Saga4a «CKBO3b BCEJICHHDBICY

TeMmbl: KoMOUMHaATOPUKA, apudMEeTHKa OCTATKOB

HepBbIM AEJIOM Tpe6OBaJIOCb 3aME€TUTb, 4YTO OTBET — KOJIMYECTBO LEPECTaHOBOK U3 T
9JEMEHTOB, a TO MPOCTO n! (Mpom3BeeHne Bcex 4duces or 1 0 n), Tak KaK y HAC eCTh N
c11ocob0B BHIOpATH MEPBYIO BCEJICHHYIO, N — 1 BTOPYIO M TaK JaJee.

B cayaae, ecim n > m, 10 B uncye n! MpuCyTCTBYET MHOYKHUTE/b 1M, 8 3HAYAT OCTATOK OT
nenenuss n! Ha m papen Hys0. Eciau ke n < m, TO JO0CTATOYHO MPOMOIEJIAPOBATH MIPOIECC,
Oepst OCTATOK OT JIeJeHUs Ha 1M MPH KaXKJIOM YMHOKEHHH HA CJEIYIONee THCIIO.

3ajaua, «/lempekons
TeMmbl: OuTOBLIE OIEpaIuU, apudMeTUKa

s caygae n < 100 MOXKHO 7151 KayKJI0r0 HOMUHAJIA CIATATh «XOR» BCEX HOMHHAJIOB
KpOMe Hero IIPH KazKJIOM 3alpoce W CPABHUBATH PE3Y/IbTAT C 3AIPOCOM.

Toburbest paborsl mpu n < 10000 MoxkHO 66110 HOAcTnTaB «XOR» /U151 BCEX OTPE3KOB
(HATpIMED JTHHAMAYIECKIM JIEPEBOM OTPE3KOB WU JIEKAPTOBBIM JIEPEBOM ) U 3aTeM MPOBEPSATh
Just Kazk1oro Homunasia 3a O(log(n)) unrepecen Jjin on. K coxajileHUIO Takoe peleHne HUKaK
HE IIOMOraJio IIPpOABUHYTHCA K IIOJTHOMY.

OGozmaunm «XOR» Beex aementos maccnsa 3a y. «XOR» BCex HOMHHAJIOB KPOMe MO-
HeTbl HOMWHAJOM T, PaBeH Y «XOR» . YTBepkaaercd, 9To ecan y = (), To Bce MOHETHI
cuactiupble. [1efiCTBATEIBbHO, KAKYIO Obl MOHETY ¢ HOMUHAJIOM & MBI He B3suid, & «XOR» 0
(<<}€OR>> BCEX MOHET, KpoMe ) OyleT paBeH X, T.e. Ji0bas MOHETa OyIeT CUaCTInBOIL.

Takum 00pa30M, /sl HOJHOIO PElIeHns ObLIO TOCTATOYHO HoaaepKusarh «XOR» Beex
JIEMEHTOB MaCCHUBa. HpI/I NU3MEHEHN HOMWHAJIa MOHETBHI HeO6XO,ZLI/IMO 6bIﬂO IPUMEHHUTDL OIle-
panuo «XOR» & CYMMe U CTapOMy 3HQUYEHHUIO HOMUHAJIA MOHETHI, a 3aTeM K 3TOH yKe cyMMe
npuMeHuTh onepanuio «XOR» 1 HOBOE 3HAYEHHE HOMUHAJIA MOHETHL.

Sajada «/arma n cepuasbl»

TeMmbl: JepeBbsi, JUHAMITECKOE IPOrPaAMMIPOBAHIE

3amMeTuM, U4TO MHTEPECHBIE MOMEHTHI 00pa3ylOT JIEPEBO, HOABEIIEHHOE 33 MEPBYIO BEP-
muny. JIg uebobImX 1N MOXKHO 1epedbpaTh BCe BapUaHThl MPOCMOTPEHHBIX MOMEHTOB U
BHIOpATHh MUHUMAJIBHBIN 1O KOJMYECTBY MOMEHTOB CPeId YJ/IOBIETBOPSIONINX YCJIOBUIO 3a-
nady. Jlag mpoBepkn yaoOHO I KaxKJOil BepIIUMHBI JepeBa COXPAHHTD €€ MpeJKa M IS
KasKJIOH MHTEPECHON BEPHIMHBI IIPOBEPHUTH, UYTO BCE €6 IIPEIKH, BILIOTH 10 KOPHS JepeBa,
IIPOCMOTPEHE.

B cayuae a; = i cOObITUS PA3BUBAIOTCA JTUHEHHO, & 3HAYUT HEOOXOJAUMO MPOCMOTPETH BCE
MOMEHTBHI, BILIOTH 10 MOMEHTa ¢ HanbOBITHM HOMEPOM (HaiiTu camMyio TyGOKYIO BepIIHHY
B BBIPOZK/IEHHOM JIEPEBe).

B mosnoMm peleHnyu moJHMMATBCS IO JAEpeBy OT KaxKJIOH MHTepecHOi /lame BepIIMHBL,
IpeKpalias HoAbéM B CjIydae, ecjJd Mbl IOIAJUd B yxKe [MOCeNIeHHYI0 BepiiuHy. OTBeToM
OyIeT SBIATbCA KOJIMYECTBO MOCEINEHHBIX BEPITHH. [[eHCTBUTENILHO, B IEpeBe CYMIECTBYET
€JIMHCTBEHHBbIN IIyTh OT KOPHS JI0 JII00OW U3 BepINUH U i KazKJI0il u3 unrepecubix Jlare
MOMEHTOB B OTBET OOJIZKEH 6BITB BKJIIOYEH BeChb IIYTh OT KOPHA, A0 BEPHINHLI COOTBETCTBY-
I0Ieit 5TOMy MOMeHTY. B ciydae, ecim npy mogbéMe Mbl MONAJaeM B YrKe TOCCIIeHHYI Bep-
IIUHY, TO MOJAHAMATHCS BBIIIE HE HYyZKHO, T.K. BCE BEPIIMHBI, JICZKAIIAE BBIIIC, Y7KE OMEYCHBI
IIPOXOIOM U3 JPYTOr0 HHTEPECHOTO MOMEHTA.

3ajada «Kopoab Houms
TeMmbl: apdeKkTrBHAS COPTUPOBKA, COPTUPOBKA, CJAUSHIEM, COP-



TUPOBKa IIOACHETOM, JIBa YKa3aTeCJid, IBYXIIPOXOAHbBIE aJITOPUTMbI

Saja4ua MOr/Ia OBITH pelreHa Ha MOJIHBIH Oa/LI OJHUM U3 JIBYX CIIOCODOB.

[lepBblit U3 HUX HIpeaCTaBASIET COOOH MOTHU(PUKAIINIO COPTUPOBKH CAUIHHEM, T/I€ BMECTO
JIBYX CJIMBAEMBIX MOCJIEI0BATEIbHOCTEI ncto ib3yercs n. CHavdaia BO3bMEM U3 KarxK0r0 KO-
POJIEBCTBA CAMOTO HH3KOTO Ye/0BeKa M OIEHHM CyMMY Da3HOCTell B pocre (OHa Ke DaBHA
pa3HHIe MEZKJIy CAMBbIM BBICOKHM U CAMBIM HH3KHM Y€JI0BEKOM B Habope). UTo6bl HOIyduTh
CJACYIONUN MOTEHIIHAIBHO TOAXOIAIIUNA HAOOD JIIo/Iel, HeoOXOIMMO B KOPOJIEBCTBE, OT KO-
TOPOTO IPEJCTABICH CAMBIii HU3KHUI WeJOBEK Cpelyd BceX N JIoJeil, B3ITh CJAeIyIONIero 1o
pocry desoBeka. JlokazaresbCTBO KOPPEKTHOCTH AJTOPUTMA AHAJOIMIHO JOKA3ATE/IbCTBY
aJITOPUTMA COPTUPOBKH CaugHMEM. J[/1s1 BOCCTAHOB/IEHUS] OTBETA HEOOXOIMMO Pean30BaTh
JIBYXTIPOXOIHBIN ajropuTM. Ha mepBoM mpoxoje 3anoMHUHAETCS MUHUMAJIbHAs Pa3HOCTh B
pocTe, a Ha BTOPOM IIPOXOjie IPU HEPBOM K€ BOBHUKHOBEHHH TAaKOW Ke pa3HOCTH B pOCTe
HEOOXOIMMO BBIBECTH POCT BCEX JIIOJIeH B TEKYIIeM HabOpe U IpeKpaTUTh padboty. CI0KHOCTD
rakoro ajiropurma pasia O(n X mlogm +n x m).

BTopoii criocob nmpeanoaaraeT, 9To Mbl JI00ABHM BCeX JIIOJEH B OJUH MACCUB M OTCOPTH-
pyeMm HX 10 POCTy (3amoMHHAasi HOMep KOPOJIeBCTBA JJIsi Kazkaoro u3 Jioseit). [locie sroro
MOZKHO BOCIOJIb30BaThCSA METO/I0OM JIBYX yKa3zaresei. Ham HeobxoauMo, 4To0bl MeXK Ly JIByMs
ykazareaaMmu L 1 R HaXo ua0Ch XOTs Obl II0 OJHOMY IPEJICTaBUTEI0 OT KazKJI0r0 KOPOJieB-
cTBa. YCTaHOBHM [ Ha HadaJlo MaccuBa, a [ OyaeM ABUIraTh 0 TeX IOP, HOKa MexXay L
u R He OyJeT mpejcTaBUTeNeH KaxKI0TO KOpoJaeBcTBa. UTOOBI OCYHIECTBISATH TaKyIO IIPO-
BEPKY OBICTPO MOZKHO BOCIOJIL30BATHCH, HAIIPUMED, MOJIUMUIIMPOBAHHON COPTUPOBKOI 101~
CYIETOM, TJI€ JITsl KaZK/I0I0 KOPOJEBCTBA OyIeT CINTATHCS KOJNIECTBO MPEICTABUTEIEH STOTO
KOPOJIEBCTBa MEXKJY ABYMA YKa3aTeJIdMU. HeO6XO,ZLI/IMO TOJAEPZKUBATH CICTUYUK KOJINYIECTBaA
HYJIEBBIX 3HAYEHMI Ha TAKOM MAacCHUBe COPTHPOBKHU mojcuyéToM. Ilocsie Toro, Kax mpaBblit
yKa3aTelb CABUHYT HA HYXKHYIO ITO3HUIHIO, MBI MOXKEM OIIEHHUTH PA3HUILY B POCTE MEXKILY
CaMbIM BBICOKUM U CaAMbIM HU3KHM Y€JIOBCKOM ME2KAY yKa3aTe/JldMU U O6HOBI/ITb MHUHUMAJIb-
HYIO pa3HocThb. [loce 3Toro HeOOXOMMO MEePeBUHYTH JIEBBIN YKA3aTEh HA OIHH JJTEMEHT
BIIPaBO (HepquI/ITaB MaCCHUB JJid COPTUPOBKHU ITOACYETOM U KOJUYECTBO HYJIEBbBIX 3JICMEHTOB
B HEM) M JBUIaTh IPaBbIii yKa3aTelb J0 TeX MOp, MOKA CYETUYUK HYJEBBIX JEMEHTOB He
cTaHeT paBHBIM HY.JI0. Takoil criocod rapanTupyer HaM, 9TO Ha HO3UIUU R OyJaeT HaXOIUT-
Cs1 € IMHCTBEHHBIN TpeICTaBUTEb KAKOTO-THO0 KOPOaeBCTBa. 3adUKCHPOBAHHOE 3HAUYeHHE IR
He 6y,ZLeT MEeHATbhCA A0 TeX IIOp, HOKa L HE JOCTUTHET TaKzKe €JMHCTBEHHOI'O IIpeaCTaBUTE-
JIsT CBOET'O KOPOJIEBCTBA. DTHU JIBA YJIOBEKA OMPEIELTISIOT PA3HUILY B POCTE, a MPEICTABUTE TN
BCEX JIPYTUX KOPOJIEBCTB rapaHTUPOBAHHO HAXOIATCA MeXKIy YKasareaamu. Boccranosienue
OTBeTa TaKzKe JeJaeTcs 3a JBa IPOX0/Ia, aHAJOIUYIHO IIPEIblAyIneMy BapHauTy. CI02KHOCTD
Takoro perrerus cocraasier O(n X m X lognm +n X m).

YacTtuaapie 627161 MOy YATH PEIIeHUs], HCIIOIb3YIOIe KBAIPATHIHY IO COPTUPOBKY MJIH
OJIHOIIPOXOJIHOE COXPaHeHue oTBera (Koria Teky il Habop JIIOAeH KOUMPOBAJICS B OTBET IPU
KaKJI0M OOHOBJIEHHH MUHUMAJBHON Pa3HOCTH).

3ajaqda «Ilemrgoks

TeMbl: 1epeBO OTPE3KOB, KOPHEBAA JTEKOMIIO3UITIS

HaCTHIHBIM DeIeHreM 3aa491 SBJISETCS MPOCTOe MOJCJIUPOBAHEE, CJIOXKHOCTH TAKOTO
pemenus pasua O(n X m).

B nosiHOM permrennn HeoOXOMMNMO peaan30BaTh jiBe 3(DhDEKTUBHbIE CTPYKTYPHI JTAHHBIX,
IO3BOJISIIOIHE OCYIECTBJISTH ONEPALAN HA OTPE3KE.

BymeMm XpaHUTh B CTPYKTYPHI I Y€THHIX W HEUTHHIX WHIEKCOB. Ha KaxKmoit u3 1ByX



CTPYKTYp TpeOyercs BLIIOJHATH JBa BHUJA OlEpalil: NHBEPTUPOBAHUE IJIEMEHTOB Ha OT-
pe3Ke W 3alpoc KOJUYeCTBA €JIUHUIL Ha OTpe3Ke. J[jisg 3TOro mpurojinbl MHOTHE CTPYKTYPHI:
KOpHeBas JIeKOMIIOo3uIus, bitset, 1epeBo OTPE3KOB U T.1., B 3aBUCUMOCTH OT PeaJTu3aliud OHI
HaOWPAIOT pa3Hoe KoJudecTBO 6asioB. [l onpeeneHus TOro, B KaKOit CTPYKType HeoOXO-
JIUMO MPOW3BOIUTH MOJMMUKANINIO, HEOOXOIMMO ONpPEeTUTh YeTHOCTH JIEBON TI'DAHUIIBI 3a-
IPOCa WHBEPTUPOBAHMS. 3AIIPOC CYMMBI HA OTPE3KE BBITOJHSIETCS HA KaXKJIOU U3 CTPYKTYP
(€ aKKypATHO MOJACYATAHHBIME HHIEKCAMHE), PE3YJIbTAThl 3alPOCOB CYMMHPYOTCSL.



