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Pa3bop 3agayun «Bomberman Ha gepeBe>»

Cravasa BeIMHCIAM TabuIy d[i][j] KpaTdaiiiimx paccTOsSHUN OT KayKJI0i BEPIIMHBL 10 KayKIoi (Ha-
IpUMep, MOXKHO ciieiaTh 310 3a O(N?), 3allycTuB NOMCK B IMMPHUHY U3 Kax 1ol BepimmHbl). C MOMOIIBIO
9TON TabJIUIBI HAMIEM, KaKOe HY2KHO BPeMsi, ITOOBI JOUTH 10 a1 (HepBoro OyHKepa, KOTOPBIA HAJI0 B30-
pBarh). Tenepb Mbl 3akiia/IpIBacM 60MOY B 9TOT GYHKED U JBHIAeMCsl B CIIAYIOMUIT a2 38 MUHIMAJBLHOE
BO3MOKHOE BpeMsi Tak, YTOObI HaC He 3a/1es10 B3pbiBoM. Kak ke Ham ero BeraucauThb? Jljist aroro mepebe-
PEM HOMED BEPIIMHBI k, B KOTOPOil MBI HAXOAUMCsI B MOMeHT B3pbiBa. C onHoit ctoponsl, d|a1][k] nomkuo
6pITh GoJbiie p (4TOOBI MBI He mocTpajain). A ¢ apyroit cropoust dla;][k] < ¢ (umade Mbl He ycieeM J1o-
6exkaTh B 9Ty Bepiuny ). [IoHsATHO, 9T0 M3 BCeX BEPIINH, MOAXO/AININX MO/ JJAHHOE YCJIOBHE, MBI JOJIZKHBI
BBIOpaTh Ty, y KoTopoil d[k][az] MmunnmanbHoe. CymMMapHOe BpeMsl Ha NOJAPBIB BEPIIMHBI 4] U IYTh JIO
caenytoreit Oyner sanuMars ¢+ d[k][az]. flcHo, 9To ecam Takux BepmH k HET, TO HAIlA MUCCHsI OOpeveHa
Ha [pOoBaJl (HAM IIPOCTO HETJIe CKPBIThCS OT B3PHIBA).

Teneps mposeraeM 3TN BLIYUCIEHH ISl BCEX OCTATIbHBIX Hap OYHKEPOB (a2 U a3, ... ,0m—1 1 Gpy).

C nocseauM GYHKEPOM HaJo pa300paThCsi OTJICJBHO: Takzke HepebepéM BepinHy k, B KOTOPOil MBI
OymeM HpATAaThC B MOMEHT B3DBIBA. Lcim oHa CyIIeCTBYeT, TO BpeMs, KOTOPble Mbl HCTPATHM Ha II0-
cyieiHuit OYHKep, paBHO t. A ecsn €€ He CyIIECTBYET — TO B JIIOOOM CJlydae Mbl Oy/ieM 3a/1eThl B3PBIBOM.
Wrorosslii oTBeT Oy/leT paBeH CyMMe BCEX BBIUUCJISIEMbIX HAMH BPEMEH WM paBeH —1 B ciydae, eciu Ha
KaKOM-TO 9Talle IIPOBaJl HeM30eKeH.

Pa3bop 3agaun «Ctpenkun>»

[Iycrs Tapac naxomurcs B Touke 1. JIaa kaxkaoro pasboitnuka B mepebepem Bce Kito4deBble TOUKH K.
MozKHO OIpenenTh MUHIMAJILHYIO CKOPOCTh, KOTOPYIO JOJIKHA UMeTh crpejia Tapaca, 4ToObl IpUIeTeTh
B TOUKyY K He 1o3:Ke cTpeJibl pa3boiHuKa. DTa CKOPOCTh — %v, IJe v — CKOPOCTh pasboiiHuka. Temeps,
MAKCHMYM I10 BCEM TaKHM CKOpOCTsM 1 Gyer orBeroM. Takoe perenne paboraer 3a O(ng) BpeMeHH, 4To,
KOHEYHO, YPEe3BbIYaliHO JI0JITO.

Paccmorpum 6osiee onTuMaJIbHOE pelleHre. 3aMeTHM, YTO Jopora y3ka — Bcero 101 pazimunass Ko-
opauHaTa 1Mo ocu ¥y. Pazobbem Bce KJIIOUEBBIE TOYKM HA KJACCHI 110 PABEHCTBY Y-KOOPIMHATHI. Byaem
0003HaYaTh MaKCUMAJbHYIO Y-KOOPAUHATY 10 BCEM KJIOUYEBBIM TOUYKAM Ymqr. PasOueHHe U COPTUPOBKA
oboiiayres nam B O(qlog q) Bpemenu.

Teneps MOXKHO IepedbpaTh JJIst KayKI0ro pas3boitHuKa B 1eblil Kace KJIoUeBbiX Touek. OcTaioch mo-
HATDH, KAK B KJIACCE KJIFOYEBBIX TOYEK HANTH TaKyio TOYKY K, YTO OTHOIIEHNE % OBLI0 OBl HAUOOJIBIITIM.
Bce Touku BHYTpH OJHOTO KJIACCa JIEsKAT Ha TOPU30HTAIBLHOM mpsiMoii. MoXKHO uccienoBaTh B, (DyHKIIIN
%, zaBucALIel oT xz-KoopauHaThl Toukn K. Hecitoxkuo mousars, uro upu ynajsenun Toukn K Ha 6ecko-
HEYHOCTH OTHOIIIEHUE 6y,I[eT CTPEMUTHCA K 1 Cal\lO K€ 3HaYeHue 1 MOZKET 6bITb JOCTHU2KNMO TOJIBKO Ha
CpeauHHOM Ieplenaukyispe orpeska T B. Ciesa u ciupasa or 3HadeHus 1 ¢GyHKIus Oyaer UMeTh TOUKY
l\daKCI/IMyMa n TOqu MI/IHI/IMyMa,.

Kak mokazarb, 4ro (byHKIMS OyAeT UMeThb TOYKH JIOKAJBHOIO MakKCHMyMa H MuHHMYyMa? MoxKHO
BbIIINCAaTh OTHOIIIEHUE % B KOOPDJIMHATHOM BHUJIEC U IIPUPABHATH ITPOU3BOIHYIO BBIPpazKE€HNA K 0 HO.Hy‘—II/ITCH
KBaJpaTHOE ypaBHEHHE, UMEIOIIee IBa KOPHS — 9TO W €CTh TOYKM MaKCUMyMa W MUHHMyMa. Ecrb n
apyroit myth. 3ameruM, 9ro 'MT Touek Takmux, 94T0 % = € eCTb OKPYKHOCTh ATIOJIJIOHUST, JINOO MPSIMAast
npu ¢ = 1. l'opusoHTa/bHAsT TpsIMasi IePeCcEeKaeT 3TH OKPYKHOCTH B JIBYX TOYKaX, HO TOJBKO OJIHY W3
OKPY2KHOCTel Kacaercs. B 9170 OKpyKHOCTH OyJIeT ToUKa MUHUMYMa(MAKCUMYyMa.).

Kak ke Teneps perrarh 3aa41y? BuHAPHBIM ITOMCKOM Pa3IejiiM TOUKH Ha MPsIMOI Ha IBa MHOXKECTBA.

st mepBoro MHOXKecTBa (JIJIsl ONPEJIEJIEHHOCTH HAXOJUTCSI CJIEBA) BBIIOJHEHO % < 1, mst BTOporo
(cupasa) % > 1. Ecimm BrOpoe mHOXKeCTBO ImycTo, TO Tapacy He HyXKHa CKOPOCTH OOJIbINas CKOPOCTHU

paccMaTpUBaCcMOIro pa360ﬁHHKa. BCHOMHI/HVI7 9TO MaKCUMYM % B JIEBOII 9acTH HaXOAUTCsA Ha KOHIIAX

orpeska. Torma mpocTo MPOBEPUM KOHIIBI OTPE3Ka U OOHOBUM OTBeT. Termeph MPeIoIoKNIM, 9TO BTOPOe
MHOKECTBO He IIyCTO, TOTJIa EPBOE MHOXKECTBO PacCMaTpuBaTh He Hajo coBceM. OTBET B MPABOM MHO-
2KeCTBE eCTb TOUKa MakcumyMa. MoxKHO HaliTH ee TePHAPHBIM MTOUCKOM II0 OTBETY, 8 MOYXKHO U OMHAPHBIM
1o JuckpetHoil npoussoanoil. Torma nrorosas ornenka Bpemern paboTel O ((NYmaz + q) 10g q).
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Pa3bop 3agayun «umaHoBo»

Pemmenne na 60 6a/oB: st KaxK 10l TOUKK 1epebepeM Bce OTPe3KHU, HaiijeM OTBeT (TOuKa JIOJIXKHA
JIe’KaTh HA OTPE3Ke U JinHa Makcumajibha). [losyanm pemenne 3a O(n * m).

Tak Kak KOODJMHATBLI TOUEK GOJIBIINE, TO BOCIOIb3YEMCsl METOJOM C2KATUSI KOOPJMHAT: OTCOPTUPYEM
BCE KOODJIMHATBL M 3aHYyMEpYeM UX B TAKOM HOPSIJIKE, 3aTeM OyJIeM UCIOIb30BATh UX HOMEPa BMECTO CaMOii
KOOD/IMHATHI. JIerKo IIOHSITh, ITO HOMeP KOOPIHHATHI He mpesbicuT 10°. 3aTeM, HOCTPONM JIePEBO OTPEIKOB
ma nux. OTcoprupyem oTpesKu 1o JyinHe (10 HeyOLIBAHWIO ), €CJIU JJINHBI DABHBI, TO PAHDIIE JIOJIXKEH UTH
OTPE30K ¢ OoJbIiuM HOMEpOM. I[IpoiineMcs B 3TOM MOpsIIKe 10 OTpe3KaM U OyIeM JeaTh IMPUCBOCHNE Ha
OTpe3Ke MHJIEKCOM OTPEe3Ka. DTO MOYKHO JIEJIATh € MOMOIIBIO 3aa3/bIBAIONIMX 0OHOBIeHUiT. B camMoMm KomIle
TSI KaxK/I07i KaMephbl IIOCMOTPHM B JIepEBe OTPE3KOB, KAKOe 3HAYEHHE efi IIPICBOEHO [0CJIe/IHEE, U BbIBEIEM
ero. Onucanne aJropuTMOB IIOCTPOEHHUsI U UCIIOJIb30BAHUS CTPYKTYPbI «JIEPEBO OTPE3KOB» MOYKHO HANTH
B WHTEPHETE Ha TOIYJISPHBIX PeCcypcax, MOCBSIEHHBIX OJIUMIIAAIHBIM 3a/1a9aM.

Pa306op 3apgaun «CneuysagaHne»

IIycTp y Hac ecThb TOJMBKO OJWH OXpaHHWK. B TakoM ciaydae, 9TO CTaHJIApPTHas 3aJada Ha IOUCK B
HIUPUHY: MBI JOOABJIsIEM B OYepPe/Ihb MO3UIIUIO ITON0 OXPAHHUKA, ITOMEYAeM PACCTOSHUE JI0 TOH MO3UIUN
PaBHBIM HYJIIO, J1aJiee, ,HO6&BHH€M B oUepeab BCE CMEXKHBbIE C 9TUM OXPAaHHUKOM ITO3UIIUU W OIIPEeIe/IdeM
pacCTOdAHNE PaBHBIM €JIMHUIIBI, U TaK JaJiee. B KOHIIE II0JIy9aeM PaCCTOAHUE OT 3TOTI0 OXPaHHHUKa 10 BCEX
TO3UITHANA.

st Toro, urobsr HAOpaTh 60 6AJIOB, TOCTATOYHO OBLJIO MPOU3BOJIUTH IMOUCK B IIUPHUHY IIOCJEI0Ba-
TeJIBHO [JIsT KaXKI0T0 OXpaHHUKa. Bpemst paboThl TAKOTO PEIeHNST: O(n2m2).

Yrobb! yiaydmuTsh BpeMsi paboThl, TONPOOyeM 3allyCTUTh [MOWCK B IMUPUHY JIJIsi BCEX OXPAHHUKOB OJI-
HOBPEMEHHO. MBI MOZKeM cle/iaTb TOYHO TaKoll Ke IIOUCK B H_H/IpI/IHy, HO Tellepb U3HAaYaJIbHO B OYepelb
HY>KHO rZ[O6aBI/ITI3 IIO3UIINN BCEX OXPaHHUKOB U ITPONMHUIINAJIN3UPOBATDH PACCTOAHUA JIO HUX HYJISIMU. ,Z[anee,
BBIIOJIHSIEM OOBIYHBIN IOUCK B MIUPUHY, TAKAM 00Pa30M, CHadaJia Mbl J00ABUM B OYepeb BCE ITO3UIIUU,
CME2KHBbIE C IIEPBBIM OXPAaHHHUKOM, IIOTOM CO BTOPBIM X T. . I/ITOFOBELH ACUMIITOTUKA: O(nm)

Pa36bop 3agaun «SApmapka>

ITo ycnoBHIO HAC MHATEPECYIOT TOJILKO TOBAPHI ¢ ApabKoM «Cylepienay, a 3HAYUT, €CId MbI 3a(UKCH-
pPyeM MO3UIMN MUHUMYMOB, TO OCTAJILHBIE 3JIEMEHTHI MOYKEM PACCTABUTD IIPOU3BOJILHO.

Ilycrs a = aq, a9, ..., 4, - OTBET Ha 3a1ady. Torma Kakoi-TO U3 3JIEMEHTOB a1, ds, ..., Ay OyIET paBeH
MuHuMyMy. JlapaiiTe mokazkeMm, 9TO ONTHMAJILHO IOCTABUTHL MUHUMYM B Ka4ecTe 3JIEMEHTA Gj. DJIEMEHT
@) BXOIUT B OTPE3KH [a1,...,ak], [a2, ..., Qk+1], -y [Qk, ..., a2k]. Ecam MbI BMecTO ap BbIOEpEM HEKOTODBIi
JIpYTOil 3JIEMEHT U3 a1, ..., Ak—1, TO KOJUIECTBO OTPE3KOB, KOTOPBIM [IPUHAIJIE?KUT 3TOT MUHIMYM, MOZKET
TOJIBKO YMEHBIUTHCA. Paccyk1as aHaJOrnIHbIM 00Pa3oM IOy IaeM, YTO OIITUMAJIBHBIM OY/IET IIOCTABUTD
MuHUMYMBI Ha nosuuuu k, 2k, 3k u T.u. Ecau B Kakoii-To MOMEHT HaM HY2KHO IIOCTABHTbL 3JIEMEHT, a
MHUHUMYMbI 3aKOHYHJINCH, 3HAYUT OTBeT - Impossible.
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