JleTHne y4yebHo-TpeHnpoBoYHble COOpbI MO MPOrpPaMMMPOBAHUIO
r. Manosipocnaseu, 25 ntoHsa — 4 urons 2004 .
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Bap,aq N BCTYNUTEbLHOIO CEMWUHApPa

3ajiaH CBA3HBIN HEOPHUEHTHPOBAHHBIN rpad 0e3 meresib W KPaTHBIX pebep, COomeprKamuii He MeHee Tpex
BepmuH. JloKakuTe, YTO /Ui CBA3HBIX I'PAdOB CJIEAYIONINe YTBEPKICHUS SKBUBAJIEHTHBI:

(a) rpad aBycBaseH (TO ecTb BCe €ro BEPIIMHBI MMEIOT CTEelleHb OOJIbIle OIHOIO, M IIPH YAAJCHUH JIOOOM
BEPINMHBL U BCeX MHIMEHTHBIX eif pebep rpad ocTaeTcs: CBA3HBIM);

(b) auist JIOGBIX ABYX 33J@HHBIX BEPIIUH @ U b CYIIECTBYET MPOCTON HUKJI, IPOXOLIIMI Yepe3 HUX;

(¢) mrst 060l Taphl BEPUIMHA-PEOPO CYIIECTBYET MPOCTON IUKJI, MPOXOMASIINNA 9epe3 JaHHYIO BEpIIUHY U
110 TaHHOMY pebpy;

(d) mus TEOGBIX BYX 3aJaHHBIX pebep CYIIECTBYET TPOCTON IUKJI, MPOXOSAIIIA 10 STUM pebpam;

(e) muis JIOOBIX JBYX 3aJaHHBIX BEPINUH U pebpa CyIIeCTBYeT IPOCTOH IyTh, MPOXOAANMHA M3 OAHON u3
3a/IAHHBIX BEPIINH B JAPYIYIO, Yepe3 3aJaHHOe PeOPO.

VKaxkure crrocod OTCOPTUPOBATD IISITh YHCEJI, BLIIIOJIHUB HE D0Jiee CeMU CPaBHEHUIA.

SajaHa moCseI0BaTeIbHOCTE i p. Paspermaercss BCTaBUTh MeXKJIy HEKOTOPBIME nmdpamu 3HaKH “+7, “—"

u ‘¥, Tpebyercss BCTaBUTHL 3HAKU TaKUM O0Pa30M, 4YTOOBI PE3yJILTAT ITOJIYYUBIIErOCS BBHIPAXKEHUS ObLI
MakcuMaJjieH. Fcjm MexXy HeKOTOpBIME IupaMu 3HaKa HE CTOUT, TO CUMTAETCS, YTO OHU OOPa3yIOT OJHO
YUCJIO.

JIabupuHTOM Ha3bIBAETCs MAaXMaTHAsI JOCKa 8 X 8, Ha KOTOPOil MEXK [y HEKOTOPBIMU KJIETKAMU CTOSIT CTEHKH.
JIabupUHT Oropo2KEeH CTEHKAMU CO BCEX CTOPOH, IIPUYEM OH JOJI?KEH ObITh TAKUM, ITOOBI U3 JIF000I €ro KJIeTKH
MO2KHO OBLJIO MTOIIACTH BO BCe OcTajbHbIE. KOTEHKOM Ha3bIBaeTCs: GpUrypa, KOTOpas XOIUT IO JIAOUPUHTY Ha
OJIHY KJIETKY BBEPX, BHU3, BJIEBO WJIA BIPABO, IpUIeM, eciu KOTEHOK HATHIKAETCS HA CTEHKY, XOJI CUUTACTCS
CJIeJIAHHBIM, HECMOTPsI Ha TO, YTO KOTEHOK ocTaeTcss Ha TOM Ke KJIeTKEe U O CTeHKe HUKOMY He COODINAeTCs.
Ierst cobupaercsa Hamucarbh Takyio nporpammy jjig Korenka (T.e. KOHEUHYIO IIOCJIEIOBATEILHOCTH XOJOB
Korenka), 9robbl TOT ¢MOr OGOHTH BCE KJIETKH IPOM3BOJLHOIO JIAOMPUHTA, HE3ABUCHMO OT HAYAJILHOIO
mecromosiokennsi Korerka. Bursa cobupaercst momernars [lere BBITOTHUTD CBOM IJIaH, M OH COCTABJISET JIJIs
Tletn Takoit mabUPWHT W BHIOMpAET B HEM TaKoe HavdaIbHOE MojoKeHne KoTeHka, B KOTOPOM COCTABJICHHAS
nporpamma He Gyner padorars (T.e. oboiiger He Bee Kiaerkn). Kro Bemrpaer: Ilerst unn Burs?

CyrmectByer Jjin GeCKOHEYTHASI TIOCJIEIOBATEIBHOCTD, COCTOSINAs TOIbKO 3 nudp 0 u 1, B KOTOpoil HEUKaKast
IIO/IIOCTIEIOBATEJIBHOCTD HE BCTPEYAETCsl TP pa3a MOPSI!

Ha.pI/ICyfITe KOHEYHBII aBTOMaT, l'IpI/IHI/II\/IaIOI_H‘I/II‘/JI TOJIBKO IIOCJIe/IOBATECJIbHOCTU 9eTHOU JJIMHDBI, COJIepzKalllue
KaK HYJIU, TaK 1 €JUHUIIbI.

3ajiaH HeopHeHTUPOBaHHbIH I'pad (6e3 meresb U KpaTHBIX pebep), CTeNeHH BCeX BEPIIMH KOTOPOIO YEeTHBI
U paBHBI Mexk1y coboil. TpeGyercsi IOKPBITH BCe €ro BEPIIMHBI HAO0POM HEIEPECEKAONUXCS 110 BEPIITHHAM
npocreix 1ukios (Bpemst O(V3logV)).

Jan opueHTHpOBaHHBIH rpad, B KOTOPOM MEXK/Ty JIIOOOH apoil PA3JIMIHBIX BEPIIUH CYIIECTBYET POBHO OJIHO
pebpo. HokazkuTe, 9TO B TAaKOM r'pade CyImecTByeT raMUuIbTOHOB MY Th.

JokazknTe KOppeKTHOCTDL ajaroputma Droita.

. on
JlokaxkuTe, 9TO YUCJIO TPABUIHLHBIX CKODOUHBIX MTOCJIEIOBATEILHOCTEH UINHBI 21, PABHO PR

[IpeiozkuTe aIrOpUTM HAXOXKJIEHUs Y€THOCTU [IEePECTaHOBKM, paboraomuii 3a sBpems O(n).

BosmoxkHa Jin peanm3anus cOATaAHCHPOBAHHOIO JiepeBa, B KOTOPOIl BCE OCHOBHBIE ONEPAIUH C JEPEBOM
(nmoGasieHune, IOUCK, YAAJICHUE JIEMEHTA, HOUCK MUHMMAJIBLHOIO, MAKCHMAJIBLHOTO, CJIEYIONIETO 33 JAHHBIM
ssleMenTa, u T.11.) 3auMaioT Bpems O(loglogn)?

B TpexmMepHOM HpPOCTPAHCTBE 3aJaHbl k To4Yek (i, Y;, 2;). Tpebyercst 3a Bpems O(n) HATH TOUKY, KOTOpAasI
MUHAMH3HPYET CyMMY KB3JIPaTOB PACCTOSHUI /10 3aJaHHbIX TodeK. OTBeT JoKasKuTe.

IIpoBepbre n30MOpdU3M JIBYX HEOPUEHTUPOBAHHBIX JIEPEBHEB 328 BPEMs O(n2).

Crpatunua 1 us 1



