DJpeH n noasan

Aemop zadavwu u paspabommuk: Huxorati Bedeprukos

st pernernst mepBOM MMOA3a4a49u ObLIO JTOCTATOYHO ITPOCUMYJIMPOBATH ONMMCAHHBIA B YCJIOBUU IIPO-
necc. Bynem mepebuparh Bce BO3MOXKHBIE 3HAYEHHUS BTOPOTO CUETUMKA, HAUMHAST C UCXOIHOTO b, KarKJIbIi
pa3 mpoBepsisi, CYIIECTBYET JIU Y @ W TEKYIero 3uadenus b obmmit neiuresib. [IpoBepsaTh cyinecTBOBaHMEe
00IIIero AenuTesI B IEPBO MOA3a1a9e MOXKHO OBLIO 3a JIMHEIHOe BpeMs, IIPOCTO Iepebupas BCe Unca OT
2 5o a. Takoe pemenne paboraer 3a Bpemst O(ta - ans), Tje ans — BeJUIUHA OTBETA.

YT0o0bI yTOYHUTD 9Ty OIEHKY, JOKarKeM CJeAyIonuit pakT: IjIsd TOTO, YTOObI OTKPBHITH 3aMOK, IIOTPe-
Oyercst cTporo MeHble a ceKyHg. JleiictBurenpHo, cpeau uucesn ot b 1o b 4+ a — 1 Bceryma ectb POBHO
OJTHO YHCJIO, KOTOPOe JeanTca Ha a. Takmm obpasoM, MeHee 4eM depe3 ¢ CEeKyHJ HACTYIIUT COCTOSHUE,
B KOTOPOM 00a 3HadeHUsl, Ha KOTOPbIE YKA3bIBAIOT MEXAHU3MBbI, OyIyT UMeTh OOIIMil Je/InTe/ b, PABHbINA
a > 1. CresioBaTesbHo, BpeMs pabOTHI pellenus B mepBoit moarpymme pasao O(ta?).

Yrobb!l permmuTh BTOPYIO IOA33AYy, 3aMETHM, UTO Ha CAMOM Jejieé MOYKHO OBbICTpee IpPOBEPSITh,
HOAXOIAT JIU KOHKPETHLIE @ U b 10/l YCI0BUE, FapaHTUPYIOIIee OTKPLITHE 3aMKa. Y YhCces] a U b CyIIecTByeT
obmmii jresinTesb, OOMBITUI eIMHAIBI, TOT/Aa W TOJBKO TOIJA, KOIja UX Haubosvwul OOIUi 1euTesb
oonbie 1. Hajitn maubobmuii oOmuil meuTeab ABYX YUCE] MOXKHO aJrOpUTMOM EBKimma 3a BpeMs
O(min(a,b)). [Mosyuaem pemenne, koropoe paboraer 3a O(talog(a + b)).

[To orpanmvenusiM TpeTbeil MoA3aMa4YM a — HPOCTOE HYUCJIO, a TOTJA €ro eIMHCTBEHHBIMU HATY-
PAJILHBIMA JEJIATE/IAMI ABAAIOTCA 1 B a. TakuM 00pa3oM, ecm y @ U b ecTb obmuii JeuTeb, G0IbImii
€JIMHUIILI, TO 9TOT OOIMUi e/ iuTeib paBeH a. B mrore 3ajada cBOAUTCS K TOMY, 9YTOOBI HAWTU HAUMEHD-
niee 4mucJo, GoJbliee OO paBHOE b, KOTOPOE IIPU 3TOM JEJNTCA Ha a. Takoe 4ucjo MOXKHO HailTh 3a
Bpemst O(1) no dopmyse (—b) mod a. JdeiicrBuresbHo, jist 4ucia, JeJIsIIerocst Ha a, 3ra GopMya Jact
pesyabrar 0, a 1y 9ucia ¢ GOIBIIAM OCTATKOM JACT OCTATOK, JOIOIHAIONIAN €ro /10 HyJIeBOTO.

[Tpu B3sTHEM OCTaTKa B OOJIBIIUHCTBE S3bIKOB MPOIPAMMHUPOBAHMS IIPU 3TOM CJIEJyeT He 3a0bIBATh,
YTO B3ATHE OTPUIATEIHLHOIO YHCIA II0 MOYJIIO €T OTPUIATEILHOE YUCJIO B PE3yJILTATE, IIO3TOMY IIOJI-
Hast popmyJia st oTBeTa Oyier BoinsaeTh kKak ((—b) mod a + a) mod a. JIu6o, ajbrepHATUBHO, MOXKHO
npoBepuThb YucyIo (—b) mod a HA OTPUIATEILHOCTD, U B TAKOM CJlydae IPUOaBUTD .

TTonHoe pelrteHMe OCHOBAHO Ha UIESIX TpeTheil moj3amadn. 1I0CKOIbKY YHCIO ¢ He MEHSIETCsI, TO
obIIunii 1eJIMTeIb ¢ U WTOMOBOTO 3HAYEHUSA b — 9TO, B 9aCTHOCTH, OAUH U3 JeJIUTeNell duciaa . 3aMeTuM,
YTO BCErO PA3JIMIHBIX HATYPAJILHBIX JleInTeseil y uncia a ue 6osbine 24/a. JleficTBUTEbHO, PACCMOTPAM
OTJIEJIBHO T€ JIEJINTEJIN, KOTOPbIE He IIPEBOCXOIAT +/a, U Te, KOTOpble GoJibine Hero. [lepBble NpUHUMAIOT
3HAYEeHUs OT 1 710 \/a, a 3HAIUT UX KOJUIECTBO TOXKE He TIPEBOCXONUT /a. A Ha KaxKIblii AeuTensb T > v/a
CYIIECTBYET CBOil «HMapHbIii» AeauTeqb & < \/a, 103TOMy uX He GOJIbIIE, YeM HePBBIX.

Takum 06pa3oM, B KarKJIOM TECTOBOM cirydae Jocrarodno 3a Bpems O(y/n) nepebparh Bee jiemTesin
quciIa G, W JJIS KaXKI0TO U3 HUX IPOBEPUTH, KAKOM OymeT OTBET, ecu J00MBATBHCS, 9YTOOBI UTOrOBOE b
JICJIIJIOCh IMEHHO Ha 9TOT JIeJInTe/Ib a. [1o BceM MoJIyYeHHBbIM OTBETaM JOCTATOYHO BHIOPATH MAKCUMYM.

A HaiiTi MEHIMAJIBHOE TIOIXOAIIEE JJIsi BTOPOTO MEXaHU3Ma YHCJI0, OISTH ¥Ke, MOyKHO 3a Bpemst O(1):
ec/ii Mbl 3a(PUKCUPOBAJIN JICJIUTE]b YHUCJa (, PABHBIA T, TO MUHUMAJIbLHBIA MOAXOMAINNIA OTBET paBEH
(—=b) mod z. Koneunoe perenne, nepebuparoiiee Bce JIEIUTEIN G B KayKJIOM TECTOBOM CJIydae, paboTaeTr

3a Bpemst O(ty/a).
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