiIeMeHTa
O6J'Ia,Z[ deT JIMIIb O4HKUM [ OIIO/IHUTE€/IbHBIM IIdpDAMETPOM — HMMEHEM Tera:

typedef void (*XML_EndElementHandler)(void *uData,
const char *name);

HakoHell, 06paboTuuK TeKCTa MoJjyyaeT B KaueCTBe [[OTIOJHUTE/JbHOTO TapamMeTpa TOJbKO TEKCT.
OTa TeKCTOBasi CTpPOKa He 3aBepilieHa HY/Ib-CUMBOJIOM; BMECTO 3TOTO OHa COJepXUT SIBHO
3a/1aHHYIO JIUHY:

typedef void (*XML_CharacterDataHandler)(void *uData,
const char *s,
int len);

[ nst ckapmivBaHus TeKCTa Expat Mbl Bo Crio/ib3yemcs c/ief yrolleld pyHKIuen:

int XML_Parse (XML_Parser p, const char *s, int len, int islLast);



Expat nosiyuaeT 10KyMeHT, KOTOPbIM HeoOXxoUMo pa3o6park, Mo YacTsM, uepes 1o Cjie/l0BaTe/bHbIe
BbI30BBI XML_Parse. [locneHUN apryMeHT XML_Parse, isLast, coobOiaer Expat, Obiia /i Ta 4acTh
nocsiefHelr B pokymeHTe. OOparuTe BHHMaHMWe, UTO KaXAOW uYacTU TeKcTa He Tpebyercs
3aBeplIaTbCsl HY/Ib-CMMBOJIOM; BMECTO S5TOr0 Mbl [peJOCTaB/sieM SBHYI [JauMHY. DyHKUUS
XML_Parse BO3BpalllaeT Hy/lb, ecid 06Hapyxut olumbKy pasbopa. (Expat Takke mpepjocTaB/sieT
byHKUUU A5 TIoyyeHUss uHpopMaluu 06 oiirMbke, HO AJiss MPOCTOTHI Mbl He OyzeM UX 37ech
paccMarpuBark.)

[MocnegHss (yHKUMS, KOTOpasi HaM Hy)XHa OT Expat, mo3BoJisseT 3ajaTb I[10J/Ib30BarebCKue
JlaHHbIe, KOTOPbIe Oy yT TiepesiaHbl 00paboTunKam:

void XML_SetUserData (XML_Parser p, void *uData);

Tenepb JaBaiiTe MOCMOTPUM, KaK Mbl MOXKeM HCI0JIb30BaTh 3Ty O6ubmmoteky B Lua. IlepBbiii
MOAX0J, — 3TO TPSIMOW TMOJXO[: MPOCTO 3KCHOPTHpPYyeM Bce Te PyHKUMU B Lua. bosee yaauHbii
MOAX0J COCTOMT B ajamntauuu 3Tou ¢yHKOuoHasbHOCTU K Lua. Hampumep, mockonbky Lua
SIB/ISIETCS SI3bIKOM C JAUHaMUUeCKOW TUMM3aldeil, HaM He HY)KHbI pasHble (YHKLUU JJs1 KaK[]0ro
BUla oOparHOTrO BhI3oBa. Ellje nyuiiie To, YTO Mbl MOXKEM TOJHOCTbIO u3bexxaTb QYHKLUM AJis
peructpanuu o0paTHbIX BBI30BOB. BMeCTO 3TOro Mpu CO34aHWU Mapcepa Mbl 3aafiuM Tabyuily
0oOpaTHBIX BBI30BOB, KOTOpasi COJ€PKUT BCce 00pabOTuMKu 0OpaTHBIX BBI3OBOB, KaXKAbIA C
MO/l XOASIII[UM KrouoM. Hampumep, ec/ii HaMm noTpeOyeTcsi Hareuararb CTPYKTYPY /OKyMeHTa, MbI
MO>KeM UCI0/b30BaTh C/ie/1yIolyo Tabauily 00paTHbIX BbI30BOB:

local count = 0

callbacks = {
StartElement = function (parser, tagname)

io.write("+ ", string.rep(" ", count), tagname, "\n")
count = count + 1
end,

EndElement = function (parser, tagname)
count = count - 1
io.write("- ", string.rep(" ", count), tagname, "\n")
end,

}

[TosiyunB Ha BXOJZ CTPOKY '<to> <yes/> </to>", 3TM 00paboOTuuMKU Hareuaraau Obl Cje yIOIIUiA
BBIBOJL:

+ to
+ yes
- yes
- to

C stuM API Ham He HY)XHBI (DYHKIIUU /151 yIIpaBiaeHUs 0OpaTHBIMU BbI30BaMH. MbI yrpaBsieM
MMM HarpsiMyio B Tabjvile oOpaTHBIX BbI30BOB. Takum obpas3om, ayst Bcero API TpeGyercs nuiiib
Tpu YHKIMU: TepBasi /i1 CO3/1aHMs IMapCepoB, BTopas /i1 00pabOTKMU YaCcTH TeKCTa U TPeThs [ Jis
3aKpbITHS TTapcepa. Ha camMoM fiesie Mbl peanu3syeM I10 ciefiHUE Be (PYHKI[MU KaK MEeTO/ bl 00BEeKTOB
napcepa. TunuuHoe rippuMeHeHHe flaHHOT0 API Mor/1o GBI BBIT/ISIZETH C/e/] yIOIUM 006pa3oMm:

local 1xp = require"lxp"
p = lxp.new(callbacks) -- co3gaeT HOBbIE napcep

for 1 in io.lines() do -- UTepupyeT 4epe3 BBELEHHble CTPOKU
assert(p:parse(l)) -- pasbupaeT 3Ty CTPOKY



assert(p:parse("\n")) -- pobaBnseT nepeBof CTPOKWU
end

assert(p:parse()) -- 3aBeplaeT AOKYMEHT
p:close()

Ternepr JaBaliTe oOparvM Hallle BHUMaHHWe Ha peanv3aliuio. IlepBoe peliieHre, KOTOPOe HYXXHO
MPUHATb, — 3TO Kak IpeACTaBUTh mapcep B Lua. BrmosHe ecTecTBeHHO Oy eT WCIO/b30BaTh
110/1b30BaTe/IbCKHE J1aHHbIe, HO UTO HaM HY)KHO IOMECTUTh BHYTPb HUX? [To MeHbIel mMepe Ham
NMoHa005TCs HacTosuui napcep Expat u Tabimila oOpaTHBIX BBI30BOB. Mbl HE MOXXEM XPaHHUTh
Tabsuiy Lua BHYTPHU MOJ/Ib30BaTe/bCKUX JaHHBIX (MM BHYTPH KakoM-11M00 cTpykTyphl C), HO Lua
T03BOJISIET KaXK/bIM T10/1h30BaTe/lbCKUM JIaHHBIM MMETh No/b308ame/bCckoe 3HaueHue (user value),
KOTOpOoe MO’KeT ObITh J000M Tabsmneit Lua, cBs3aHHoM ¢ HumH. ([Ipumeuanwe: B Lua 5.1
M0/Ib30BaTe/IbCKUM 3HAUEHUEM C/IY)KMT OKpY)KEeHHe I10/1b30BaTe/bCKUX JaHHBIX.) MbI TakKke
IOJDKHBI XPaHUTH COCTOsTHUE LLua B 00beKTe rmapcepa, 1o CKOIbKY 3T 00BeKTHI Iapcepa — 3TO BCe,
YTO NpPUHUMAaeT oOpaTHBIM BbI30B Expat, a oOpaTHble BBI30BBI HY)KHBI [/ Bbi3oBa Lua. IToaTomy
omipefiesieHUe 00beKTa rmapcepa cjiefiyioliee:

#include <stdlib.h>
#include "expat.h"
#include "lua.h"
#include "lauxlib.h"

typedef struct 1xp_userdata {
XML_Parser parser; /* cBs3aHHbli napcep expat */
lua_State *L;

} lxp_userdata;

CnenyroiyM I1arom siBsieTcss PyHKIUs /51 Co3aHUsA 00beKTOB Tapcepa, 1xp_make_parser. Ee
Koz, npuBefieH B iucTuHTe 30.3. 3Ta GyHKI[MS COCTOUT U3 UeThIPeX Ba)KHbIX I11arOB:

e Ee nmepBbiii mar cyiefyet o01enpuHATOMY 00pasily: CHauaa OHa CO3/aeT I0/ib30BaTe/bCKUe
JlaHHbIe; 3aTeM OHa IpeJiBapuTelbHO UHULMAIU3MPYeT T10JIb30BaTe/IbCKUe /1aHHbIe
COTJIaCOBAaHHBIMU 3HAUEHUSIMU; U, HAKOHeLl, 0HA yCTaHaB/IMBaeT CBOIO MeTarabmily. [IpuunHa
3TOU Mpe/iBapUTe/IbHOW MHULMAIM3al[MU CJie[] yIolllasi: eC/Iv B X0/ e UHUL[MA/TM3aLii BO3HUKAeT
Kakasi-nmibo omnbKa, TO Mbl 0/DKHBI yOeAUThCs, uTo (hrHamm3arop (MeTaMeTo[, _ gc) HahJeT
M0JIb30BaTe/IbCKUe J1aHHble B COTJIACOBAHHOM CO CTOSIHUHU.

e Ha BTOopoM 11are gyHkuus co3znaet napcep Expat, coxpaHsieT ero B m0J/ib30BaTe/ibCKUX JaHHBIX
Y TIPOBepsieT Ha OIITUOKMU.

e TpeTwuii 11ar MpoBepsieT, YTO MepPBbIM apryMeHTOM (PYHKITUU /1 elCTBUTebHO sBJsIeTCs Tabauiia
(Tabnuija 06paTHBIX BEI30BOB), U YCTAHAB/MBAET ee KakK I0Jib30Bare/ibCKoe 3HaueHue [ Jisl
T10JIb30BaTe/IbCKUX [l aHHBIX.

e [locnepnuii mwar uHULKMaNU3UpyeT napcep Expat. OH ycTaHaB/IMBaeT IM0J1b30Bare/ibCKue
JlaHHbIe KaK 00beKT /1Jisi epejauu B GyHKI[MKA 00paTHOTO BbI30Ba U YCTAHAB/IUBAET 3TU
dbyHKIMM 06paTHOTO BbI30Ba. OOpaTUTe BHUMaHUe, UTO 3TU PYHKIIMU 00PAaTHOTO BhI30BA O/lHU
Y Te )Ke [JIJIs1 BCeX mapCcepoB; B KOHLIe KOHII0B, Ha C HEBO3MO)KHO JJMHaMUYeCKU CO3/laBaThb
HOBbIe (pyHKIMU. BMecTo 3TOTO Te dukcupoBaHHbie GyHKIUU C UCIOJB3YIOT Tabiuily
00paTHBIX BBI30BOB, UTOOLI PelluTh, Kakue ¢hyHKUuU Lua UM ciefiyeT Bbi3BaTh, KOT/a TIPU/LeT
BpeMs.

JInctunr 30.3. dyHkius A5 co3fanus 06bekToB-mapcepoB XML




/* npepBapswwme ob6bABAeHUA AN QYHKUMIA oBpaTHOro Bbi3oBa */
static void f_StartElement (void *ud,

const char *name,

const char **atts);
static void f_CharData (void *ud, const char *s, int 1len);
static void f_EndElement (void *ud, const char *name);

static int 1xp_make_parser (lua_State *L) {
XML_Parser p;

/* (1) co3paeT ob6bbekT-napcep */
Ixp_userdata *xpu = (1lxp_userdata *)lua_newuserdata(L,
sizeof (1lxp_userdata));

/* npegBapuTenbHO WHUMLMANU3UPYeT ero Ha cnyyan ownbkum */
Xpu->parser = NULL;

/* ycTaHaBnuBaeT ero metatabnuuy */
luaL_getmetatable(L, "Expat");
lua_setmetatable(L, -2);

/* (2) co3paeT napcep Expat */
p = Xpu->parser = XML_ParserCreate(NULL);
if (!'p)

lualL_error(L, "XML_ParserCreate failed");

/* (3) npoBepsAeT M XpaHUT Tabnauuyy obpaTHOro Bbi3oBa */

luaL_checktype(L, 1, LUA_TTABLE);

lua_pushvalue(L, 1); /* nomewaeT TabAuly Ha BepuwmHy cTeka */
lua_setuservalue(L, -2); /* ycTaHaBiuBaeT ee KaK MoNb30BaTeNbCKOe 3HaydeHue */

/* (4) koHburypupyeT napcep Expat */

XML_SetUserData(p, Xpu);

XML_SetElementHandler(p, f_StartElement, f_EndElement);
XML_SetCharacterDataHandler(p, f_CharData);

return 1;

CnenyroIiydM I1aroMm sIBsIeTCS MeToZ, Trapcepa 1xp_parse (mucTuHr 30.4), KOTOpBIM pa3bupaer
yacTh AaHHbIXx XML. OH moJsiydyaeT JBa apryMmeHTa: 00BeKT mapcepa (self u3 3Toro merozma) u
HeoOs3aTelbHYI0 yacTh AaHHBIX XML. [Ipu BbI3oBe 6e3 Kakux-nuM00 JaHHBIX OH coobijaer Expat,
YTO B J0KyMeHTe 00Jiblile He 0CTasoCh UyacTe.

JInctunr 30.4. Oyukius a/s pa3bopa ¢pparmenta XML

static int 1xp_parse (lua_State *L) {
int status;
size_t len;
const char *s;
Ixp_userdata *xpu;

/* nony4daeT v npoBepseT nepBblli aprymeHT (LOSXeH ObiTb napcepom) */
xpu = (1lxp_userdata *)lualL_checkudata(L, 1, "Expat");

/* npoBepsieT, UYTO OH He 3aKpblT */
lualL_argcheck(L, xpu->parser != NULL, 1, "parser is closed");

/* nony4daeT BTOPO aprymeHT (CTpoOKy) */
s = lualL_optlstring(L, 2, NULL, &len);

/* nomewaeT Tabnauuy ob6paTHOro Bbi30Ba B CTeK MO uMHAeKcy 3 */



lua_settop(L, 2);
lua_getuservalue(L, 1);
xpu->L = L; /* set Lua state */

/* Bbi3biBaeT Expat gna pas6opa cTpoku */
status = XML_Parse(xpu->parser, s, (int)len, s == NULL);

/* BO3BpalWaeT KoA Oownbkm */
lua_pushboolean(L, status);
return 1;

Korma 1xp_parse BBI3bIBAeT XML _Parse, TOC/AeAHSAS (YHKLIMS BBI30BET 00pabOTUMKH [ Jis
KK OT0 TOJXO/SIIEro 3/eMeHTa, KOTOPbI OHa HalJeT B JaHHOW uYacTHU JOKyYMeHTa. JTUM
o0paboTurKaM IOHAZOOUTCS JOCTynm K Tabmuile oOpaTHBIX BBI3OBOB, II03TOMY lxp_parse
3aTa/IKUBaeT 3Ty Tab/WIy B CTeK 1Mo WHAeKcy 3 (cpa3y mocse rmapameTpoB). ECTb ofivH HIOAHC B
BBI30BE XML_Parse: IOMHHUTE, UTO I0C/IeHUN apryMeHT 3TOH (PpyHKIuU coobiaet Expat, siBisercs
7Y I aHHas 4acTh TEeKCTa MocyeqHei. Korga Mbl BbI3bIBaeM parse 0e3 apryMeHTOB, s OyzeT paBHa
NULL, TTOTOMY I10 C/IeIHUM apryMeHT Oy/1eT paBeH true.

Tenepb mapaiiTe 0OpaTWMM Hallle BHMMaHuWe Ha (YHKIIMM O0OpaTHOTO BbI30Ba: f_StartElement,
f_EndElement W f_CharData. Bce Tpu dbyHKIMM 00/1a71al0T OJJUHAKOBOM CTPYKTYPOM: KaXKzasi U3 HUX
TIpoBepsieT, oTipeienisieT i Tabmija 0O6paTHBIX BEI30BOB 00paboTumk Lua /151 CBoero KOHKPeTHOTO
COOBITHS, U, €CIH Ompeje/seT, TO TOJTOTABIMBAeT apryMeHThl U 3aTéM BbI3bIBA€T 3TOT
o6paboTuuk Lua.

aBaiiTe cHauajsa pacCMOTpH 00OpaboTumk f_ charData B jiuctuHre 30.5. Ero kKoj J0BOJBHO
rpo cT. O6pabOTUMK I0JTyuaeT CTPYKTYPY 1xp_userdata Kak CBOM MEPBBIM apryMeHT, 110 CKOJIbKY MBI
BBI3Ba/IM XML_setuserData IIPW CO37aHUM Mapcepa. [Tocne mosiyueHus: coctosHuss Lua o6paboTumk
MOKeT 00paTuThCs K TabJ/uIe 00paTHBIX BEI30BOB B CTEKe T0 UHJ EKCYy 3, 3a7laHHOMY 1xp_parse, U K
caMOMY Tapcepy I0 UHAeKCy 1. 3aTeM OH BbI3bIBaeT COOTBETCTBYIOIUI 0O6paboTumnk Ha Lua (Korga
OH eCTh) C IByMsI apryMeHTaMH: [IapCePOM U CUMBOJILHBIMM J1aHHBIMU (CTPOKOH).

JIncruHr 30.5. O6paboTurK CUMBOJILHBIX JaHHbBIX

static void f_CharData (void *ud, const char *s, int len) {
Ixp_userdata *xpu = (lxp_userdata *)ud;
lua_State *L = xpu->L;

/* nony4yaeT ob6paboTunk */
lua_getfield(L, 3, "CharacterData");

if (lua_isnil(L, -1)) { /* obpaboTunka HeT? */
lua_pop(L, 1);
return;

}
lua_pushvalue(L, 1); /* 3aTankuBaeT napcep ('self') */
lua_pushlstring(L, s, len); /* 3aTankuBaeT CUMBOJIbHble AaHHblEe */
lua_call(L, 2, 0); /* Bbi3blBAaeT 3TOT 006paboTuUMK */

}

O6paboTuuk f_EndElement JAOBOJBHO MOXOX Ha f_CharData; B3misgsHUTe Ha aUCTUHT 30.6. OH
Tak)XXe BbI3bIBAeT COOTBETCTBYyHOIUI 00paboTumk Lua c AByMs aprymMeHTamMu — T[1apcepoM U
VMMeHeM Tera (CHOBa CTPOKOM, HO Ha 3TOT pa3 3aBeplLIeHHOM HY/Ib-CUMBOJIOM).

JIncTunr 30.6. O6paboTUMK KOHEUHBIX 37IeMEHTOB




static void f_EndElement (void *ud, const char *name) {
Ixp_userdata *xpu = (lxp_userdata *)ud;
lua_State *L = xpu->L;

lua_getfield(L, 3, "EndElement");

if (lua_isnil(L, -1)) { /* obpaboTunKka HeT? */
lua_pop(L, 1);
return;

}
lua_pushvalue(L, 1); /* 3aTankuBaeT napcep ('self') */
lua_pushstring(L, name); /* 3aTankuBaeT umsa Tera */
lua_call(L, 2, 0); /* Bbi3blBaeT 3TOT 006paboTuUMK */

}

Jluctunr 30.7 rokasbiBaeT Mo cjieHUM 00paboTuuK, f_startElement. OH BbI3bIBaeT Lua ¢ Tpemsi
apryMeHTaMu: MapCcepoM, UMeHeM Tera U CIIUCKOM aTpulyToB. ITOT 06paboTuMK HEMHOTO CJI0XKHee
0 CTa/bHBIX, 110 CKOJIbKY eMy Heo0X0oZ MO TiepeBecTH CIUcoK arpubyToB Tera B Lua. OH UCMO/b3yeT
BIIOJIHE €CTeCTBEeHHBIM IepeBOfi, CTPOs Tab/uily, KOTopas CBsi3biBaeT HMeHa arpubyToB C HUX
3HaueHUsIMU. HarnprMep Haua/bHbIN Ter Harmojo0ue

<to method="post" priority="high">
reHepupyeT C/e/lyIoIyio TabJ/uily aTpubyToB:

{method = "post", priority = "high"}

JIncTunr 30.7. O6pab0oTUMK HauaIbHBIX 3/IEMEHTOB

static void f_StartElement (void *ud,
const char *name,
const char **atts) {
Ixp_userdata *xpu = (lxp_userdata *)ud;
lua_State *L = xpu->L;

lua_getfield(L, 3, "StartElement");

if (lua_isnil(L, -1)) { /* obpaboTunka HeT? */
lua_pop(L, 1);
return;
}
lua_pushvalue(L, 1); /* 3aTankuBaeT napcep ('self') */
lua_pushstring(L, name); /* 3aTankuBaeT ums Tera */

/* co3paeT u 3anofiHaeT Tabnuuy aTpubyTtoB */

lua_newtable(L);

for (,;, *atts; atts += 2) {
lua_pushstring(L, *(atts + 1));

lua_setfield(L, -2, *atts); /* table[*atts] = *(atts+1l) */
}
lua_call(L, 3, 0); /* Bbi3blBAa€T 3TOT 00paboOTUMK */
3
[locneguuii metof [/ MapcepoB — 3TO close, MOKas3aHHbIK B JyiicTuHre 30.8. Korma Mol

3aKpbhIBaeM TMapcep, HaM HY)KHO BBICBOOOAUTH BCe €ro pecypchl, a UMeHHO CTPYKTypy Expat.
[ToMHUTE, UTO M3-3a MPOUCXOASIUX BpeMeHaMU OLIMOOK TIPU CO3[AaHUM Y Tapcepa MOJKeT U He
ObITH 3TOU CTPYKTypbl. OOpaTuTe BHUMaHUe, KaK Mbl IO/ /lepXXUBaeM Mapcep B COTJIaCOBAaHHOM



COCTOSIHUU TI0 M€pe ero 3aKphITHs, TaK UTO He OygeT HUKAKWUX MpoO0JieM, eCc/iM Mbl TIOTILITAeMCs
3aKpBITh €ro CHOBa, WM Korja cOopiiuk mycopa ero (uHanusupyet. Ha camom gene mMbl Gygem
WCII0/Ib30BaTh 3Ty (YHKI[MIO MMEHHO KaK (puHamM3aTop. OTO HYXKHO JJisS TOr0, YTOOBI KaXK[bId
rapcep Co BpeMeHeM 00si3aTesibHO 0CBOOOK/al CBOU PeCypChl, aKe eCJivd MPOTPAMMUCT He 3aKPbLJT
ero.

JIncruHr 30.8. Metoj a1 3akpbiTus napcepa XML

static int 1xp_close (lua_State *L) {
Ixp_userdata *xpu = (1lxp_userdata *)lualL_checkudata(L, 1, "Expat");

/* 6ecnnaTHblin napcep Expat (ecnu ecTb) */
if (xpu->parser)
XML_ParserFree(xpu->parser);

Xpu->parser = NULL; /* npepoTBpalaeT ero NnoBTOpHOE 3aKpbiTue */
return 0;
}
Jluctunr 309 — 5TO 3aBepliarOlvi 1Iar: OH TMOKasbiBaeT (YHKIUIO luaopen_lxp, KOTOpas

OTKpbIBaeT OuOMMOTEKY, COBMelllas B cebe Bce paHee pacCMOTpPeHHble (YHKI[UU. 3[0€Ch MBI
WCII0/Ib3yeM TY K€ CXeMY, UTO U /i1 00BeKTHO-OpHeHTUPOBAaHHOTO TpHMepa MacCUBA JIOTHUe CKUX
3HaueHUM B pasgene 29.3: Mbl cO3laeM MeTarab/uily, yCTaHaB/IMBaeM ee TOUKY I0Jisl __index Ha Hee
caMy W TIOMelllaeM BHYTPhb Hee BCe MeTOAbl. /I/s1 9TOro HaM IMOHAZ00UTCS CIHUCOK C MeTOJaMH
napcepa (1xp_meths). Takke HaM Hy)KeH CHMCOK (YHKIUN 3TOoM O6ubmmoTeku (1xp_funcs). Kak u
MIPUHATO B OO0BEKTHO-OPUEHTUPOBAHHBIX OWOJHMOTEKAaX, 3TOT CIIUCOK COJEepP)XUT BCEro OAHY
GyHKLMIO, KOTOpast CO3[aeT HOBbIE MapCephl.

JIncruHr 30.9. Kog uHULManu3aimm aas 6uonmoTeku 1xp

{

static const struct lualL_Reg lxp_meths][]
{"parse", lxp_parse},

{"close", 1lxp_close},

{"_gc", 1lxp_close},

{NULL, NULL}

iy

static const struct lualL_Reg lxp_funcs][]
{"new", 1lxp_make_parser},
{NULL, NULL}

}i

int luaopen_1lxp (lua_State *L) {
/* co3paeT meTaTtab6auuy */
luaL_newmetatable(L, "Expat");

I
-~

/* metatable.__index = metatable */
lua_pushvalue(L, -1);
lua_setfield(L, -2, "__index");

/* peructpupyeTt meTtoabl */
luaL_setfuncs(L, 1lxp_meths, 0);

/* peructpupyeTt OyHKUMM (TONbKO 1Xp.new) */
luaL_newlib(L, 1xp_funcs);
return 1;




YnpaxueHus

Ynpaxunenue 30.1. Mogudunupyiite QyHKIUIO dir_iter B TIpUMepe C AUPeKTOopuel Tak, UTo0bl
OHa 3aKpbiBajla CTPYKTypy DIR, KOT/la OHa JOCTUraeT KoHija o6xoja. [lpu 3ToM H3MeHeHUU
TporpaMMe He HY)KHO X/1aTb cOOPKU Mycopa [/is1 0 CBOO0K/1 eHUsI pecypca, KOTOPbIM, KaK OHa 3HaeT,
eit 60/Ibllle He HYKeH.

(Korzma BBl 3akpbiBaeTe [AUPEKTOPHIO, Bbl [ OJ/DKHbI BbICTAaBUTh aJpec, COXPaHEHHbIU B
MO/Ib30BaTe/JIbCKUX [IaHHbIX, Ha NULL, 4TOOBI CcOOOIUTH (PUHANMU3ATOPY, UTO AUPEKTOPHUS YKe
3akpbiTa. Takke (PyHKIUA dir_iter MepeJ WUCHO/b30BaHUEM [JUPEKTOPUU [10/DKHA MPOBEPSITh, UTO
OHa He 3aKphbITa.)

Ynpaxuenue 30.2. B npumMepe ¢ 1xp 06paboTuuK Haua/JbHBIX 3/IEMEHTOB TOJyuyaeT Tabuily
arpubyTamu 3jemMeHTa. B 3Toil Tabsuile yTepsiH lepBOHava bHBIN TOPSII0K, B KOTOPOM aTpUOyTHI
CTOSUTU BHYTpH 37ieMeHTa. Kak BbI MoXkeTe TiepesiaTh 3Ty UH(POPMaLUIO B 00paTHbIN BbI30B?

Ynpaxuenue 30.3. B npumMepe ¢ 1xp MbI WCIOJIb30BalU MOJb30BaTeNbCKUe 3HaueHus, 4TOO0bI
CBsi3aThb Tabsmily 0O6pabOTUMKOB C TMOJ/b30BATe/NbCKUMU JaHHBIMM, TIpe/iCTaB/ISIOMIMMU Tapcep.
OTOoT BbIOOP co37an HeboJibIyI0 TIPo6JieMy, 10 CKOBKY TO, UTO TMOJy4aroT oOpaTHblie BbI30BbI C, —
3TO CTPYKTypa lxp_userdata, M 3Ta CTPYKTypa He MpeAoOCTaB/sieT MPIMOW JOCTYIN K [laHHOU
Tabsuiie. Mbl peruu 3Ty npo6sieMy myTeM coXpaHeHUs TabuI[bl 00paTHBIX BBI30BOB M0 HH/|EKCY
cTeka (UKCUPOBAHHOTO pa3Mepa BO BpeMs pa3dopa Kakoro dhparmMeHTa.

AnbTepHaTUBHBIM TIO/IXO/IOM MOJKeT ObITh CBsI3bIBaHWE Tab/MIbl 0OpaTHBIX BBI30BOB C
110J/Ib30BaTe/IbCKUMU [JJaHHBIMU T10CPeJiCTBOM CChUIOK (pasmen 28.3): Mbl CO37aeM CChbIIKY Ha
Tabsuily oOpaTHBIX BBI3OBOB U XPAaHUM 3Ty CChIJKY (lleJioe YMC/I0) B CTPYKType lxp_userdata.
Peanu3yiiTe qaHHbIM o xo/. He 3a0ybTe BBICBOOOUTH CCHIJIKY TP 3aKPBITUU TTapcepa.



IJTABA 31

Hutu u cocTogaHusa

Lua He T1ogJepXyBaeT HACTOSL[YHO MHOTOHUTEBOCTb, TO €CTh BbITECHSIOILIVME HUTH,
WCMOJIb3yIOI[Ue TIaMsATb COBMECTHO. ECTh [1Be MPUUYWHBI OTCYTCBHUS JaHHOUW MOJJepXKU. [lepBas
rnpuyrHa coctout B ToM, 4yto ANSI C He mpemocraB/sieT ee, U MO3TOMY He CYyLleCTByeT
TepeHo CUMOT0 crocoba peasin30BaTh 3TOT MexaHu3M B Lua. Bropoii u 6osiee cepbe3HOM TPUUUHON
SIBJISIETCSI TO, YTO MbI He CUMTaeM MHOTOHUTEBO CTh XOpollen ujeeut As Lua.

MHoroHuTeBocTh Oblyla paspaboTaHa /11 HU3KOYPOBHEBOTO ITPOTPAMMHUPOBaHUs. MexaHW3Mbl
CUHXPOHU3aI[UU Bpojie ceMacdOpOB U MOHUTOPOB ObIIM pa3pabOoTaHBI I/ OMepaliMOHHbIX CUCTeM (1
OMBITHBIX TPOTPaMMHUCTOB), a He [Jid TIPUK/IAJHBIX Tporpamm. KpaliHe C/IO)KHO HaxOAUTb U
WCIIPaB/IATh OIIMOKM, CBSI3aHHbIE C MHOTOHHUTEBOCTBIO, U HEKOTOPbIe M3 HUX MOTYT MPUBECTU K
Opeiiiam B 0Oe3oracHocTu. bosee TOro, MHOTOHUTEBOCTb MOJKET CTaTb IIPUUMHOMN CHIDKEHUS
OBICTpO/IeMCTBUSA M3-3a HEOOXOAWMOCTU CUHXPOHM3ALMU B psAfje KPUTHUECKUX MeCT TPOTPaMMBbI,
Harip¥Mep Mpu pacripe/ejleHur MamMsTHu.

[Tpo6JieMbl C MHOTOHUTEBO CTHIO BO3HUKAIOT M3-3a KOMOWHAIIMHY BBITE CHSIOIMX HUTEeHN U 0011eit
MaMsTH, MO3TOMY MbI MOXKeM H30eXaThb WX, MO0 He HCII0JIb3ys BLITECHSIOIIMe HUTU, b0 He
WCII0/Ib3yst 00myto mamsaTh. Lua moagepkuBaer o6a mogxoaa. Hutu Lua (Takke M3BeCTHBIE KaK
COTIPOTPaMMbl)  SIBJIIFOTCSI COBMECTHBIMM W TI03TOMY u30eramT Tpo0jieM, CBSI3aHHBIX C
Herpe/iCKa3yeMbIM Tiepek/itoueHneM Mexzay HUTsSMU. CocTtosHus Lua He uMeroT 001ed maMsTH, U
nosroMy dhopMupyroT B Lua Xoporryto 6a3y A/ TapaielbHbIX BbIUMCIeHUH. B JaHHOM raBe Mbl
OoXBaTuM o0a BapHaHTa.

31.1. MHOTOHUTEBOCThH

Hums (thread) — 3T0 cyTh conporpammel B Lua. Mbl paccmarpriBaemM CONporpamMmy Kak HUTh C
ynoO0HbIM UWHTepdelicoM, WX >Ke Mbl MOXEM PpacCMaTpuBaTh HUTh KaK COTPOTpPaMMy C
HU3KOYpOoBHeBLIM APIL.

C Touku 3penus C, Mo)KeT OBITb y10OHO AyMaTh O HUTHU Kak O CTeKe — UeM Ha CaMOM Jiejie 1
SB/ISIETCS HUTh C TOUKU 3peHus peanu3aluu. KakbIii cTeK XpaHUT WH(OpMaIirio 006 0XXuZaroimx
BbI30BaxX HUTH, a TaKXXe rapaMmeTpax U JIOKaJbHbIX TTepeMeHHbIX Ka)KJ0r0 Bbi30Ba. IHBIMU C/I0BaMu,
CTEeK COJ[eP>XKUT BCIO HMH(pOpPMAaIUI0, KOTOpas Hy)KHAa HUTH [JI1 BO300OHOBJ/IEHUS] €e BBITIO/IHEHUSI.
[TosTOMYy MHOTO HUATEM 03HauaeT MHOTO HEe3aBUCHUMBIX CTEKOB.

Korga ™Mbl BbI3biBaeM 6ombMHCTBO GyHKIUNA u3 Lua-C API, 3tu ¢yHkuum paboTarT C
orpe/iesieHHbIM CcTeKoM. Hanpumep, lua_pushnumber AOJ/DKHA 3aTalKuMBaTh YWC/IO B OMNpeJ eleHHbIN
CTeK; lua_pcall Hy>eH CTeK BbI30BOB. Kak Lua y3HaeT, Kakou CTeK ciefjyeT UCIOJb30Barb? Cekper
3aK/Il0UaeTCcsl B TUMe lua_State, TIePBOM apryMeHTe 3TUX (PYHKILMH, KOTOPBIN TipeJCTaB/sieT He
TOJIbKO COCTOsIHMe Lua, HO ¥ HUTb BHYTPH 3TOro cocCTOsHUSA. (MHOTHe yOeXKJeHbl, YTO 3TOT THII
J0JDKEeH Ha3bIBaTbCs lua_Thread.)

Kaxxabiii pa3, Korga Bbl co3maeTe coctosHue Lua, Lua aBTOMarhdecku CO37aeT HOBYIO HUTH
BHYTPH 3TOT0 COCTOSIHUA W BO3BpalljaeT lua_State, IpeJ CTaBJISItOLLEe 3TY HUTh. JTA 2/1d8HASI HUMb
(main thread) Hukorga He yTwimsupyetcs. OHa BeICBOOOXKIaeTCst BMeCTe C COCTOSTHUEM, KOT/a BEI
3aKpbIBaeTe COCTOSHHUE TIPU MOMOIIHU lua_close.

Bbl MOXeTe co31aBarh Ipyrue HUTHU BHYTPU CO CTOSIHUS ITyTeM BbI30Ba lua_newthread:




lua_State *lua_newthread (lua_State *L);

OTta ¢yHKUMS BO3BpalllaeT yKasaTeldb Ha lua_State, TPe/CTaBJsiOlllee HOBYIO HHUTh, a TaKxXe
3aTajlKWBaeT HOBYIO HUTh B CTeK KaK 3HaueHue Tura "thread". Hampumep, mociie BBITIOTHEHUS
omeparopa

L1 = lua_newthread(L);

Yy HacC 6y,[[€T ABe HUTHU, L1 U L, KOTOPEIE 6y,ZLYT BHYTpPEHHE CCbl/IaTbCA Hd OAHO M TO K€ COCTOsSHHE
Lua. Kamaﬂ HUTDB O6J'Ia,Z[aET cobcTBeHHBIM cTeKOoM. HoBasg HUTH L1 HauMHAET C IMyCTOI'O CTEKd; Yy
CTapOﬁ HUTHU L €CTh HOBAas HUTHh Ha BepIIMWHEe CTeKa:

printf("%d\n", lua_gettop(L1)); --> 0
printf("%s\n", lualL_typename(L, -1)); --> thread

3a WCK/IIOUeHNeM TJIaBHOW HUTH, BCe HUTU MO/ BepXeHbl COOpKe Mycopa, Kak U 000 apyroi
06bekT Lua. Korsa BBl co3aeTe HOBYIHO HUTh, TO 3HAUeHHe, KOTODOe 3aTa/JIKUBAaeTCsi B CTeK,
rapaHTHUpyeT, UTO 3Ta HUTh He SBJIAETCA MYCOpOM. Bbl HUKOrja He O0J/DKHBI UCII0JIb30Barb HUTh,
KOTOpasi 10/DKHBIM 00pa3oM He TIpUBsi3aHa K cocTosiHuio. ([71aBHasi HUTH BHYTpEeHHe TMpHBsi3aHa C
CcaMoOT0 Hauasa, Mo3TOMY O Hell MO)KHO He OecrmokouTbcsi) JIro6oii BeizoB Lua API mMoxxer
YHUUTOXXUTh HEIpUBS3aHHYI0 HUTb, JaXke BbI30B, UCIOJb3YIOLMK 3Ty camyr0 HUTb. Hampumep,
pPacCMOTPUM CJiel i1l (pparMeHT:

lua_State *L1 = lua_newthread (L);

lua_pop(L, 1); /* L1 Tenepb sBnsetca mycopom ansa Lua */
lua_pushstring(L1, "hello");

BbI30B lua_pushstring MOJKeT 3alyCTUTh COOPIIMK Mycopa U cobparb L1 (M TIpUBeCTU K €000
TIPU/IO>KeHHUsT), HECMOTPSI Ha TO, UTO L1 BCe eIlle HCMoJb3yeTcs. Bo m3bexaHue 3TOro Bcerja
O CTaBJIIUTE CCBIJIKY HAda HUTH, KOTOPbI€ BbI UCIIOJ/Ib3yeTe, HAIIpUMED B CTeKe HpHBHBaHHOﬁ HUTU NUTAU
B peecTpe.

Kak To/1bKO Y HaC MoABJIA€TCA HOBAasd HUTb, Mbl MO>XEM HCIIOJIb30BdATh €€ TeM XKe o6pa30M, yTo U
['JIaBHYIO. MBI MO>KeM 3aTa/IKMBaTh U BBITA/IKUBATh 3J1€EMEHThI U3 CTeKd, MbI MO>KeM HCIIOJ/Ib30BdThE ee
AJ1d BbI30Bd CbYHKI_II/Iﬁ 1 T.II. HaanMep, CJ'Ie,[Ly}OH_[I/Iﬁ KO/l BBIIIOJIHAET BhbI30OB f(5) B HOBOUW HUTU U
3areMm repemerjaer pe3y/abTar B CTAPYIO HUTH:

lua_getglobal(L1, "f"); /* ponyckaeT rno6anbHyw ¢yHkuuwo 'f' */
lua_pushinteger(L1, 5);

lua_call(L1l, 1, 1);
lua_xmove(L1l, L, 1);

OyHKUUS lua_xmove TepemeljaeT 3HaueHue Lua Mexay AByMsi cTeKaMd B OJHOM U TOM XKe
cocTosiHUU. BpI30oB Harosobue lua xmove(F,T,n) BBITAJKMBAaeT n 37eMEHTOB U3 CTeKa F U
3aTajKUBaeT UX B T.

OpHako, /g 3TUX 1jefiell HaM He HY)XHa HOBasi HUTh; C TaKUM XK€ yCIeXOM Mbl MOTJIU Obl
WCI0/Ib30BaTh I/IaBHY0O HUTb. OCHOBHOUM Lie/Ibl0 MCI0J/Ib30BaHUSI HECKOJbKUX HUTEU SIBJISIETCS
peasi3aliysi COTIpOrpaMm, YTOObI Mbl MOTJ/IA TPUO CTAHAB/IMBATh WX BBITIOJTHEHUE U BO300OHOBSATH UX
no3xke. [1/1 3TOro HaMm Hy’>KHa PYHKLUS lua_resume:

int lua_resume (lua_State *L, lua_State *from, int narg);

,Z[J'IH 3dIlyCKa BBIINIOJIHEHUA COIIPOrpaMMbl Mbl MCIIOJIb3yeM lua_resume TaK >Ke, KaK MBI
UCIOJ/Ib3yeM lua_pcall: Mbl 3aTa/JKMBaeM (bYHK]_[I/IIO AJid BbI30Bd, 3dTda/IKMBA€EM €€ dpPryMEHTBI H
BbI3bIBaeM lua_resume, IIepe/iaBas B narg UYMC/JI0 apryYMeHTOB. (HapaMeTp from — 3TO HUTh, KOTOpasd



CoBepIllaeT BbI30B.) /laHHOE MMOBE/ eHHE TAK)XKe OUeHb MOX0XKe Ha lua_pcall, HO C TPeMS OT/IMUUSIMH.
Bo-miepBBIX, y lua resume HET MapaMeTpa /Jjs uucia TpeOyeMbIX pe3yabTaToOB;, OHA Bcerja
BO3BpalllaeT BCe 3HAUeHWS W3 BbI3BaHHOW GYHKIMW. BO-BTOpBIX, y Hee HeT MapaMmeTpa s
oOpaboTurka cooOIlijeHHH; olKbOKa He pacKpyyMBaeT CTeK, TMO3TOMYy IIOC/Te Hee BbI MOJKeTe
W3yUWTb CTEK. B-TpeTbuX, €C/au BbIMOJHsIeMas (YHKLMS YCTyMaeT yIIpaBjeHHe, TO lua_resume
BO3BpalljaeT 0CcoObIM KOZ, LUA_YIELD M OCTaBJIIeT HUTh B COCTOSIHUU, U3 KOTOPOTO OHA MOJXXET OBbITh
B0O300HOBJIEHA TTO3KeE.

Korgma lua resume BO3BpaljaeT LUA YIELD, BHW/JHMasl 4acTb CTeKa HUTH COJEPXXUT TOJIbKO
3HaueHMs, TepefaHHble yield. BbI30B lua_gettop BEpPHET UMC/IO BbIpaOOTAHHBIX 3HaueHWH. [Iis
repeMeIleHus 3TUX 3HaUeHUl B JPYT'YI0 HUTh Mbl MOJKEM HCIT0/1b30BaTh lua_xmove.

YTo0OBbI BO30OHOBUTH IPHOCTAHOBJIEHHYIO HUTb, Mbl BHOBb BbI3bIBaeM lua_resume. [Ipy Takux
BbI30BaX Lua CuMTaeT, 4TO BCe 3HAUEHHMS B CTEKe [10J/DKHBbI OBITH BO3BpaIlleHbl BBI30BOM yield.
HanpuMep, ec/ii Bbl He TPOraeTe CTEK HUTHU MEXAYy BO3BpAllleHWEeM U3 lua_resume W CJIe]VIOIUM
B0O300HOB/IEHHEM, TO yield BEpHET MMEHHO Te 3HAueHHsl, KOTOpble OH BbIpaboTan IMpH YCTYIKe
yIpaBJIeHUS].

OOBIYHO MBI 3aITyCKaeM COTporpaMmy C (GyHKIMelr Lua B KauecTBe ee Teja. JTa GyHKIua Lua
MOJKET BBI3bIBAaTh JApyrue GYHKIMM, W a0basgs M3 3TUX (QYHKLIMH IIOPOW MOJKET YCTYMaTh
yrpaB/ieHWe, 3aBepias BbI30B lua resume. Harpumep, JOINyCTHM, y HAC €CTb CJIeJyIoIue
oTIpe/i eJIeHUsI:

function foo (x) coroutine.yield(10, x) end

function fool (x) foo(x + 1); return 3 end

Tenepb MBI BBITTOJ/IHUM 3TOT KO C:

lua_State *L1 = lua_newthread(L);
lua_getglobal(L1, "fool");
lua_pushinteger (L1, 20);
lua_resume(L1, L, 1);

OTOT BBI30B lua_resume BepHeT LUA_YIELD, UTOOBI COO6I_IU/ITL, UTO HUTHb YCTYIIWJ/Id YIIDABJIEHHE.
B 5>TOT MOMeHT cTeK L1 COJ ep>KHUT 3HAUYeHUs, Ilepe/iaHHbIe B yield:

printf("%d\n", lua_gettop(L1)); --> 2
printf("%d\n", lua_tointeger(L1, 1)), --> 10
printf("%d\n", lua_tointeger(L1, 2)); --> 21

Kor,qa MBI BHOBbB B0306HOBI/IM 3Ty HHUTBL, OHa4 IpPOoAOJ/DKHUTCA C TOro MecCTa, rae 6bIJ'Ia
OoCTaHOBJieHa (BbI30BOM yield). OTCrofa foo BepHET yIipaB/jieHue fool, a OHAa, B CBOK O4Yepe[b,
BepHeT yIpaBJieHue lua_resume:

lua_resume(L1, L, 0);

printf("%d\n", lua_gettop(L1)); --> 1
printf("%d\n", lua_tointeger(L1, 1)), --> 3

OTOT BTOPOU BBI3OB lua_resume BEPHET LUA_OK, UTO O3HauaeT 0OBIUHBIN BO3BpaT.

CormporpaMMbl Tak)Ke MOTYT BbI3bIBaTh (yHKLMU C, KOTOpbIe MOTYT 00paTHO BBI3bIBAThH [|pyrue
dyskuuu Lua. Mbl y>ke o0CyXJanu, Kak WCIOJb30BaTh MPOJOJ/DKEHUs], UTOOBI TMO3BOJUTH 3TUM
dyskuusm Lua ycrymnarb yripaBieHue (pasgen 27.2). Cama mo cebe dyHkius C Takke MOXKeT
yCTyIarb yIipaBjeHue. B 5TOM ciaydyae OHa TakXke [JOJDKHA TIpeJoCTaBUTh IIPOJ OJDKAKLIYIO
GyHKIMIO /1711 BbI30Ba MpU BO300HOBAeHUU HUTHU. st ycTynku ynpaBienus ¢GyHkuus C 10/DKHA
BbI3BATh CJie]]yIOIyt0 (DYHKIUIO:



int lua_yieldk (lua_State *L, int nresults, int ctx,
lua_CFunction k);

Mbl Bcerzia ,0/DKHBI MCII0/Ib30BaTh 3Ty (YHKIIMIO B OTiepaTope BO3Bpara, KakK, HaripuMep, 3/1ecCh:
static inf myCfunction (lua_State *L) {

return lua_yieldk(L, nresults, ctx, k);

}

OJTOT BBLI3OB HeMeOJIEHHO IIPHUO CTdHABJ/IMBAET BLINIOJJIHAOINYIOCA COIIPOIrpaMMY. HapaMeTp nresults
— 3TO KOJINUECTBO 3HAaU€HWU B CTeKe, KOTOPble HY)KHO BEPHYTh COOTBETCTBYIOLeMY lua_resume;
ctx — 3TO KOHTEKCTHas I/IHd)OpMaI_[I/IH, KOTOpad O 0JDKHA OBITH rnepejaHa 1poaoJ/DKeHHIO; d k — 3TO
npojosokatoiasi  (yHkiua. Korga comporpaMma  BO300HOB/SIETCS, YIIpaB/IeHHE ITI€PeXO[UT
HarpsiMyro K mpofoJpKawlled QyHKuuu k. [locsie ycTynku yripaB/ieHUs myCfunction HeE MOJKeT
OoJ/ibIlle HUYEro CAejldTb; OHAd [AOJDKHA [A€/JIErMpOoBdTb BCIO AaﬂbHeﬁmy}O pa60Ty cBoeMy
IMpoA4 0JDKEHHIO.

,Z[aBaﬁTe paCCMOTpHUM TUIMMUYHBIN TUIIOTETHUYeCKUHN IIpuMep. HYCTB MBI XOTHM HAITMCATh KO[
QJYHK]_[I/II/I, KOTOpad 4YHMTdaeT HEKOTOPhbIE [dHHbIE€, YCTYyIlad YIIpdBJ/IeHHUE, ITIOKd OdHHbI€ He 10 CTYIIHEI.
MbI MO>KeM HamurcaThb 3Ty GyHKIHo Ha C cief yioiuM oopasom:

int prim_read (lua_State *L) {
if (nothing_to_read())
return lua_yieldk(L, 0, 0, &prim_read);

lua_pushstring(L, read_some_data());
return 1;

}

Ecnu y dyHKIMY eCTh KaKUe-TO J1aHHble [/ YTeHUsl, TO OHa UUTaeT ¥ BO3BpalljaeT 3TU [ aHHbIe.
B mpoTuBHOM Ciiydae, eCc/iM el Heuero YMTaTh, OHA yCTymaeT yrmpassjeHue. [Ipy Bo300OHOBIeHUU
HUTH BBI30BET MPOJ 0J/IKaLy0 (GyHKIUI0. B 5TOM npumepe mpojo/pKatollei GyHKIMel sSBJsieTCs
camMa prim_read, TO3TOMY HHUTb CHOBA BbI3bIBaeT prim_read WU BHOBb IOMBITAETCS CUUTATh
HeKOTOpble JaHHble. (3TOT oO6paser] ¢GyHKUWUU, BbI3bIBalOIled lua_yieldk, KOTOpasi SIBJSIeTCS
npo/ oJbKatolel GyHKIMen, BCTpeyaeTcs ,0BOJIbHO 4acTo.)

Ecnu pyskiuu C Heuero Jenarhb 1o cje YCTYNKU yIipaB/ieHus], TO OHa MOJKeT BbI3BaTh lua_yieldk
6e3 rpo/o/mKaroleid GyHKIMY WK UCTI0Jb30BaTh MakpoC lua_yield:

return lua_yield(L, nres);

[locne 3Toro BBI3OBA, KOT/la HUTb CHOBAa BO300HOBUTLCS, yIpaB/ieHHWe BepHETCS K (YHKIUH,
KOTOpas BbI3bIBajia myCfunction.

31.2. CocToauuda Lua

Kakbii BbI30B lual_newstate (WM lua_newstate, KaK Mbl YBHUJ MM B IJilaBe 32) CO37aeT HOBOe
cocrosinve Lua. Pa3Hbie cocTossHus Lua MOJHOCTbIO HE3aBUCUMBI APYT OT Apyra. ¥ HUX BooOIIe
HeT OOIUX JaHHBIX. JDTO 3HAUUT, UTO HE3aBUCUMO OT TOTO, UTO MPOUCXOAUT BHYTPU O HOTO
coctosHusa Lua, OHO He MOJKeT IOBpPeAUTH JaHHble APYroro. 3TO TaKXKe 3HAauuT, UTO COCTOSHUSA
Lua He MOrytr B3auMMO/[eHCTBOBarb [JpPYyr C APYrOM HAmpsIMyr0; Mbl [ O/DKHBI MCIIOJIb30BaTh B
KauecTBe TOCpeJHUKa Kakoh-HuOyab kox C. Hampumep, eciu faHbl iBa COCTOSIHUS, L1 U L2, TO
c/1ef yroljas KoMaH/ia 3aT0JIKHeT B L2 CTPOKY C BepILUUHBI CTeKa B L1:

lua_pushstring(L2, lua_tostring(L1, -1));



[Tocko/MbKy [JaHHbIe [AOJ/DKHBI OBITH TiepefaHbl mocpeactBoM C, cocrosiHusg Lua Moryr
00MeHMBAThCs TOMBKO THUIIAMH, KOTOPble MOTYT OBITh TpeficTaBseHbl B C, Hampumep, CTPOKaMH U
yrciaMu. JIpyrve TUIbl, Takvue Kak Tab/IuIbl, [1O/DKHBI OBITh CepHaM30BaHbI [1JIs1 O CYII[e CTBJIEHHUS
IIepeHo ca.

B cucremax, KOTOpble MOpejJ/araldT MHOTOHUTEBOCTb, WHTEPECHOW CXeMOW II0CTPOeHUs
SIBJISIETCSL CO3/laHKe He3aBUCUMOI0 COCTOsHUA Lua /1 KaXK[,0M HUTU. JTa CXema B pe3y/bTare [ aeT
HUTH, MOX0>KHe Ha mipoijeccel UNIX, rae Mbl IojiyuaeM COT/IaCOBaHHOCTH 6Ge3 obmieit mamsaru. B
3TOM pa3fese Mbl pa3paboTaeM MPOTOTUIHYIO peasu3aliiil0 MHOTOHUTEBOCTH, Cefys JaHHOMY
nozaxoy. [171s aToM peanusaiiuu s 0yay ucrosib3oBatk HUTH POSIX (pthreads). [Ipy mopTUpoBaHuu
JIaHHOTO KOJla Ha Jpyrvue HUTEeBble CUCTEMBbI He J0/DKHO BO3HUKHYTh CJI0XKHOCTEM, TakK Kak B HEM
WCII0/Th3yHOTCS1 TUIb Oa30BbIe CpeJCTBa .

CucreMa, KOTOPYH Mbl coOupaeMcss TIOCTPOUTh, OuUeHb TIIpocTa. FEe 0CHOBHBIM
rpe/lHa3HaYeHWeM SIBJISIeTCS MOKa3aTh WCIOJ/b30BaHWE HECKOJIbKHUX COCTOSIHUM Lua B KOHTEKCTe
MHOTOHUTeBO CTHU. [loc/ie Toro, kak oHa OyzZeT roTOBa, Bl MOJKETe peaqu30BaTb Ha ee OCHOBe
HEKOTOPbIe TIPO/IBUHYThIe BO3MOXXHO CTU. Mbl Ha30BeM Hailly 6ubimoTeky lproc. OHa Tipefiaraer
BCEro ueTbipe (QYHKIIUU:

® Iproc.start(chunk) 3amycKaeT HOBBIM IPOLIeCC /1Jis BbITIOJIHEHUS 3a/]aHHOT 0 KyCKa (CTPOKH).
M annas 6ubnvoTeka peanusyeT npoyecc Lua kak Humb C TUIHOC CBSI3aHHOE C Hel CO CTOsIHUe

Lua.

® lproc.send(channel, vall, val2, ...) OTHpaBJsieT BCe 3aJiaHHble 3HaueHUs (KOTOPbIie /1 0JIKHbI
OBITH CTPOKaMH) 3aJ,aHHOMY KaHasy (KOTOPBIN U eHTU(DULIMPYIOT 110 ero UMeHHU, TOXKe
CTPOKe).

® lproc.receive(channel) IOJyuyaeT 3HaueHUs, OTIIPAaB/IeHHbIe 3a] daHHOMY KaHaJly.

® lproc.exit() 3aBepiliaeT mpoiiecc. ITa PyHKIUs TpeOdyeTcsi TOMbKO /Jisi TJIaBHOTO Tpoljecca.
Eciu 3ToT nporiecc 3aBepiiiaeTcst 6e3 BbI30Ba lproc.exit, TO BCS ITPOTpaMMa IpeKpaiijaeT cBoe
BBITTO/THEHHE 0e3 0)KW/aHHs 3aBepIleHus [ PyTUX MpOLieCCOB.

BubnoTeka uzeHTUPUIIMPYeT KaHasbl MPU MOMOIIM CTPOK U UCTO/b3yeT WX JJis COTIOCTaBJIeHUs
oTrpaBUTenell u mojyuareneii. Ormepaljusi OTHPaBKU MOXKeT OTMPaBUThb JH000e KOJUUYeCcTBO
CTPOKOBBIX 3Hau€HHWI, KOTOPbIe BO3BPAILlAOTCS COTIO CTaB/JI€HHOM C Hell omnepaluel noayueHus. Bee
B3aMMO/ eMCTBUe CUHXPOHHO: TIPOIeCC, OTIPaBJSIONINM coo0bljeHre KaHamy, 0/I0KUpyeTCs 10 Tex
1op, MOKa eCThb MpoLiecc, MPUHUMAIOIIMK U3 3TOr0 KaHasa, B TO BpeMsi KakK Ipolecc, MoJiyJyaruiun
13 KaHasa, 0JIOKUpyeTCs [10 TeX Mop, MoKa eCThb MPOoLiecc, OTTIPABISIOLUN eMy.

Peanu3aiiisi lproc TakXke TpocCTa, Kak U ee uHTepdelic. OHa HCIMOJb3yeT [Ba KOJbLEBBIX
JBYHArpaB/IeHHbIX CIWCKa, OAWH [/is1 MPOLeCCOB, OXKUAAIIIMUX OTIPaBKU COOOIeHus, a Jpyroi
ISl TIPOL[eCCOB, OJKU/ al0IIUX rpruemMa coobienusi. OHa UCMOJb3yeT O/UH e/lUHCTBEHHbI MbIOTEKC
(0O6BeKT B3aMMOMCK/IHOYAKOIell OJOKUPOBKU) AJisl yIpaBjaeHUsT JOCTYIOM K 3TUM CIUCKaM. Y
Ka)X/10T0 TIpoljecca eCTh CBs3aHHasi C HUM YC/0BHasi epeMeHHasi. Korja rpoiiecc XoueT OTIPaBUTh
KaHa/ny cooOiijeHre, OH 0OXOAUT CMUCOK TOJiyuaresieid B MOUCKaX TMpOIecca, 0XKUAalIero 3ToT
KaHasl. Eciu rnouck ycreleH, TO OTIPaB/IsOIIUi rnpoijecc youpaeT Hali/jeHHBIN Mpo1jecc U3 CrucKa
O>KU/laHUsl, TiepeMeliiaeT 13 cebsi B Hero 3HaueHusi COOOI[eHUs U TIpefiyIipexkjaeT 00 3TOM /I pyrou
npoiiecc. B MpoTUBHOM ciyuyae OH BCTaBjsieT ceOsi B CIIMCOK OTMpaBUTesNell U OXHUAaeT CBoel
yC/IOBHOM nepeMeHHOM. [TosiyueHne cooO11eHUs TPOUCXOJUT CUMMETPUYHBIM 00pa3oM.

[TaBHBIM 3/IeMEHTOM /1aHHOM peanu3aliuu sIBJsIeTCsl CTPYKTYPa, MpeJ CTaB/sto1asi poLecc:

#include <pthread.h>
#include "lua.h"



typedef struct Proc {
lua_State *L;
pthread_t thread;
pthread_cond_t cond;
const char *channel;
struct Proc *previous, *next;
} Proc;

[lepBbie ABa MOJis TPeCTABSIOT U3 cebsi cocrosiHue Lua, ucnoab3yemoe npolieccoMm, u HUThH C,
BBIMOJIHSIIOIIYIO JaHHbIA Tpouecc. [Ipyrue Mo/ WCHOJb3YHOTCA UMb TOTAAd, KOrAa MpoLecc
J0J/DKEH K/ aTh TOA X0 SAIero OTIIpaBUTesIsl UM moJjyuarens. TpeTbe moJie, cond, — 3TO yC/JIOBHas
repeMeHHasi, KOTOPYH) HUThb UCIMOJIb3yeT [A/si OJIOKUPOBKU camoii cebs; ueTBepTOe MOJie XPAaHUT
OXKUJ aeMbIli TPOLIECCOM KaHas; TOC/JeJHUe JBa T0Jis, previous U next, HUCIOJIb3YIOTCS [AJis1
CBSI3bIBaHUS CTPYKTYPhI MPOLIECCa B CIIUCKE 0XKU/J aHUSI.

Cnenyroiuii Ko 00BbsIB/ISIET [1Ba CIIKMCKA OXKU/IaHUS U CBSI3aHHbBINM C HUMU MbIOT€EKC:

static Proc *waitsend = NULL;
static Proc *waitreceive = NULL;

static pthread_mutex_t kernel_access = PTHREAD_MUTEX_INITIALIZER;

Kaxgomy mpoliecCy Hy)KHa CTPYKTypa Proc U JOCTYIl K 3TOM CTPYKType BCSIKMM pas, Korja
CKPHUIIT BbI3bIBaeT send WM receive. ENUHCTBEHHbIA apaMeTp, KOTOPbIM MPUHUMAIOT 3TU QYHKLIUU
— 3T0 cocTtosiHve Lua ass mpouecca. Takum obpa3om, KaKA bl MpoOLiecc [ 0/DKeH XpaHUTh CBOMO
CTPYKTYPY Proc BHYTPU CBOero coctosinus Lua. B Hamlel peanusanuu KaxK0e COCTOSIHUE XPaHUT
CBOKO COOTBETCTBEHHYIO CTPYKTYPYy Proc B peecTpe Kak II0JIHbIe I10/Ib30BarebCKue [iaHHbIe,
CBsSI3aHHbIe C K/OuoM "_SELF". BcmomorarenbHast (PyHKIUS getself BO3BpaljaeT CTPYKTYpPy Proc,
CBSI3aHHYIO C [1aHHBIM CO CTOSIHUEeM:

static Proc *getself (lua_State *L) {
Proc *p;
lua_getfield(L, LUA_REGISTRYINDEX, "_SELF");
p = (Proc *)lua_touserdata(L, -1);
lua_pop(L, 1);
return p;

}

Cnenyromjass GyHKLUMS,, movevalues, MepeMelllaeT 3HaueHUs] M3 OTMPAaBJSIIOLIEro mpoiecca B
TIPYHUMAIO LU
static void movevalues (lua_State *send, lua_State *rec) {
int n = lua_gettop(send);
int i;
for (1 = 2; 1 <= n; i++) /* nepeHoCcUT 3HayeHusa B nonydvartena */
lua_pushstring(rec, lua_tostring(send, 1i));

}

OHa mnepeMelljaeT B TOJiydyare/si BCe 3HaueHUs U3 CTeKa OTMIpaBUTe/s, KpOMe CaMOro MepBoro,
KOTOPBIM SIBJISIeTCS KaHaJl.

Jluctunur 31.1 ompegenser (YHKIHUIO searchmatch, KOTOpass OOXOAWUT CIMCOK OXKUAaHUS B
MOKCKax Tpoljecca, 0XKUJarollero 3ajaHHbli KaHau. Eciyu QyHKIYS HaXOAWUT TakKOW KaHasl, TO OHa
yAaisieT ero M3 CrrcKa v Bo3BpalljaeT ero; MHaye OHa BO3BpalljaeT NULL.

JIncruHr 31.1. ®yHKIUA /14 TTOKMCKA MPOoLjecca, OXKKUJarollero 3aJjaHHOro KaHasa

static Proc *searchmatch (const char *channel, Proc **list) {



Proc *node = *1list;

if (node == NULL) return NULL; /* nycToin cnucok */

do {

if (strcmp(channel, node->channel) == 0) { /* coBnageHue? */
/* ypanseT y3en n3 3TOro cnucka */
if (*list == node) /* aTOT y3en gABNgeTCHA NepBbIM 3I/IEMEHTOM? */

*1list = (node->next == node) ? NULL : node->next;

node->previous->next node->next;
node->next->previous node->previous;
return node;

}

node = node->next;

} while (node != *1list);

return NULL; /* coBnageHuin HeT */

[TocnepHsii BcrioMoraresbHass GyHKIMs, OTipejie/ieHHasi B JUCTUHTe 31.2, BbI3bIBaeTCs, KOT/a
TpoliecC He MOJKeT HaWTHU COOTBeTCTBUMe. B 3ToM ciydyae mpoiiecC CTaBUT cebsi B KOHeI]
COOTBETCTBYIOII[Er0 CIHMCKA OXKUaHHUS U OXKHUaeT, TIOKa C HUM He OyjeT COIOCTaBJ/ieH Jpyroi
TIpoijecc, KOTOPbIM ero W pa3dyauT. (L[ukn BOKPYr pthread cond wait 3allfdiljaeT OT CAy4YalHBIX
TIpo Oy eHrii, KOTOopble BO3MOKHbI B HUTsIX POSIX.) Korga oguH mpoijecc OyguT Jpyrou, oH
yCTaHaB/MBaeT IoJie channel Jpyroro mnpoiecca B NULL. [To3ToMy, ec/iu p->channel He paBeH NULL,
3TO 03HadyaeT, YTO HU OJUH TpOLleCC He TOAOIIea MPOoLeccy p, U MO3TOMY OH [ OJ/DKEH >X/AaTb
Janblie.

JIncruur 31.2. dyHkumsa A fobaBaeHUs Mpoijecca B CIIMCOK OXKUaHUS

static void waitonlist (lua_State *L, const char *channel,
Proc **1list) {
Proc *p = getself(L);

/* link itself at the end of the list */
if (*list == NULL) { /* empty list? */

*list = p;

p->previous = p->next = p;
¥
else {

p->previous = (*list)->previous;
p->next = *list;
p->previous->next = p->next->previous = p;

}

p->channel = channel;

do { /* waits on its condition variable */
pthread_cond_wait(&p->cond, &kernel_access);
} while (p->channel);

Wmest 5TH BCriomoraresbHble (DYHKLMW, Mbl MOXKEM HamucaTrb send U receieve (JIUCTUHT 31.3).
@®yHKIUS send HAUMHAET C TIPOBEPKU KaHasa. 3aTeM OHa 0JIOKUPYeT MbIOTEKC U UIIeT MO/ X0/ sAIero
nosiyuarensi. Eciu oHa ero HaxofuT, TO OHa TepeMelljaeT CBOU 3HaueHUs B 3TOT0 MOJyuare’is,
roMeuaeT MoJiydaresss Kak TOTOBOTO K BBIMOJIHEHUHO U OyauT ero. B mpoTuBHOM ciyyae oHa
cTaBUT cebsi B pexkuM o>kujjaHus. [1o 3aBepiiieHUM 3TOW omepaluu oHa pa3b/ioKUpyeT MbIOTEKC U
Bo3BpaijaeTcsi 6e3 3HaueHui B Lua. DyHKIUS receive aHA/lOTWUYHA, HO OHA [ 0/DKHA BEPHYTb BCe
MOJTyueHHbIe 3HaueHUsl.



JIncTunr 31.3. yHKIMU A/ OTIIPABKU U TMOJyueHHUs COObIeHU

static int 11_send (lua_State *L) {
Proc *p;
const char *channel = lualL_checkstring(L, 1);
pthread_mutex_lock(&kernel_access);

p = searchmatch(channel, &waitreceive);

if (p) { /* HalgeH nogxoasawwuii pecusep? */
movevalues(L, p->L); /* nepemewaeT 3HayeHus B nonydyartens */
p->channel = NULL; /* nomevyaeT nony4daTensa Kak He oxugawiero */
pthread_cond_signal(&p->cond); /* 6yaut ero */

}

else

waitonlist(L, channel, &waitsend);

pthread_mutex_unlock(&kernel_access);
return 0;

}

static int 11_receive (lua_State *L) {
Proc *p;
const char *channel = lualL_checkstring(L, 1);
lua_settop(L, 1);
pthread_mutex_lock(&kernel_access);

p = searchmatch(channel, &waitsend);

if (p) { /* HalgeH nogxoAswumii oTnpaBuTenb? */
movevalues(p->L, L); /* nony4yaeT 3Ha4yeHus OT oTnpaBuTens */
p->channel = NULL; /* nomevyaeT OTNpaBUTENSA KaK He oxugawuero */
pthread_cond_signal(&p->cond); /* 6yaut ero */

}

else
waitonlist(L, channel, &waitreceive);

pthread_mutex_unlock(&kernel_access);

/* BO3BpalaeT BCe 3HAYeHUA U3 CTeKa, Kpome KaHana */
return lua_gettop(L) - 1;

Terneps maBalTe MOCMOTPUM, KaK CO3aBarb HOBbIE Mpoljecchl. HOBOMy mpolieccy Hy>KHa HOBast
HUTh POSIX, a HOBOU HUTHY HY>KHO TeJIO /i BBITIOJIHEHUSL. MBI OTIpe/iesluM 3TO TeJI0 T03XKe; HUXKe
TpUBe/leH ee MPOTOTHUII HA O CHOBe pthreads:

static void *11_thread (void *arg);

s co3maHust U 3allyCcka HOBOTO MpoLjecca CUCTeMe HYXXHO CO37aTb HOBOe cocTosiHhe Lua,
HauaTh HOBYIO HUTh, CKOMITUIMPOBATh Tlepe/iaHHbIN KYCOK, BbI3BaTh €ro 1 B KOHIIe 0 CBOOOAUTH €ro
pecypchl. VIcxomHasd HATH BBITIOJIHSAET MepBble TPU 3ajjaud, a HOBasi HUTh AefaeT ocTanbHoe. (s
yrpoiieHuss 06paboTKU OmMIMO0K CHUCTeMa HauMHaeT HOBYIO HHUTh TOJILKO TMOC/e TOro, Kak OHa
YCITEeITHO CKOMITU/IMPYET nepejlaHHbIU KYCOK.)

OyHKIMA 11 _start co3maeT HOBbIM Tipoliecc (muctuHr 31.4). Ota dyHKIMS CO31aeT HOBOe
coctossHWe Lua L1 ¥ KOMIMMIUPYET 3a/laHHbIM KyCOK B 3TOM HOBOM COCTOSIHWM. B ciyuae ommOku
byHKIMs coo01IjaeT 0 Hell UCXOJHOMY CO CTOSTHUIO L. 3aTeM OHa CO3/laeT HOBYIO HUTH (TIpY MOMOIIIU



pthread_create) C TeJom 11_thread, mepesaBasi HOBOe COCTOSIHME L1 KakK apryMeHT Tesa. Bbi30B
pthread_detach co00IIjaeT cucTeMe, YTO Mbl He O’KHJaéM HUKAKOTO OKOHUAaTeJIhbHOI'0 OTBeTa OT
3TOU HUTH.

JIncruur 31.4. @yHKIUA A1 CO3[aHUs HOBBIX IPOLie CCOB

static int 11_start (lua_State *L) {
pthread_t thread;
const char *chunk = lualL_checkstring(L, 1);
lua_State *L1 = lualL_newstate();

if (L1 == NULL)
lualL_error(L, "unable to create new state");

if (luaL_loadstring(L1, chunk) != 0)
lualL_error(L, "error starting thread: %s",
lua_tostring(L1, -1));

if (pthread_create(&thread, NULL, 11_thread, L1) !'= 0)
lualL_error(L, "unable to create new thread");

pthread_detach(thread);
return 0;

TenoM KakJ10¥i HOBOUW HUTH siBAsieTCsE QYHKUMS 11 thread (ucTuHr 31.5). OHa 1o/iyyaeT cBOe
COOTBETCTBEHHOe cOoCTOsHMe Lua (co3maHHOe 11 start) C yKe CKOMIIMJIMPOBAHHBIM TJIABHBIM
KYCKOM B cTeke. HoBasg HUTb OTKpbIBaeT CTaH[apTHbIe 0MO/MoTeku Lua, oTKpbIBaeT OUO/IHMOTEKY
lproc W 3areM BbI3bIBaeT CBOM [IJIaBHbIM KYCOK. B KOHIle OHa YyHHUUTO)KaeT CBOI YCJIOBHYHO
repeMeHHYI0 (KOTopasi Oblyia co3maHa luaopen_lproc) M 3aKpbIBaeT CBoe COCTOsiHUE Lua.

JIncruHr 31.5. Tesio a1 HOBBIX HUTEU

int luaopen_lproc (lua_State *L);

static void *11_thread (void *arg) {
lua_State *L = (lua_State *)arg;
lualL_openlibs(L); /* open standard libraries */
lualL_requiref(L, "lproc", luaopen_lproc, 1);
lua_pop(L, 1);
if (lua_pcall(L, 0, 0, 0) '= 0) /* call main chunk */
fprintf(stderr, "thread error: %s", lua_tostring(L, -1));
pthread_cond_destroy(&getself(L)->cond);
lua_close(L);
return NULL;

(O6paruTe BHMMaHWe Ha HWCMO/b30BaHUWe lual_requiref [JisS OTKPLITHS OUO/JIMOTEKH lproc
(IIpumeuanue: Ota GyHKLMS nosBUIach B Lua 5.2). OTa QyHKIMSA B UueM-TO SKBUBa/JIeHTHa require,
HO BMeCTO TOMCKa 3arpy3uMKa MCI0Jib3yeT 3aJaHHYH (yHKI[MIO (B HallleM cjydyae luaopen_lproc)
Onsi OTKpbITUS OuOaMoTeku. I[locrme BbI30Ba 3TOW OTKpbIBaroled (QYHKUMM, lual requiref
pPEerucTpyupyeT pe3ynabTaT B Tabsuile package.loaded, UTOOBI Mpu Oy yIIMX BbI30Bax require JJIs
O6ubMOTEKN OHA He MbITa/laCh OTKPBLITH ee CHoBa. Ec/M 110 c/ieffHUM TlapaMeTpOM sIBJSIETCS true, TO
OHa TaK>Xe PerucTpuUpyeT 3Ty 6UO/IMOTEKy B COOTBETCTBEHHOM rio0ambHOM repeMeHHOM (B Halllem
caydae lproc).)

[TocnepHsisi GyHKLMS B HallleM MO/ yJie, exit, OBOJIbHO TPOCTa:



static int 11_exit (lua_State *L) {
pthread_exit (NULL);
return 0;

}

JIuiib T/IaBHOMY TIpO1jeCcCy He0OX0 MO BbI3bIBaTh 3Ty (DYHKIIHIO T10 3aBepIIeHNU, UTO00ObI n3bexarnb
HeMe/lJIeHHOTO0 OKOHYaHUs BCel TpOrpaMMBbI.

Haiiyim mo cjieiHUM 111aroM SIBJISIeTCs OTIpe/l eJieHUe OTKphbIBatoled PyHKIMU A/ MOJ y/si 1proc.
OTkpeiBaromiass GyHKIMS luaopen_lproc (muctuHT 31.6) M0/DKHA, KaK O0OBIUHO, 3aperucTpUpOBaTh
GyHKIIUM MOA YIS, HO TakKe OHa /[JOJ/DKHa CO03[4aTb W HWHUIMAJIU3UPOBATh CTPYKTYpPy Proc
BBIMOJIHSIEMOT 0 TIpOLiecca.

JIncruHr 31.6. OTKphIBatowas GyHKUUS A/ MOAYJS 1proc

static const struct lualL_reg 11_funcs[] = {
{"start", 11_start},

{"send", 11 send},

{"receive", 11 _receive},

{"exit", 1l_exit},

{NULL, NULL}

iy

int luaopen_1lproc (lua_State *L) {
/* co3paeT COOCTBEHHbLI 610K ynpaBneHusa */
Proc *self = (Proc *)lua_newuserdata(L, sizeof(Proc));
lua_setfield(L, LUA_REGISTRYINDEX, "_SELF");
self->L = L;
self->thread = pthread_self();
self->channel = NULL;
pthread_cond_init(&self->cond, NULL);
lualL_register(L, "lproc", 1l1_funcs); /* oTKpbiBaeT 6ubAnoTeky */
return 1;

Kak s cka3an paHee, JlaHHasi peanu3aius mnpoiieccoB B Lua ouenb mpocrasi. EcTb 6eckoHeuHoe
YUCIO YAy4dllleHUH, KOTOPbIe Bbl MOXXETE MPOU3BECTHU. 3 eCh s KPaTKO PacCKa)Ky O HEKOTOPBIX U3
HUX.

[TepBbIM OUEBHAHBIM YIydllleHWeM OyzeT 3aMeHa JUHEeMHOTO TIOMCKa TIOZXO/SIero KaHaja.
[TpekpacHoO#i 3aMeHO1 SIB/ISIET Cs MCIIO/Ib30BaHKe X3II-TabMUIIbI /1151 TIOMCKA KaHasia ¥ UCI0/Ib30BaHHe
He3aBUCUMBIX CITMCKOB OXKW/IaHUS J1Jis K&K 0T 0 KaHaJa.

[ pyroe ynyuilieHue OTHOCUTCS K 3(G@eKTUBHOCTU co3naHusi mnporecca. Co3gaHue HOBOTO
coctrossHusi Lua — 3To ObicTpas omepauus. OgHAaKO, OTKPBITHE BCEX CTAHAAPTHBIX OMOMMOTEK
TIPOUCXOJUT yXKe He Tak ObICTPO, a 00JILIIMHCTBY MPOLIeCCOB, CKOpee BCero, He TOHA005TCs BCe
CcTaHAapTHbIe 6Mb/MMOTeKH. Mbl MOXKeM H30e)KaTh 3aTpaT Ha OTKPbITHe OUOIMOTEKH TIPU TTOMOIIH
TIpe/iBapuTebHOM perucTpauu 6u6/M0TeK, KOTOPYI Mbl 00Cy»Xaanu B pasaese 15.1. ITpu gaHHOM
MOAX0Je BMECTO BbI30Ba lual requiref [AJ1 KaXKAOM CTaHAapTHOM OWO/JHMOTEKHM Mbl JIUIIb
nomMeiiaeM (YHKI[MIO, OTKpBIBaOIIyI0 OubmuoTeky, B Tabiuiy package.preload. Eciu mporecc
BBI30OBET require"lib", TO TOTJa U TOJIbKO TOT/la require BbI30BeT CBSI3aHHYIO C Hell (DYHKIUIO [ ISt
OTKpPBITUS OMOMMoTeku. DyHKIUS registerlib, B mMcTUHTe 31.7, MPOBOAUT 3Ty PEryCTPALIHIO.

JIncruur 31.7. Peructpaijys 6ub6110TeK JJisi OTKPBITHS T10 3alIpOCy

static void registerlib (lua_State *L, const char *name,
lua_CFunction f) {
lua_getglobal(L, "package");



lua_getfield(L, -1, "preload"); /* nonydaeT 'package.preload' */
lua_pushcfunction(L, f);

lua_setfield(L, -2, name); /* package.preload[name] = f */
lua_pop(L, 2); /* BbiTankupaeT Tabnuubl 'package' u 'preload' */

}
static void openlibs (lua_State *L) {
luaL_requiref(L, "_G", luaopen_base, 1);
lualL_requiref(L, "package", luaopen_package, 1);
lua_pop(L, 2); /* ypanaeT pe3ynbTaThl U3 npeabayunx Bbi30BOB */
registerlib(L, "io", luaopen_io);
registerlib(L, "os", luaopen_os);
registerlib(L, "table", luaopen_table);
registerlib(L, "string", luaopen_string);
registerlib(L, "math", luaopen_math);
registerlib(L, "debug", luaopen_debug);
}
OTKprTB OCHOBHYIO 6I/I6J'II/IOTEKy — 3TO BCerga Xopollasd Hned. Bam Takxke l'IOHa,E[O6I/ITCH

bubnuoTeka /715 MaKeTOB; MHAUe require He Oy eT J0CTyMHA /151 OTKPLITUS pyrux oubmoTtek. (Y
Bac Jaxe He Oyaer Tabmuipl package.preload.) Bce pgpyrue OubamoTeku MOTYT OBITh
HeoOs3aTenbHbIMU. [l03TOMYy BMeCTO BbI30Ba lual_openlibs MbI MOJXeM BbI3BaTh Hallly
coOCTBeHHYIO (DYHKI[MIO openlibs (Takke TMOKa3aHHYI B JUCTUHTe 31.7) MpPU OTKPHITUU HOBBIX
cocrosinuii. Beskuit pas, korpa mporeccy TpeOyeTcsi ofjHa Ha 3TuxX OUOIMOTEK, OH 3arpallivBaeT ee
SIBHBIM 00pa3oM, U require BbI30BET COOTBETCTBYIOIIYIO (DYHKIIUIO lunopen_*.

Opyrue ynydilleHusi BK/IOUAlOT B Cebsi TIPUMUTHUBHbIe KOMMYHMKAlMOHHbIe (YHKIUU.
Hanpumep, Obiio Obl ymoOHO 3asaBaTh JIUMUT BpeMeHM [/ lproc.send M lproc.receive,
OTIpe/i eJISTIO LM, CKOJTbKO OHU [ OJDKHBI XK/aTb COBIajeHusi. B yacTHOCTU, HY/IeBOW JIUMUT [ enal
Obl 3TU QyHKIMK HeOmokupyrouMu. B HuTax POSIX mMbl MOKeM peanu30BaTh JaHHbIe CpefiCTBa
IIpY MIOMOIIU pthread_cond_timedwait.

YnpaxueHus

Ynpaxnenne 31.1. Kak ™Mbl Bujenu, eciu GyHKUUS BbI3biBaeT lua_yield (Bepcuto 0Oe3
npoJ oJpKatolel (yHKIMK), TO yIpaBJjieHHe Bo3Bpaljaercs (QyHKIMH, KOTOpas ee BbI3Basja, KOTja
HUTH OblJla BHOBb BO300HOB/ieHa. Kakue 3HaueHUs Bhi3biBatolllasi (YHKI[Ms MOJIyUUT B KauecCTBe
pe3y/ibTaTOB TOTO BbI30Ba?

Ynpaxnenne 31.2. V3meHute Oubnuoteky lproc Tak, 4ToObl OHa MOr/a OTMPABISTh U
MPpUHMMaTh [ pyryve NMPUMUTUBHbIE TUIIbI, Takue Kak joruuyeckue 3HaueHusi u umuchia. (ITogckaska:
BaM HY>KHO U3MEHUTb JIMLlb (DYHKIMIO movevalues.)

Ynpaxuenue 31.3. PeanusyiiTe B 6ub11oTeke 1proc HeG/JIOKUPYIOIIYIO OTiepaliuio send.



IJTABA 32

YrnpaBieHue naMATbHIO

Lua BbIfie/isieT BCe CBOM CTPYKTYPbI [1aHHBIX JJMUHaMUUeCKU. Bce 3TH CTPYKTYphI pacTyT Mo Mepe
HaZloOHOCTH U CO BpeMeHeM COKPpAII[aloTCsl U/ UCUe3atoT.

Lua cTporo ciefiuTt 3a CBOMM WCHOJb30BaHHWeM mamsaTu. Korga Mbl 3aKpeiBaeM cocTosiHUe Lua,
To Lua siBHO 0cBOOOX/aeT BCIO ero mamsTh. bosiee Toro, Bce 00beKThl BHYTPU Lua 1o/iBep>KeHbI
cbopke Mycopa: He TOJIbKO Ta0JUIbI U CTPOKH, HO TakKe (PYHKI[UU, HUTU U MOJ YU (110 CKOJIbKY Ha
CcamoM JieJie OHU SIBJISIIOTCS TabyniiamMu).

Crioco6, koTopbiM Lua yripaB/sieT mamsiTbio, ya00eH /751 60/IbIIUHCTBA TIpUIoKeHud. O1HaKo,
N17isl HEKOTOPBIX 0COOBIX MPUIOXKEHUM MOJKeT NoTpeO0oBaThCs afianTaiys, HarpuMep /51 paboThl B
yCJIOBUSIX OTPAHUUEHHOTO 00beMa MaMsTH WM 7Sl yMeHbIleHUs Tay3 Mexay cbopkoit Mmycopa [0
MUHUMYMa. Lua Mo3Bo/isieT OCYyIecTB/ATh MOAO0OHbIe ajanTald Ha [ByX ypoBHsX. Ha HuKHeM
YPOBHE Mbl MO’KeM 3ajiaTh (DYHKLIUIO BbIJleeHusl maMsiTU, ucroJsb3yemyto Lua. Ha 60onee Bricokom
YPOBHE Mbl MO>KeM 3a/[aTh HEKOTOPbIe IapaMeTphlI /1Jisl yIpaBJieHus COOPIIIMKOM MyCOpa UK MOXKeM
Jaxe MOYUUTb HaJ, HUM TMPSIMOU KOHTPOJIb. B 1aHHOM I/1aBe Mbl PACCMOTPUM 3TU CpeJ CTBa.

32.1. Beigensroimasa QyHKusA

Anpo Lua He CTpPOUT MpeANON0XKEeHUM 0 TOM, KaK BbIZleUTh MaMAThb. [/ BblJeleHus] aMsITU
OHO He BbI3bIBaeT HU malloc, HU realloc. BMeCTO 3TOT0 OHO OCYIeCTB/SIET BCe CBOE BblJle/ieHHe U
0CcBOOOXKeHUe MaMsITU uyepe3 OAHY elUHCTBeHHYIO ebldeastowyio gyHkyuto (allocation function),
KOTOPYIO I0JIb30BaTe/ib J10J/DKeH MpeJ 0 CTaBUTh MPHU CO3[aHUU CO CTosHUS Lua.

OyHKIMA lual _newstate, KOTOPYIO Mbl MCIIOJ/Ib30Balu [/ CO3[aHUS COCTOSIHUM, SIBJISETCS
BCIIOMOTraresbHOUW (GyHKIMel, KoTopasi co3jaeT cOocCTosiHMe Lua c Bbljensitolled (QyHKLuel Io
yMOJlYaHUI0. JTa (YHKIMS MO0 YMOJYaHUIO UCIOJIb3yeT CTaHZapTHbie (PYHKIMHU malloc-realloc-
free U3 cTaHAapTHOW OubGMMoTekn C, KOTOPBLIX (JO/DKHO OBITH) [JOCTAaTOUHO AJii OOBIYHBIX
npuno>xeHu. OJHaKO, MOXXHO [1OBOJIbHO JIETKO MOJIyYUTh MOJIHBIM KOHTPOJb Haj BbIJeleHueM
namsTu B Lua, co3iaB Baille COCTOSIHUE TIPU TTIOMOIIYA MPUMUTHUBHOM (DYHKIUM lua_newstate:

lua_State *lua_newstate (lua_Alloc f, void *ud);

OTa (QyHKLUMS TOJydyaeT JBa apryMeHTa: BbIJE/sIollyi0 (PYHKLHIO U MOJ/b30BaTelbCKUe [1aHHbIe.

CocrosiHue, CO3MaHHOE TakKuM 00pa3oM, OCYIIeCTB/IsSIeT BCe BbijJle/ieHre U 0CBOOOXK/eHue TaMsaTH

TIpY OMOILIM BbI30BOB (PyHKLMH f. ([lake caMa CTpyKTypa lua_state Bbl/leJsl€TCSl IPU OMOLLH f.)
Tun Beifenstoield GyHKIMU lua_Alioc OTIpefiesieH cyie]]yroluM o0pa3om:

typedef void * (*lua_Alloc) (void *ud,
void *ptr,
size_t osize,
size_t nsize);

[lepBbIii TIapamMeTp — 3TO BCerJa TO/b30BaTe/NbCKUe J[aHHble, KOTOpPble MbI IIpeJ0CTaBUIN
lua_newstate; BTOpOU IMapaMeTp — 3TO ajpec 6/10Ka, KOTOPbI Mbl XOTUM 3aHOBO BbIJI€/IUTH WU
0CBOOOUTH; TPETU TTapaMeTP — 3TO HMCXOZHBIN pa3Mep 3TOro 06/0Ka; ¥ UeTBEPThIN MapameTp —
3TO 3arpallirBaeMbIii pa3mep 6J10Ka.



Lua rapaHTHUpPYyeT, UTO eC/Ikd ptr He paBeH NULL, TO OH OBLI paHee BblJ eJIeH C pa3MepoOM osize.

Lua ucrnonb3yeT NULL A7s1 6/I0KOB HYJeBOro pasmepa. Korma nsize paBeH HYJ/IO, BbIJIeJIsHOIast
byHKIMS [0J/DKHA 0CBOOOAMTHL OJ/IOK, Ha KOTOPBIM YyKasbiBaeT ptr, U BEePHYTb NULL, KOTOPBIH
COOTBETCTBYyeT 0JIOKY 3ampoiieHHOro pa3Mepa (HysneBoro). Korga ptr paBeH NULL, (PYHKIUS [10/DKHA
BbI €/IMTb U BEPHYTb 0/10K 3dJdHHOI'O pa3Mepd; €C/IM OHd He MOXXET BbI[e/IMTb 010K 3d aHHOT'O
pasmepa, TO OHa /10/DKHA BEPHYTb NULL. Ecii U ptr paBeH NULL, U nsize paBeH HY/IIO, TO (DYHKLUs
HHU4Yero He gejaeT U BO3BpallldaeT NULL.

HaKOHEL[, Korga U ptr He paBeH NULL, M nsize He paBe€H HYI/IHO, d)YHK]_]"I/IH A OJ/DKHd 3dHOBO
BBI €JIUTh 3TOT 6J'IOK, KaK 3TO /JejlaeT realloc, U BEPHYTh HOBBIU aapec (KOTOprﬁ MOXKeT KdK
COBIIaAdTb, TdK U OT/IMYATBECA OT I/ICXO,Z[HOFO). Onars Xe, B CJIyuade OILIMOKK OHAa 4 OJDKHd BEDHYTb
NULL. Lua mpepmonaraer, uTo BbIfessitolnas GyHKLIMS HUKOT/AA He JaeT cOoeB B cCiayyae, KOrza
HOBBIHN pa3Mep MeHbIIe WM pdBEH CTdPOMY pa3Mepy. (Lua CKHMdET HEKOTOpble CTDYKTYpPBI BO
BpeMsi COOPKH Mycopa U TIOTOMY He CI0co0eH TPy 3TOM BO CCTaHOBUTHCS T10 C/ie OLIUOO0K.)

CTaH,Z[apTHaH Bbl/ /iAo ad (bYHK]_[I/IH, UCroJib3yeMass lual_newstate, HMeeT CJie/lyrolee
oripeziejieHUe (U3BJ€UE€HO HANpsSMYH0 U3 (paitia lauxlib.c):

void *1_alloc (void *ud, void *ptr, size_t osize, size_t nsize) {
if (nsize == 0) {

free(ptr);
return NULL;

}

else
return realloc(ptr, nsize);
}

Ona gonyckaeT, 4TO free(NULL) He JejlaeT HAYEro, U UTO BbI3OB realloc(NULL, size) SKBUBAaJIEHT eH
malloc(size). Ctanmapt ANSI C oz aepxuBaeT 06a 3TUX peXkKuma.

Bbl MoO)XeTe MOJYyUYUTh BbIJe/AOIYI0 (PYHKIMIO M3 COCTOsHMSI Lua mocpeicTBOM BbI30Ba
lua_getallocf:

lua_Alloc lua_getallocf (lua_State *L, void **ud);

Eciv ud He paBeH NULL, t0 (yHKI[UsI YCTAHOBUT *ud B 3HAY€HWS I0JIb30BaTe/bCKUX [1aHHbIX,
UCIOJIb3yeMbIX [Ji1 [aHHOW BblJe/sitollel (yHKUUM. Bbl MoXXeTe W3MEHUTh BbIJ e/sOLIYI0
byHKLMIO A5 coCTOsiHUSA Lua rnpu nmomoinu Bbi3oBa lua_setallocf:

void lua_setallocf (lua_State *L, lua_Alloc f, void *ud);

mMeliTe B BUAYy, UTO /00ast HOBas Bl ensoiiast GyHKIMS OymeT OTBETCTBEHHA 3a 0CBOOOXK eHHe
0J/IOKOB, BBIZIe/IEHHBIX TMpeAblayilel GyHKuen. Yare Bcero HoBasi (QYHKI[US SIBJISeTCS 00epTKOM
HaJl CTapOM, HAarlpuMep, J/isl OTC/Ie)KUBAHUS BbIZIe/IEHUN UM CHHXPOHU3AI[UH /0 CTYIIa K Kyue.

BHyTpu cebs Lua He K3ImupyeT cBOOO/HbIe 0JIOKHM [/Is1 UX MMOBTOPHOIO HMCIOJb30BaHusA. OHa
TpejIo/iaraeT, UTO KO3IIMPOBaHHE IPOBOAMT BhIAe/sIoNias GYHKLMS; XOPOIIHWe BbIJeIsolie
GYHKIUY Tak U AenaioT. Lua He MbITaeTCs MUHUMU3UPOBATh hparMeHTaluio naMstu. ViccieqoBaHus
TOKAa3bIBAIOT, UTO (PparMeHTaIust — 3TO OO0JIbIlle pe3y/IbTaT MIOX0W CXeMbI BbIJle/IeHUs TaMSITH, YeM
TIOBE/l eHUsI TPOT PAMMBbI; XOPOIIIKe Bbl/ estolue (GyHKIIMK He CO31al0T CUJIbHOM (parMeHTal[1u.

CMO>KHO Y/IYUIIWTh XOPOIIO Peasr30BaHHYI0 BbIJe/IAOIYI0 (MYHKI[UIO, HO UHOI/A Bbl MOXXETe
nombITarkcsa. Harrpumep, Lua maeT BaM cTapslil pa3mep /ir060T0 6/10Ka TIpU ero 0 CBOO 0K/ eHUH WIH
BbIJje/leHHH 3aHOBO. COOTBETCTBEHHO, CIeI[HaTM3UPOBAaHHON BbIJe/smoleld QYHKIMM He HYXXHO
XpaHUTh MHGPOPMAIUI0 O pa3Mepe OJI0Ka, TeM CaMbIM CHIXKas 00beM TpeOyemoll MaMsTH II0[
K&K/ bIi 0JI0K.

IIpyro ciydai, Korja BBl MOJKETe YIYUIIUTh BblJeJeHHe TaMATH — 3TO CIydau



MHOTOHUTEBBIX CHUCTeM. Takue CHCTeMbl OOBIYHO TpPeOyIOT CHHXPOHM3AI[UHA [/ CBOUX
BbI/l e/ITIOIIUX (PYHKI[UM, TaK KaK OHW MCIOJIL3YIOT I7I00anbHbIl pecypc (amMsrs). O HaKo, /10 CTYII
K cocTosiHMi0 Lua Takke Z0/DKeH ObITb CHHXPOHW3WPOBAH — WM, UTO ellle Jiy4dllle, OTpaHUUYeH
BCEro OJJHOW HUTHIO, KaK B Halllel peanu3aiuu lproc B riaBe 31. [ToaTomy eciv Kaxxaoe CoCTOsSHUE
Lua 6ygeT BbIJeNATH MaMATh W3 3aKPbITOTO MYy/a, BbiJenstomias (QyHKI[US MOKeT H30eXKaTh
pPacxoz 0B Ha /1 0TI0/IHUTeJIbHYI0 CUHXPOHU3ALUIO.

32.2. CoopuiukK Mycopa

Io Bepcuu 5.0 Lua ucnosb3oBan npoctoii cOOPIIMK Mycopa THIa «[IOMeTb U ounucTu» (mark-
and-sweep), TakXe Ha3bIBaeMblii COOPIIIMKOM THUIIA «OCTAaHOBU MUp» (stop-the-world). 3To 3Hauwr,
YyTO BpeMsi OT BpeMeHHU Lua mpekpaiijaeT UHTepIpeTUpPOBaTh IJIaBHYIO MPOTPAMMY /17151 BBITIOTHEHUS
MOJIHOTO LMK/Aa cO0opku Mycopa. Kakablii Takod LMK cOCTOUT U3 Tpex (a3 nomemxa (mark),
ybopka (cleaning) u ouucmka (sweep).

Lua HauMHaeT a3y MOMETKU C TOTO, UTO NTIOMevaeT Kak >KUBOU CBOW kopHegoll Habop (root set),
KOTOPBIH BK/HOUaeT B cebsi Bce 00beKThI, K KOTOPHIM Lua uMeeT MpsiMoii 10CTYII: PeeCTp U r1aBHast
HUTb. JIto60# 00BEKT, KOTOPBIN XpaHUTCS B KUBOM O0BEKTe, JOCTYyMeH MporpamMme, U MO3TOMY
TOXKe TIOMeuaeTcCsl Kak >kMBOW. das3a MoOMeTKM 3aKaHUMBAeTCs, KOT[la BCe [OCTyMHbie OOBEKTHI
TOMeueHbl KaK >XUBBIE.

[lepen Hauasom (¢ha3el ouucTkM Lua BbeimosiHgeT a3y yOOpKH, KOTopasi CBsi3aHa C
dburHanM3aTopaMu U c1abbiMu TabmiaMu. Bo-1epBbiX, 0Ha 00XOAUT BCe 00BEKThI, [TOMeUeHHbIe /15
dbuHanM3alMKM, B TMOMCKAaX HEMOMeUeHHbIX 00BeKTOB. JTU OOBEKThl MOMEYalTCs KaK >KUBBIE
(BO3pO>K/leHHbIe) U TIOMEIalTCs B OT/ e/IbHBIM CIIMCOK /1711 UCTIO/Ib30BaHUs B (a3e puHaIMU3aLIUM.
Bo-BTophix, Lua 06xoquT cBOou ciabble TabaMIBI U yAaisgeT U3 HUX BCe 3alMCH, TAe AMb0o Kirou,
mbo camo 3HaueHUe He TIOMeueHO.

daza ouncTku 0b6xoaut Bce 06bekThl Lua. (UToObI AaHHBIN 00x0/ ObLT BO3MOXKeH, Lua XpaHUT
BCe co3/1aBaeMbie 00BEKTHI C CBsi3aHHOM crivcke.) Eciu oObeKT He momedeH Kak >XKuWBoM, Lua
cobupaer ero kak mycop. B mpoTuBHOM ciyuyae Lua cHUMaeT ero moMeTKy /AJisi TIOATOTOBKU K
cienywoiieMy LUKTy. Bo Bpemsi ¢asbl ouncTku Lua Takxke Bbi3biBaeT (hMHAIM3aTOpPbl 0OBEKTOB,
KOTOpbIe ObL/IK 0T/l e/ieHbl BO BpeMsi a3kl yOOPKHU.

C Bepcuetii 5.1 Lua nosyuun uHKpemeHmMa/nbHbill cOOpujuk mycopa. TOT COOPIIUK BBITIONHSIET Te
Ke 11ary, UTO Y MPEeXHUM, HO BO BPeMsi BLITIOJTHEHUSI eMYy He HY)KHO «O CTaHaB/MBaTh MUP». BMecTo
3TOTr0 OH BBITIOJIHSIETCSI BMECTe C UHTepripeTaropoM. Kaxk/bIii pa3, Korja UHTepIipeTarop Bbi/j eJiseT
HEKOTOpOe KOJMYeCTBO MaMsITH, COOPILUK MyCOpa BbIMOJIHsAeT HeOO/IbIIO miar. 3TO 3HauMT, YTO BO
BpeMsi paboThl COOpIIMKA WHTEPIPeTaTop MO’KeT W3MEeHUTh [0CTYMHOCTh oObekTa. UToOmI
obecrneunTb TPABUIBHOCTH PaboThl COOpIMKA HEKOTOPbie OMepalid B WHTepIpeTarope WMeKT
Oapbepbl, KOTOpble 0OHAPY)XMBAIOT OTACHble W3MeHeHUs W TIOTIPAB/ISIIOT MOMETKH BOBJIUEHHBIX
00BEKTOB.

API cOopmuka Mmycopa

Lua mpepnaraer API, KoTOpbIii MO3BO/ISIET TOJYUUTh HEKOTOPBIM KOHTPOJb Haj COOPIIUKOM
Mycopa. I3 C MbI MO>kKeM BbI3BaTh lua_gc:

int lua_gc (lua_State *L, int what, int data);

W13 Lua mbI ucnosib3yeM (PyHKIMIO collectgarbage:



collectgarbage(what [, data])

O6e ¢yHKI[MY TIPe/[0 CTaBISIOT OfHY U TY >Ke (YHKLIMOHA/IbHO CTh. APryMeHT what (TlepeuuciuMoe
sHaueHue B C, crpoka B Lua) omnpefesisieT, uTo TpebyeTcs /i enarb. Bo3Mo)KHbIe BapUAHTHhI:

® LUA CGSTOP ("stop"): OCTaHaBAMBaeT COOPIIMK Mycopa /10 Jpyroro Bbi30Ba collectgarbage
(vmv 10 lua_gc) c omiuen "restart".

® LUA GSRESTART ("restart"):Tiepe3amyckaeT COOPIIMK Mycopa.

® LUA GCCOLLECT ("collect"): OCYylleCTB/sIeT MOJHbIN LUK COOPKU MyCOPa, TIPU 3TOM BCe
HeJl0 CTYIIHble 00BeKThI COOUparoTCs U GUHAMKU3UPYIOTCS. DTO 3HaUeHUe M0 YMOJTUaHHUI0 J1Jist
collectgarbage.

® LUA GCSTEP ("step"): BBITOJIHSET HEKOTOPYIO paboTy mo cbopke mycopa. O6bem 3Toit paboThl
9KBUBAJ/IEHTEH TOMY, UTO COOPIIUK MycOopa C/ieiaeT T10 Cjie BbijlefeHus data OaT.

® LUA_GCCOUNT ("count"): BO3BpalllaeT KOJIMUeCTBO KUI00aUT maMsaTH, UCroJiblyeMoit Lua B
JlaHHBIN MOMEHT. OTO KOJMUYeCTBO BK/ItOUaeT B ce0s1 «MepTBbIe», HO ellle He coOpaHHbIe
00BEKTHI.

® LUA_GCCOUNTB (6e3 apaymeHmo8): BO3BpalljaeT JpoOHYI0 YacTh Yuc/aa KUa0balT naMsry,
ucrnosb3yemoit Lua B faHHbIM MomeHT. B C crief yroiiiee BbIpa)keHre BO3BpalllaeT MOJHbIN
006beM namsTy B OaiTax (roJiarasi, UTO 3TO YUC/I0 TIOMECTUTCS B int):

o (lua_gc(L, LUA_GCCOUNT, 0) * 1024)
+ lua_gc(L, LUA_GCCOUNTB, 0)

B Lua pe3synbrar collectgarbage ("count") — 3TO YHCJIO C HJIaBa}OIueﬁ TOUKOM, U MOJJHOE
yrc/io OalT MaMSITH MOXKEeT ObITh BBIUMC/IEHO C/Ief YIOII[UM 00pa3oMm:

collectgarbage("count") * 1024

[ToaTOMy y collectgarbage HeT aHaa0ra JAJisi 5TOW OMLUM.
® LUA_GCSETPAUSE ("setpause"): 3a/laeT TapamMeTp pause COOpIIMKa Mycopa. OTO 3HaueHHe
3a/jaeTcs rnapaMeTpoM data B IPOLjeHTax: Korjga data pased 100, mapameTp ycTaHaB/IUBaeTCs Ha
equnauLly (100%).
® |UA_GCSETSTEPMUL ("setstepmul"):3a/iaeT I1apaMeTp IOIIaroBOr0 MHOJKUT eJisd (stepmul) A1
cOopirKa Mycopa. OTa 3HaueHHe Tak)Ke 3a/1aHO data B TIPOI[€HTaX.

JTtoboit cOopiIMK Mycopa pacrijlauvMBaeTCs 3a MaMsiTh TPOI[eCCOPHBIM BpemMeHeM. B opHOM
KpaliHeM ciiydae cOOpIIIUK MOKeT BooOie He 3amycTuTbcsi. OH coBceM He OyneT pacxo[j0BaTh
TpPOLleCCOpHOe BpeMsi 3a CUeT OTPOMHOTO TOTpebsieHUss TaMATH. B Apyrom KpaitHeM ciydae
COOPIIIMK MOJKeT TPOM3BOAUTH TIOJHBIA LMK/ COOPKHM Mycopa IpU KakJoM H3MeHeHMHM Trpada
noctymnHo ctu. Takas rporpamMma Oy/1eT MCIO/b30BaTh CaMblii MUHUMYM HEoOX0JHUMOM el TaMsTu
1[eHOW TUraHTCKOTO TMoTpebJsieHUss MpOLleCCOPHOTO BpeMeHU. Hacrosiiue c6opmuku Mycopa
TIBITAFOT CSl HAMTU XOPOIIWKM 6anmaHC MeX Iy STUMU [|ByMsI KpafHO CTSIMU.

Kak u ee Bbijenstoliast GyHKIMs, COOPIUK Mycopa Lua /jocTaTouHO XOpoIil /i 00/bIINHCTBA
npunoxeHuii. TemM He MeHee, B HEKOTOPBIX ClydasXx COOPIIUK Mycopa CTOMUT IIOrnMpoboBaTh
onTuMu3UpoBarb. /IBa mapamerpa, — pause U stepmul, TIPEJOCTaB/SAKOT HEKOTOPOE yIipaBJieHUe
noBe/ieHreM cOOpIIUKa.

[TapameTp pause ympaB/seT TeM, KakK J0Jro COOPIIMK >KJeT MeXXJy OKOHUaHHeM II0CjefiHel
cOOpKM Mycopa M Haua/jioM HOBOM. 3HaueHUe pause PaBHOe HY/IIO 3acTaBUT Lua 3amyCTUTh HOBYIO
cO0pKy Mycopa cpa3sy I0 3aBepiileHUM TipeAblj yieit. [lapameTp pause B 200% oXXuzaeT yaBOeHUS
WCII0/Ib30BaHUS MaMATH Tepesl TeM, Kak HauaTb cOOpPKy Mycopa. Bbl MoykeTe MOHU3UTHL 3HaueHHe



pause, €CJIM XOTHUTe TI0XKePTBOBATb IIPOLIECCOPHBLIM BpeMEeHEeM pajJii MeHbIero mnoTpebeHus
naMsTyu. OOBIYHO BBI /10/DKHBI ZlepKaTb 3T0 3HaueHre mexzay 0 u 200%.

[TapameTp stepmul yIipaB/iseT TeM, KaK MHOTO pabOThl COOPIIMK MycOpa BBITIOJIHSET I Jis
Ka)K/10ro Kuyio0aiTa BbIZiesleHHOM MaMsaTHU. YeM BBbIIIe 3TO 3HaueHHe, TeM MeHee HMHKPeMeHTa/lbHbIM
cTaHOBUTCS cOopiiuk Mycopa. OrpomHoe 3HaueHue Bpoge 100 000 000% 3acTaBUT COOpPIIUK
Mycopa BeCTH ce0s Kak HeMHKpeMeHTabHbIi cOOPIIMK. 3HaueHHeM 1Mo ymoadaHuio seseTcs 200%.
3HaueHwus1, MeHbIie 100%, caenar0T cOOPIUK HACTOMBKO MeJIJIeHHBIM, UTO OH MOXXET TaK HHUKOT/ a
1 He 3aBeplInTb COOPKY Mycopa.

[Ipyrue omnuyu lua_gc Aal0T BaM KOHTPOJIb HaJl TeM, KOT/1a 3arycKaeTcst cOopiuk mycopa. Urpsl
SIBJIIFOTCSl TUITMUHBIMM KJIMEHTaMU [IJig [JaHHOTO BHJa KOHTpPOJisi. Hanmpumep, eciv Bbl He XOTHUTE,
yToOBI COOpKa Mycopa BBITIONHSIACH BO BpPeMs OIpe[e/IeHHbIX TepHOJ0B BPEMEHU, BbI MOJXKETe
OCTAaHOBUTHL €ro IpU MOMOIU collectgarbage("stop") M 3aTeM 3alyCTUTh CHOBA MNpPU TOMOIIU
collectgarbage("restart"). B cucTremax, rje BO3HUKAKOT II0CTOSIHHbIE TEPUOABI OKUJAHUS, BbI
MOJKeTe Jlep)KaTh COOPIIUK MycOopa OCTAHOBJ/IEHHBIM M BbI3bIBaTh collectgarbage("step",n) JIUIb B
3TU TiepuoAbl. UToOBI omnpejenuTh, KaK MHOTO pabOThI HY>KHO BBITIOJTHUTH BO BpeMsl TaKOTO
nepuosia, MO0 SKCIIepUMeHTaNbHO M0 0epuTe TOAXOAsIlee 3HaueHWe A/ n, JUO0 B IUKIIe
BbI3bIBaWTe collectgarbage C n, paBHBIM HY/IIO, /10 CAMOTO UCTEUYEHUs 3TOT0 MePUo/a 0>XKUJ aHUsl.

YnpaxueHus

YnpakaHenue 32.1. Hamuiure 6ubmMoTeky, KoTopas MO3BOJIAT CKPUMNTY OTPaHUUMUTh OOt
00beM mMaMATH, UCMHO/b3yeMblli cocTossHMeM B Lua. OHa MOXKeT TipejJiaraTb eJWHCTBEHHYIO
GyHKIMIO setlimit /Jis 33[j@aHUsI ITOTO OTPaHUYeHUSI.

bubnroTeka [0J/DKHA 3a/jaBaTh CBOK) COOCTBEHHYIO BBIZIeNsIONIYI0 (yHKLUIO. OTa (GyHKLUS
repefi BBI30OBOM WCXOJHOW BbIjesstolield (GyHKIMHU MpoBepsieT o0mMii 06beM HCMOIb3yemMoi
MaMsITH ¥ BO3BpalljaeT NULL, eCJTH 3allpalliiBaeMbIii 00beM MPeBBICUT MaKCUMa/lbHOe 3HaueHUe.

(ITogckaska: 3Ta OUO/JMOTEKAa MOJKET MCIIOJIbL30BaTh lua_gc [/ WHMI[MAIW3ALUM  CBOETO
CcyueTurkKa MamMsaTu Tpyd 3anycke. OHa Tak)Xe MOXKeT HCMO0JIb30BaTh M0JIb30BaTe/bCKUe [laHHbIe
Bbie/isitolnell (DyHKI[MU, UTOObI XpaHUTb CBOE COCTOSIHME: YMCA0 0aliT, TeKylljee OorpaHuYeHHe
oObemMa mamsaTU U T. M. He 3a0yabTe HCII0/b30BaTh WMCXO/HbIE T10J/Ib30BaTe/bCKUE JaHHbIE TIPH
BbI30BE UCXO/HOU BbI/ e/isitoliei yHKI[UM.)

Ynpaxaenue 32.2. /I/1s1 5TOTO yIIpa)KHeHUsI BaM MOHAJ00UTCA KaK MUHUMYM OIMH CKpunT Lua,
WCITI0JIb3YIO UM OueHb MHOTO TaMsTU. Ecim y Bac Takoro Het, To HanumuTe ero. (OH MoXeT OBITh
TIPO CThIM, Haroz 006ue 11KJ/Ia, Co3/atolero TabauibI.)

e 3amyCTHTe Balll CKPUNT C Pa3TMYHbIMU NapamMmeTpamMu cOopiukKa Mmycopa. Hackobko oHU
BJ/IUSIFOT Ha OBICTpO/ elicTBUE?

e UTO C/lyuHTCH, eC/iv Bbl yCTAHOBUTE TTapaMeTp pause Ha HOJIb? UTO C/Iy4uTCs, €C/IU Bbl
ycraHoBuTte ero Ha 10007?

e UTO CyIyuHTCS, €C/id Bbl YCTAHOBUTE MapaMeTp stepmul Ha HOJIb? UTO C/IyYMTCS, €C/IU Bbl
ycraHosuTe ero Ha 1 000 0007

e [lompaBbTe Balll CKPUNT TaKUM 00pa3oM, UTOObI OH TOTYUYW/I TIOJIHBIA KOHTPOJIb Ha[|
cbopiukom Mmycopa. OH [0/DKeH JiepKaTh COOPIIMK Mycopa 0 CTaHOBJIEHHBIM U BbI3bIBaTh €ro
BpeMs OT BPEMEHHU.

e MokeTe /id Bbl TIOBBICUTH OBICTPO/ eMCTBUE Balllero CKPUIITA C JaHHBIM MO/ X0[0M?



I1puioxeHus

Lua 5.3




ITPUJIOKEHUE A

ITepexog na Lua 5.3

A.1. I3sMeHeHHUSA B A3BIKE

[maBHbIM OoT/MuveM mexnay Lua 5.2 u Lua 5.3 gBjsieTcs BBeJeHUe MO/ THUIA Le/bIX UuCen —
integer. XoTs JJaHHOe M3MeHeHHe He J0/DKHO TTOB/USATh Ha «00bIUHBIE» BBIUKC/IEHUS], HEKOTOPbIE U3
HUX (T1aBHBIM 00pa3oM Te, UTO COZepaT Kakoe-muMbO TeperoJiHeHWe) MOTYT BbIflaBaTh [ pyrue
pe3y/bTarkl.

Bbl Mo)keTe yOpaTh B/MSHHE 3THUX OTJUUUM IyTeM MPUHYAMUTE/JbHOTO BbICTAB/IEHUS MO/ THUIIA
yrces c ruiaBatoiei Toukoit float (B Lua 5.2 Bce umcia ObIIM C TJIaBaroIed TOUKOH), HarpuMmep,
3aIMCcaB KOHCTAHThI C OKOHYAHWEeM .0 WM BOCIOJIb30BaBIIMCh x = x + 0.0 [Js TpeoOpa3oBaHus
nepeMeHHOU. ([laHHass peKOMeHJ Al CAY)KUT JIMIIb A OBICTPOTO MCIIPaBJIeHUS PeJKO
BCTPEYaIIelcsi HEeCOBMECTHUMOCTH TMOATUIIOB; OHA He SBJIeTCSI HOPMOU B XOPOLIEM
NporpaMMHpOBaHUM. /]l Xopolilero rnmporpaMmMupoBaHus ucroJsib3yte float Tam, rae Bam HY)KHbI
yKrcsa C TJlaBarolleil TOUKOU, U integer TaMm, I/le BaM HY)KHBI Lje/ble Uuc/a.

[Ilpeo6pa3oBaHue uuc/ia C TilaBarollell TOUKOW B CTPOKY Terepb AoOaBnser cypdukc .0 K
pe3ysbTaTy, eCid 3TOT pe3yabTaT BBIVIAAUT Kak Ijenoe uuciao. (Hampumep, uucio 2.0 Oymer
HareyaTaHo Kak 2.0, a He Kak 2.) Bbl Bcerja J0/DKHBI SIBHO yKasbiBaTh (hOopMar, KOT/ia BaM HY)KeH
KOHKpeTHbIN popMar [1/1 YncCel.

(dopManbHO 3TO He SIBIsIETCsS U3MeHeHWeM, T0CKoJibKy Lua He ompefensieT, KakuM o0Opa3om
yrcia GopMaTUPYIOTCS KaK CTPOKU, HO HEKOTOpbIe IMPOrpaMMbl 0>KUat0T KOHKPeTHbIM (hopmar.)

N3 cHbopmmka mycopa Obi1 yOpaH HakomuTe/lbHBIM pexum (generational mode). (OH Obin
5KCIepUMeHTalbHOM BO3MOXKHO CThO B Lua 5.2.)

A.2. I3MeHeHUsI B OM0/IMOTeKax

bubsvoreka bit32 Oblla HcKModyeHa. HecnokHo momo6paTh COBMECTUMYHO BHEIITHIOHO
OubMMOTEeKYy WM, UTO eIrle jydile, 3aMeHHUTh ee (PYHKIUM COOTBETCTBEHHBIMU I100UTOBBLIMU
omnepaiusmu. (MMeiiTe B BUY, UTO bit32 omepupyeT 32-OMTHBIMH LIeJILIMM UKC/IaMH, T.e. UaCTbIO
float, B To Bpemsi Kak mobGuToBbIe orepaiuu B Lua 5.3 omnepupyroT IjelbIMH uuc/iaMHu Lua, y
KOTOPBIX TI0 YMOJTUaHUIO 64 OUT.)

bubmoTeKka table Terepb paclio3HaeT METAMETO/ bl /1JI1 YCTAaHOBKH U TIOTyUeHHs 37IeMEeHTOB.

Wteparop ipairs Ternepb pacro3HaeT MeTaMeTO/Ibl, a er0 MeTaMeTo/l _ ipairs ObIJI HCK/TIOUEH.

HeoOs3aTelbHBIM MUMEHaM B io.read 0O0J/bllle He HY)KHO HauMHaThcs ¢ '*'. []1s1 COBMeCTHUMO CTH
Lua npo/1 0/DKUTH TPUHUMATh (M UTHOPUPOBATh) IaHHBINA CUMBOJI.

Cnenytoiye GyHKIIUHA OBIIM MCK/IIOUEHbl M3 MaTeMaTuueckoil OUO/MOTeKu: atan2, cosh, sinh,
tanh, pow, frexp U ldexp. Bbl MOXXeTe 3aMeHUThb math.pow(x,y) Ha xAy; Bbl MOJXeTe 3aMeHUTh
math.atan2 Ha math.atan, KOTOPbIM Terepb TNMPUHUMAET OAMWH WM JiBa MapaMeTpa; Bbl MOJKeTe
3aMeHHUTb math.ldexp(x,exp) Ha x * 2.07exp. [ OCTalbHBIX OMepalyii Bbl MOXKeTe MO0
BO CIT0/1b30BaThCs BHellIHeW 6ubmMoTeKo, mMbo peanmn3oBaTh UX B L.ua camMo CTOATEeNBHO.

Kckaresb 3arpy3urMkoB Mo/ yneit C, UCIIO/Ib3yeMblil require, U3MeHHU/ €110 c00 06paboTKU UMeH C
HOMepoM Bepcuu. Terepb Bepcusi A0/DKHA WATH TOC/Ae UMeHM MOAYAsS (KaK 3TO TPUHSTO B
OOMBIITUHCTBE [JPYrUX WHCTPYMEHTOB). [I/i1 COBMECTMMOCTH 3TOT HCKaTeab TO-TIPeXXHEMY



Mo/b3yeTcs CTapbiM (opMaroM, KOTZla OH He MOXeT HaWTu OTKpbIBawollyl GYyHKLUIO,
COOTBETCTBYWOIYyI0O 3TOMy HOBOMY ctumo. (Lua 5.2 yxe paboran Takum o6pa3om, HO 3TO
M3MeHeHue He ObIIO JOKYMeHTUPOBAHO.)

BbI30B collectgarbage("count") Temepb BO3BpaljaeT TOJIbKO Of4WH pe3ynbrar. (Bl Moxere
BBIUKC/UTH BTOPOU pe3y/bTar U3 poOHOM YacTu 1epBoro.)

A.3. Ismenenus B API

Hpo,qomKa}oume (I)YHK]_]"I/II/I Terepb IpuHUMAdIOT BCe, UTO MM HY>XHO, B BH/ € IIdpdMETPOB, U He
HY)XdIOTCA B lua_getctx, IIO3TOMY lua_getctx ObL1a y6paHa. BHecuTe COOTBeTCTBEHHbIE
N3MEeHEHUs B Balll KO/ .

N QJYHK]_[I/II/I lua_dump MOABUJ/ICHA ,Z[OHOJIHHTEJIBHBIﬁ rnapamMeTp C UMeHeM st rip. MCHOHBBYﬁTe 0 KaK
3HdAU€HHE O dHHOI'O IIdpdMeTPad, UTOOBI BEPHYTbL IIpeyXKHee I10BeJeHne.

OYHKUMM A1 UHBEKLMHU-TIPOEKIIMK  0e33HaKOBBIX  Iiesibix  uucen  (lua_pushunsigned,
lua_tounsigned, 1lua_tounsignedx, lualL_checkunsigned, luaL_optunsigned) ObIIM  UCKJ/IIOUEHBI.
I/ICHOJIBBYI‘;ITE HNX DKBHUBAJIEHTHI CO 3HAKOM I10 CpeJCTBOM IIpUBeJeHNA TUIIOB.

MaKpocm 4JId TIDOEKLIHWH HeCTaH[dPTHBIX LIe/IOUMCIIEHHBIX THUIIOB (luaL_checkint, lual_optint,
lualL_checklong, luaL_optlong) ObL/IM HCK/IIOUEHBI. I/ICHOJIb3yI71Te MX SKBHUBAJ/JIEHT I10CpesCTBOM
lua_Integer C IpuBegeHnemM THIId (I/IJ'II/I, eC/in eCTb BO3MOXHOCTBH, I/ICHOJIBBYI‘;ITE B BallleM KOJje
lua_Integer).



ITPUJ/IOKEHUE b

HoBoe B Lua 5.3

Bb.1. fI3BIK

HoBoe B s3bIKe:

1[eJible YKCJIa, 10 YMO/TUaHUI0 64-0UTHBIE;

oduLManbHas o iep)KKa 32-0UTHBIX UMCET;

1oOUTOBBIE OTlepalyy;

6a3oBas nmogaep>xka UTF-8;

LIeJIOUUCJ/IEHHOE [l ejieHue;

T10JTb30BaTe/IbCKUe J1aHHbIe MOTYT COJlepsKaTh /M000e 3HaueHHe Lua B KauecTBe
I10/1b30BaTe/IbCKOTr0.

Ienbie uncia

Y tuna number siBa BHYTPeHHUX TIpe/iCTaBAeHUs, UK JBa MO/ TUIIA, OFMH Ha3bIBaeTCs integer,
a apyroi float. ¥ Lua ectb cTporo o6o3HaueHHbIE TIpaBW/Ia O TOM, KOT/la TIPUMEHSTh KaXKJ0e W3
9TUX TIpeJiCTaBIeHUM, HO TP 3TOM OH MOXXET aBTOMaTHhueCKH IepeBOJUTh UX APYyT B Apyra. Takum
oOpa3oM, y TporpaMMHCTa eCTh BbIOOp: WM Mo OoJiblllelt yacTd He oOpaljaTb BHMMaHHWe Ha
PasHUIly MeXJy IeflbiIMH U Bell[eCTBeHHBbIMH UMC/IaMH, WM TI0JIyYUTh TOJHBIM KOHTPOJb Haj
Tipe/iCcTaBieHrneM Kaxkaoro urcsa. CTaHapTHas peajv3aius Lua ucrosb3yeT /i IO TUMIOB integer
u float 64-0uTHBIE UMC/IA.

Od vipanbHas nogAep)KkKa 32-0UTHBIX YHCe/T

Bo3MoyxHO ckoMnuivpoBarhk Lua Tak, uToObl OH 1O YMO/JYAHUIO MCIOJb30Ban 32-OUTHBbIE
1[eJible YKc/ia u/umd 32-0UTHBIE UMC/Ia C TlaBarolledl TOUukod (oMHApHOW TouHOCTH). Onmus c
O/lHOBPEMEHHbIM BK/HOUeHHeM 32 OUT JJis 1je/IbIX UMCe/l U UMCesl C TJlaBarolifeld TOUKoi ocobeHHO
TIpUBJIeKaTebHa /151 MUKPOKOMITbIOTEPOB U BCTpavBaeMbIX CUCTeM. CMOTPUTE MakKpOC LUA 32BITS
BHYTPHU (paiisia luaconf.h.

IToOuTOBBIE OTIEpALIMH

Lua rnmoaaep>XuBaetT Cjieyroline TTIOOUTOBBIE ornepanuvu:

's' mobutoBoe U

'|' mooutosoe NJIN

'~' mobuToBOE B3auMOMCK/IOUarotiee UJIN
'>>' CIBUT BIIPABO

'<<' CBUT BJIeBO

'~' yHapHOoe o6uTtoBoe HE

Bce mobuToBbIe onepaiuu rpeobpa3yr0T CBOU OlepaH/ibl B liejible YKcC/ia, OMepUpy0T BCEMU



OuTaMU 3THX LIeJIbIX UMCe/ U BBIZIAIOT pe3y/bTaT B BU/I e 1[eJI0T0 YKC/IA.

CAaBuru BIIpaBO U BJIEBO 3allOJIHSIIOT OCBoOOAMBIIIMeCs OWUTBHI HyasMu. OTpuliaTe/lbHbIe
CMeIll[eHUs TIPUBOZ AT K CIBUTY B 00paTHOM HampaB/eHUH; CMell[eHHs ¢ abCo/TI0 THBIMU 3Hau eHUSIMH,
KOTOpPble paBHbI WM OOJibllle yKc/ia OWUTOB B I|e/lOM UMC/e, AAIOT HOMb (Tak KakK IIPU 3TOM
3a/IBUTAIOTCSI BCe OUTHI).

Ba3zoBas noaepxka UTF-8

bubsmoTeka utf8 B Buzie TabuIbl obecrieunBaeT 6a30Byt0 1o A epKKy KogupoBku UTF-8. OHa
He TMpejjiaraeT HUKakKoW mofgepkkd HOHUWKOZma KpoMme BbIMOJHeHUs mMpeobpa3oBanus. JIrobOas
oriepaljys, KOTOpPOW HY>KHO 3HaueHWe CHMBOJIa, HalpUMep ero KaacCu(UKalus, JeKUT BHe ee
KOMIIeT eHITH .

Ec/v TOMBKO He yKa3aHO WHaue, Bce (GYHKIIMM, KOTOPbIe OXKHA AT TO3uluio0 OaliTa B KauecTBe
rapaMeTpa, CUWTAKT, UTO 3a/laHHasl TMO3WI[dsd JM00  SB/sSETCS HavaJoM OalToBOMU
T0 CJie[;0BaTebHO CTH, MO0 paBHa /ijiiHe 00pabaTbiBaeMOU CTPOKH, yBeMueHHOM Ha efuHully. Kak
1 B CTPOKOBOI OMO/IMOTeKe, OTpHULAaTe/IbHbIE UH/ eKChl OTCUUTHIBAIOTCS OT KOHIIA CTPOKH.

utf8.char (---)

[TosiyuaeT HOJIb WK OoJiee 1[eNbIX YKCes, MepeBOJUT KaXJ0e U3 HUX B ero COOTBETCTBEHHYHO
nocyenoBaresbHoCTh  OabitoB A UTF-8 u  Bo3BpaijaeT CTPOKY, B KOTOpPOil Bce 3TuU
I10 C/1e[,0Bare/IbHO CTU COe/i UHeHbI.

utf8.charpattern

IanHbIl 06pa3sel (T.e. 3TO CTPOKa, a He PYHKIUS) paBeH "[\0-\x7F\xC2-\xF4][\x80-\xBF]*", UTO
COOTBETCTBYeT POBHO O/jHOM OaiiToBoi mocnenoBaresbHoctu UTF-8 nipu ycioBun, 4To CyOBEKT
ABJIIeTCS Jonyctumou ctpokout UTF-8.

utf8.codes (s)
Bo3BpaiijaeT 3HaueHUs1 TaKUM 006pa30M, UTO KOHCTPYKI[US

for p, ¢ in utf8.codes(s) do body end

repeGepeT BCe CUMBOJIBI B CTPOKE s, T/le p sSIBAseTCsS mo3uiued (B 6aiTax), a ¢ sBAseTCS KO/ OBOMU
TOUKOW KaXJOro CuUMBOJia. BbI3biBaeT omwubKy, eciu BcTpedaeT /00y HeJ0MyCTUMYIO
10 CJieJj0BaTebHO CTh 0alTOB.

utf8.codepoint (s [, 1 [, j11)

BOBBpaH_{aET KO OBbl€ TOUYUKH (KaK esbie I-II/ICJ'IEI) N3 BCeX CHMMBOJIOB B s, KOTOPbI€ HAXOAATCA
MeXXy 0aMTOBBIMU TO3UIUAMU i U j (BKIIOUUTENbHO). [To ymMosuaHWIO i paBHa 1, a j paBHa i.
Bhi3biBaeT OIIKMOKY, eC/iu BCTpeuaeT JitoOyro HeflOMyCTUMYIO T10 CJie/l0BaTe/IbHO CTh 0alTOB.

utf8.len (s [, 1 [, 311)

Bo3Bpaijaer uncio cumBosioB UTF-8 B cTpoke s, KOTOpble HaxXOASATCS MeXAy 0alTOBBIMH
MO3UIUAMU i U j (BK/IOUUTeMbHO). [To yMo/iuaHuto i paBHa 1, a j paBHa -1. Eciiu HaxoquT J/it00yi0
HeZIOTyCTUMYIO TIOC/ie[ioBaTebHOCTh 0aliToB, TO Bo3Bpallaer false W TmO3ulMI0 TEPBOTO
HeZloTyCcTUMOro Oaiirta.

utf8.offset (s, n [, 1i])
Bo3Bpaiijaer mo3uiuio (B 6aiiTax), C KOTOPOM HauWHAeTCs KOJHMPOBKAa CHMBOJIA CTPOKM s TIOJ



HOMepoM n (cumTas OT nosuuuu i). OTpuULlaTeNbHBIM n MOJy4YaeT CUMBOJBI A0 no3uuuu i. [lo
YMOJ/IYAaHMIO i paBHa 1, KOTZA n He SIBJAeTCS OTPULATeNbHbIM, U #s + 1 B OCTaJbHbIX Cayvasx,
MO3TOMY utf8.offset(s, -n) MOJYUYUT CMeLIeHHE n-HOTO CHUMBOJIA OT KOHI|a CTpoKu. Eciu
3a/laHHbIM CUMBOJI HE HaXOJUTCSl BHYTPU CTPOKHK WM Cpa3y MocJje ee KOHILA, (PYHKLIUSI BO3BpalljaeT
nil.

Kak ocoObiii ciyuaii, korga n paBeH 0, GyHKLMIO BO3BpalljaeT Hauaj0 KOJMUPOBKU CHUMBOJIA,
KOTOPBIN COJIeP>KUT i-bIii 10 CUeTy OalT CTPOKU s.

[ anHast GyHKIMs TT0J1araeTcsi Ha TO, UTO s sIBJseTcs gonyctumon crpokoi UTF-8.

HEJ’IO‘II’ICJ’IEHHOE Ae/IeHHue

[ i 11eJIOUUC/IeHHOT 0 [ ejieHUs1 BBeJ eHa HOBag omepauus — '//', a omnepauus '/' CAYKUT [/
Jle/leHus Bellle CTBeHHOTr 0.

BetiectBeHHoe genenue ('/') Bcerma rpeo6pa3syet cBou onepaH/ibl B float u gaet B pesynbrare
float.

LlenouncnenHoe paenenue ('//') Bcerga mpeoOpasyeT CBOW OfepaHAbl B integer U [aeT B
pe3ysabTare integer. IlpeoGpa3oBaHuWe MPOUCXOAUT TIOCPEJCTBOM OKpDYIJIEHUsSI OTepaHJ 0B B
MEeHbIIIYI0 CTOPOHY, KakK 3TO /ejiaeT QyHKIMS math.floor.

b.2. buonnoreku

HoBoe B Oub/MOTEKAaX:

® HUTEpdarop ipairs pPaCIIO3HdeT MeTaMeTO/ bI;

e OubMoTeKa table pacrio3HaeT MeTaMeTO/ bl;

® OIUUdA strip B string.dump;

e (QyHKIUA table.move;

° (byHKlﬂH{string.pack,string.unpack,string.packsize.

Omnuus strip B string.dump

string.dump (function [, strip])

Bo3BpaillaeT CTPOKY, Cofepskallylo OWHapHOe TipeficTaBiaeHue (OMHApHBIM KYCOK) 3a/aHHOMN
byHKIMU function, UTOOBI TTO3Ke QPYHKIUS load, TPUMeHEHHasi K 3TOU CTPOKe, BepHY/Ia KOTIUI0 3TOMU
byHKIMY (HO C HOBBIMU BepXHUMU 3HaueHUsMu). Eciu mapaMeTp strip paBeH true, To GuHapHOe
Tpe/iCTaB/eHMe MOJKeT He BKJ/IOUaTb BCHO OTJafo0uHyi0 uHMopMalyio 0 GYHKIUHA, UYTOOBI
CS5KOHOMUTH MeCTO.

DyHKIMA table.move

table.move (a1, f, e, t [,a2])

[TepemerriaeT 371eMeHTHI U3 TaOMUIBI al B TaOMMIYy a2. OTta (YHKIUS [Je/laeT TO XKe, UTO H
c/lefyrolllee MHOXXeCTBeHHOe MpucBauBaHue: a2[t],--- = ail[f],-.-,al[e]. [Io ymMo/uaHuw a2
paBHa al. /lnana3oH KOHeUHOU Tab/MIIbl a2 MOXKET TepeKphIBaTh JjMara30H UCXOHOW Tab/ Il al.
KomnuectBo rnmepemMen]aeMbIX 3JIEMEHTOB [ 0J/DKHO YK/IdAbIBATHCA B LIe/I0€ YU CII0 Lua.



DyHKIMHU string.pack, string.unpack, string.packsize

string.pack (fmt, vi, v2, -::.)

Bo3BpaiijaeT OWHApHYIO CTPOKY, COZep<alllyl0 3HaueHus vi, v2 U T[|., ylakKoBaHHbie (T.e.
cepuasuM30BaHHble B OWHapHOU (opme) B COOTBeTCTBUU C (popMarupymoleld CTPOKOU fmt (CM.
HUXKE).

string.unpack (fmt, s [, pos])

Bo3sBpaillaeT 3HaueHUs, yrlaKkOBaHHbIEe B CTPOKe s (TIpA MOMOIUIU string.pack) B COOTBETCTBUU C
dbopmarupyromieii cTpoko fmt (cM. HKe). HeobsizarenbHbIN TlapaMeTp pos OTMeUaeT MecCTO, C
KOTOPOTO HauWHaeTCsd UTeHWe CTPOKM s (Mo yMosdaHuio paBeH 1). [locne uTeHus 3HaueHWM dTa
GyHKILMS TakKe BO3BpalllaeT WH/ eKC IepBOT0 HEeIPOUMTAHHOT O OaiiTa B s.

string.packsize (fmt)

Bos3Bpaijaer pasmep CTpPOKH, KOTOpas II0JIyyaeTcs B pe3yabTare IPUMEHeHUs string.pack C
3afaHHbIM ¢dopmaroMm. dopmarupyroljasg cTpoka fmt (CM. HWXKe) He MOXXeT HWMeTb OMNLuu
TiepeMeHHOM JJIHBI 's' Win 'z

dopMarupymolilasi CTpoka fmt sB/SIETCS TIepBbIM apryMeHTOM BbIlllelepeurcieHHbIX (PYHKIUH.
OHa omnwMchiBaeT pa3dMBKY CO374aBaeMOW WM uMTaeMod CTPYKTypbl. dopmarupyroijas CTpoOKa
SIBJISIETCSI T10 C/1e/]0BaTe/IbHO CThH0 KOHBEPCHUOHHBIX OTiLUM. KOHBepCHOHHbIe OTILUM C/ef YIoliue:

'<' 3aaeT Mopsi oK 0alToB oT MiazIero K crapiieMy (little endian)
'>' 3a1aeT MopsiioK 0alToB OT crapiiero K miaziinemMy (big endian)
'=' 3a/1aeT HaTUBHBIM MOPSAA 0K OaiiToB (native endian)

"I [n]' 3a/1aeT MaKCUMaJ/ibHOe BbIDABHHBaHUe /17151 n (110 YMOJ/TUaHUIO BhIpaBHUBaHUE HATUBHOE)
'n' signed byte (oguH cumBoJI, T.e. char)

'8' unsigned byte (oguH cumBoJ, T.e. char)

'n' signed short (HaTUBHBIN pa3mep)

'H' unsigned short (HaTuBHbIN pa3mMep)

'1' signed long (HaTuUBHBIN pa3mep)

'L' unsigned long (HaTuBHBIN pa3mMep)

'3' lua_Integer

'J' lua_Unsigned

'T' size_t (HaTUBHBIM pa3Mmep)

'i[n]' signed int paamepom n 6aiiT (MO0 yMO/TUaHUIO HATUBHBIN pa3Mep)

'I[n]" unsigned int pa3mepom n 6alT (IO YMO/TYaHWIO HATWUBHBIN pa3mep)

'f' float (HaTUBHBIN pa3mep)

'd' double (HaTuBHBIM pa3mep)

'n' lua_Number

'cn' cTPOKa (PMKCUPOBAHHOTO pa3Mepa pa3MepoM n OauT

'z' Hy/b-3aBepllieHHas CTPOKa

's[n]' CTpPOKa, repej; KOTOPOU CTOUT ee JJIMHA, 3aKOJ MPOBaHHasi B Bu/ e unsigned integer, paBHasi n
6aiiT (1Mo yMOJ/TUAHHUIO n PaBeH size t)

'x' omuH O6alT A/ CO3MaHUs OTCTYIIA

'Xop' MyCTOM 3/1EMEHT, KOTOPbIM BapaBHMBaeT B COOTBETCTBUU C OMLKeN op (B OCTa/lbHBIX CIyvasix
WUTCHOPUPYeTCS)

"' (rycToe npo CcTpaHCTBO) UTHOPUPUPYETCSA




(OnemeHT "[n]" o03HauaeT HeoOs3aTeNbHBIN 1]e/IOUUC/IEHHBI HyMmepaa. 3a HCK/IIUeHueM
OTCTYyIOB, TpobenoB W Kodurypaiuii (omiuu "xx <=>!"), Kakaas OIMUS OTBeuaeT 3a CBOU
aprymeHr (B string.pack) WM pe3yabTar (B string.unpack).

s onmquit "in", "sn", "in" © "In", n MOXXeT OBITH MHOOBIM Iie/IbIM uucIoM Mexay 1 u 16. Bee
LleJIOUUC/IeHHbIe OILMU IIPOU3BOAAT IIPOBEPKY Ha I[eperojiIHeHue; string.pack IIpOBepseT,
ToMeljaeTCs JIM 3a/laHHOe 3HaueHWe B 3aJlaHHbIM pa3Mep; string.unpack IPOBePSieT, MOMeI|aeT s JIU
IIPOYUTAHHOE 3HaueHue B Ljes0e yucio Lua.

JTro6as popmarupyroiijas CTpOKa HaUMHAeTCsl, Kak eciv ObI 0Ha Oblsia rpe/iBapeHa "!1=", To eCThb
C MaKCMMaJ/IbHbIM BapaBHUBAHWEM, PaBHbIM 1 (OTCYTCTBHEe BbIpaBHUBAHWS) U HAaTUBHBIM MOPSIKOM
OaiiToB.

BripaBHUBaHUe paboTaeT cieAywoiuM obpasom: [ns kKaxgod onuuu ¢GOpPMT BCTaBIsieT
[lOMIOJIHUTe/IbHbIe OTCTYIIbI, TI0KA JaHHble He CTaHyT HAaUMHATbhCSA CO CMelljeHUs, KOTOpoe KpaTHO
MUHUMYMY MeXy pasMepoM OTILMU U MaKCHMa/IbHbIM BbIDABHUBAHUEM; 3TOT MUHUMYM [ OJDKEH
ObITh cTeneHbo 2. Onuu "c" 1 "z" He BbIpaBHUBAIOTCS; OMIMs "'s" cjie/jyeT BbIPABHUBAHUIO CBOETO
Havya/sbHOT O L1e/I0r0 YUCIa.

Bce oTCTyIbI 3aM0MHSAOTCS HY/IAMU QYHKI[MEN string.pack (M UTHOPUPYIOTCS string.unpack).

b.3. C API

HoBoe B C API:

6osiee ipo ctoit API asist mpopo/mkatomux ¢hyHkuuii B C;

dbyHKIUs lua_gettable ¥ MOJ00HBIE eif BO3BpAIlalOT TUI UTOTOBOTO 3HAUEHUS;
omnuus strip B lua_dump;
(byHKlpH{lua_geti,lua_seti,lua_isyieldable,lua_numbertointeger,lua_rotate,
lua_stringtonumber.

Omuust strip B lua.dump

int lua_dump (lua_State *L, lua_Writer writer, void *data, int strip);

COpaceiBaeT Ha AUCK GYHKIUIO B BUJe OMHapHOTO Kycka. [TosyuaeT ¢yHKiui0 Lua ¢ BepuInHbI
CTeKa ¥ TPOU3BOJUT OWHAPHBIM KYCOK, KOTOPBIN, eC/id 3arpy>KeH TOBTOPHO, AaeT (YHKI[UIO,
9KBHBAJIeHTHYIO paHee cOpoieHHOW. [To mMepe Ipou3BO/CTBAa YacTel KycKa, lua_dump BBI3bIBAeT
3dIIUChIBAT eJiA ¢YHKHHﬁ (CM. B CIIDAaBOYHUHKE lua_Writer) C YKAd3dHHBIMH O dHHBIMH OJIA 3daIIMCHU 3THUX
yacTeu.

Ecmu strip paBeH true, OuHapHOe Tipe/iCTaB/ieHWe MOXXeT He BK/IHOUaTh B cebsi Kakyro-/nubo
OTJIaZlouHy0 UH(POPMaIUio 0 PYHKIMHU, UTOObI CIKOHOMUTH MECTO.

Bo3Bpailjaemoe 3HaueHWe — 93TO KOJ OIIMOKHM, BO3BpAIlleHHOW IIOCTAeJHUM BBbI30BOM
3dIIHUChIBAT eJIs; 0 o3HauaeT OTCyTCTBHE OLINOOK.

M anHas GyHKIMS He BbhITanKuBaeT GyHKLIMIO Lua 13 cTeka.

D yHKIMHU

int lua_geti (lua_State *L, int index, lua_Integer 1i);

3aTajKyBaeT B CTEK 3HAUeHUe t[i], rge t — 5TO 3HAUeHMHe B 3aaHHOM HH]eKce. Kak u B Lua,
naHHasi GYHKI[Ms MOJKeT MPUBECTU K cpabaTbiBaHUIO MeTaMeTo/1a /it COObITUS "index".

BOBBpaH_[aeT THUITI BCTAB/JIEHHOI'O B CTEK 3HAUYEeHU.



void lua_seti (lua_State *L, int index, lua_Integer n);

BeInoHSeT [,eMCTBUSA, SKBUBAJIEHTHbIE t[n] = v, TAe t — 3TO 3HaueHus B 3aJlaHHOM HUH/|eKce, a
v — 9TO 3HaueHUe Ha BepIIUHe CTeKa.

HNanHasi (yHKIUs BbITaKIMBaeT 3HaueHWe U3 creka. Kak v B Lua, gaHHasg (DyHKLUS MOXKET
TIPUBECTHU K cpabaThIBaHUIO MeTaMeToZa J17isi COObITUS "newindex".

int lua_isyieldable (lua_State *L);
BosBpaijaer 1, eciu 3ajaHHasg comporpaMma MOJXKeET YCTYNUTH yrpasjeHue, uid 0 B MHOM
ciyJae.

int lua_numbertointeger (lua_Number n, lua_Integer *p);

[Tpeo6pasyer uucio Lua u3 float B integer. [JaHHBIM MakpoC OXHUAaeT, uTOo n oOJafzaer
e/I0UYrnC/IeHHbIM 3HdY€HHEM. Ecnn ero 3HaueHue 1eXUT BHYTPU AHAIId30HAd LeJIbIX UHCEeJI Lua, TO
OHO npeo6pa3yeTC${ B Ijeji0e YMC/JI0 U TIpUCBAMBAETCSa *p. OTOT MdKpPOC BO3BpallldeT 6YJ'IEBO
3HaUY€HHEe, YKd3bIBdlOIllee Hd TO, ObLIO TN ycCIiemrHo npe06pa30BaHHe. (O6paTI/ITe BHHUMAHUNeE, UTO Oes
3TOIro MdKpOCd B CBA3M C OKPYIVIEHUSMHU [OaHHAA TPOBEPKd AHdIId30HA MOJXET He BCerad [Jd4dBdTb
O>KW/[laeMbIi pe3y/bTar.)

1aHHBIN MaKPO C MOYKET BBIUMCJIATH CBOU apryMeHThI O0/iee OZHOTO pa3a.

void lua_rotate (lua_State *L, int idx, int n);

L[I/IKJ'II/I‘-IECKI/I CABUI'deT 3JIEMEHTHI CTe€Ka MeXXAYy 4 O0IIyCTUMbIM HHI €KCOM idx U BEpHIHHOﬁ CTeKda.
OJIEMEHTHI CABUI'dIOTCA Ha n HOBI/II_[I/II‘;I B HAIIPpABJIEHHWH BEPIIWHLBI B C/Iydde IMOJIOXKHUTE/JIbHOT'O n, WUJ/IN
Hd -n IIO3MLUN B HAIIPpABJ/IEHWKX O CHOBAHUA B C/Iydd€ OTPULIAT€/IbHOT'O n. A6COJ'I}OTHOE 3HAQUeHHue n He
N O/DKHO OBITH OOsbIlle pa3Mepa cABUraemMol ceKiuu. /laHHasi PyHKI[US He MO’KeT ObITh BbI3BaHA
OJId TICeBA OMH/I €KCa, IT0 CKOJIBKY IICeBJ O0MH €KC HE ABJIAET CA I,Z[EI‘/JICTBI/ITEJ'IbHOI‘/'I HOBHHHeﬁ B CTeKe.

size_t lua_stringtonumber (lua_State *L, const char *s);

[Tpeobpa3yeT Hy/b-3aBEpIIEHHYI0 CTPOKY s B UMC/IO, 3aTajJKMBaeT 3TO UMCIO B CTEeK H
BO3BpalllaeT WUTOTOBBIM pa3Mep 3TOU CTPOKH, T.e. ee J[JMHY, YyBeJudeHHyr0 Ha 1. [laHHOe
npeo6pa3OBaHMe MOXeT BbIAdTb oo nejmoe 4umcio, oo integer, oo float, B 3dBHUCHMMOCTHU OT
JIPKCMUYeCKUX corJjaineHud Lua. OTa CTPOKA MOXET COAepXdTb 3HdK, d TAdKXKe HpO6€J’IbI B Hd4adJ/le U B
KOHIIe. Ecnu oHa He siBsieTCs 4 OIIyCTUMbBIM HYME€paJ/IOM, 6y,[[€T BO3BpdllleH 0 1 3ara/7KMBaHUSI He
npousoiifer. (O6paruTe BHUMaHUe, UTO pPe3y/bTaT MOXKeT OBbITh MCIOJ/Ib30BaH Kak Oy/eBo 3HaueHue,
HaripyuMep, true, ecu TpeoOpa3oBaHue PO ET YCIIeITHO.)

b.4. ABTOHOMHBIN uHTeprnperarop Lua

HoBoe B aBTOHOMHOM UHTepIIpeTarope:

e MoskeT ObITh MCTIO/Ib30BaH KaK KanbKYyIITOp 0e3 Heo0X01 MO CTH Mpe/|BapsTh BhIPaKeHHe
3HAaKOM '=';
e Tabnwila arg J0CTyMHA BCEMY KOJ Y.
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