PacnpepeneHHas MaTtpuua

Aemop 3adavu u paspabomyuk: Baadumup Pabuyn

ZLHH periennda HepBOﬁ IoA3aJJa49m JOCTaTOYIHO aKKypaTHO peaamn3oBaTb TO, 9TO HAIIMCAHO B yCﬂOBI/II/I.
1 3TOro mOCTATOYHO XpaHUTb I'pad, A KaXKJIO0TO y3Ja XPaHUTbh BpEMs €ro IPHCOCIUHCHHA, W IPH
KasKJIOM 3alpoce 3aHOBO jesarh dfs. Acumnroruka pemenus oyaer O(nm).

PemeHHe BTOpOﬁ noa3agavan OTJINYaeTCd JIMIb TeM, YTO JIJId Ka}K,I[OI/UI BEPpHINHBI CJIEAYET XPaHUTH
dutar, HaxXoUTCS JIU OHA B pabOYEM COCTOSTHWM, W BPEMsl MOCETHEr0 BoccTaHoBmeHus. [Ipu obxome dfs
AO0CTATOYHO CIUTATh CYMMY BPEMEH IIOCJ/ICAHETIO BOCCTAHOBJICHUSA U JJIMHY I1YTH, LITO6bI II0CJI€ TIOCUUTATh
CyMMAapHYIO HEHAJEKHOCTD y3JI0B. UyTh OoJiee 3(hPeKTUBHOE pelieHne 3aKII09aeTCsl B TOM, YTOOBI Cpa3y
IIPOATHU II0 BCEM 3allpocaM, IEJINKOM IIOCTPOUTH JAEPEeBO, U XPAHUTb JUId KaxKJIOrO y3Jla IIPeJIKa U €ero
ybuny B mepese. Tora oTBeT Ha 3ampoc MOYKET 3aKTI0UAThCST B TOCTEIIEHHOM MObeMe U3 JBYX BEPITHH
J10 KopHsi. Bpemsi pabotsl pemenust Bee ere O(nm).

st pertiennst TpeThbedt MoA3a a4 MOYKHO BBIIIUCATH B KAXKJI0# BEPIUHE MOMEHT BPEMEHH, KOTJIa OHA
6puta mobasiena. O6o3HaunM 3a lca(x,y) y3es, sSBIAIONUICT HANMEHBIITNM OOIIUM MPEIKOM Y3JI0B T 1
Y, a 3a s[v] — cymMMy 4umcen B y3Jax Ha IIyTH OT v JIO KOPHs. ByJeM cYurarb, 4To B JAHHBII MOMEHT
3aIpOC HOMeED ¢, & KOJIMYECTBO PA3JIMYHBIX y3JI0B, OT KOTOPBIX 3aBUCAT Y3JIbl & U Y, paBHO p. Torja orser
B CJIytae, ecyiu 00e BepIINHBI j100aBJeHbl, paBeH t-p— (s[x]+s[y] —slca(z, y)]). loguepxxusars u caurars
CYMMBI 9HCeJT HA MYTIX, HAMMEHBIIEro OOIIero mpejka u KOJUIECTBO Y3JI0B Ha My TH MOYKHO TIPU TIOMOIITH
700011 YII00HOI TEXHUKH, KOTOPasi OTBeYaeT 3a 3a1poc 3a Bpems nopsiika O(logn), HampumMep ¢ HOMOIIBIO
JIBOMYHBIX 107rbeMoB. Torosasi acumnroruka 6ymer O(mlogn).

B werBeproit moazagatte HeoOXOAUMO 1e/1aTh POBHO TO K€ caMoe, UYTO U B TpeTbeil, HO HaJ0 OBICTPO
[IOHUMATh, TOJIyYaeT JIX y3eJ1 sHepruto. Eciu y3e v orka3aJjl, TO OH U BCe €ro IOTOMKHU HUKOT A, O0JIbIIe
e OyayT nosiydars dHepruo. MoxKHO TpocTaBuTh OTMETKH 00 OTCYTCTBUM SHEPTUHM OOBIMHBIM 00OX0/IOM B
rJIyOMHY, KOTOPBIN He OYJeT 3aX0/IUTh B yKe IOMeYeHHble BepiiuHbl. [loMeTKr ¢ BepIimH He CHUMAIOTCS,
7 KaXKIyI0 MbI [IOMETHM He 60Jiee OJIHOrO pa3a, MO3TOMY CyMMapHOe BpeMsi BcexX 00X0JI0B B TUIyOuHYy Oy1eT

O(n).

Jlns mostHOro penrenust HeOOXOMMO 3aMETUTh MTPEKPACHOE CBOMCTBO 00X01a jepeBa. Byem obxoanTh
JIepeBo B IVIyOWHY U 3aIlMChIBATEH BEPIINHY B CIIMCOK, KOT/Ia 3aX0AuM B Hee. Torma Bce BEPIIUHBI O/ IePEBA
v 00Pa3yIOT B 9TOM MaCCUBE HEIPEPBIBHBIN OTPE30K (0T BXOXKJEHUSI U JI0 BEPIIMHBI, KOTOpast ObliIa B €ro
KOHIle, Koryia dfs mokuzasn v). Byjgem B KaxKJIOM 3jieMeHTe MacChBa 00XO0Ja XPAHUTb, CKOJIBKO Y3JI0B-
npeaKoB v oTkasaan. OTKa3 BEPIIMHBI U IIPUBOJNT K YBEJTMUEHNIO BCEX 3HAMEHNI HA OTPE3KE €€ MOJIEPEBa
Ha 1. 1, Ha060poT, BOCCTAHOBJICHHE IPUBOAUT K YMEHBIIEHUIO 3HaYeHnil Ha oTpe3ke Ha 1. /s nposepku
TOTO, MOJIyYaeT JIM BePIIMHA SHEPTHUIO, JJOCTATOYHO MOCMOTPETh Ha 3HAYEHHE B ee s9eiike MacCuBa, 00X0/1a.
Ecim Tam 3anucano 0, To HET HU OJHOI BEPIIUMHBI BBIIE Hee, KOTOPasi OTKA3AJIA.

ABTopcKoe perieHue Jyisi peasin3aliil STUX Olepaluii UCIoJIb3yeT JepeBo OTPe3KOB. BeinvnHy s|v]
MOXKHO HOJJIEP’KUBATH TaK YK€: [IPU BOCCTAHOBJIEHUU Y3JIa 3HAYEHUS S[U] HOMEHSIOTCS TOJIBKO Y IIOTOMKOB
¥ Ha OJIMHAKOBYIO BeJIMUMHYy. B urore pemenune Oyer orBedarTh Ha KaxK bl 3anpoc 3a O(logn) Bpemenn,
COOTBETCTBEHHO UTOrOBast CJOKHOCTE Oyer pasua O(mlogn).
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