VCTHbIW cyeT

Aemop 3adavwu u paspabomyuk: Pabuyn Baadumup

Bynem HasbiBaTh GJI0KOM OJHO ciiaraemMoe (KOTOPOe MOXKET COCTOSITh M3 HECKOJBKUX MHOXKUTEJEH) B
JIAHHOM BbIpazkeHuu. 3a L Oyjem obo3HadaTh MaKCUMAJIbHYIO JymHy dnciaa, C' 6yaer pasao 10 (kosmde-
CTBO Pa3/IMIHbIX TUDP).

it pertienust IEPBO TMOA3AIAYUHN JIOCTATOYHO OBLIO AKKYpPATHO 1epedpaTh BCe Mapbl MO3UINIL, T1e
6yieT 3aMeneHa 1udpa, ¥ BEIYUCIUTH 3HAYEHUE IOy 9€HHOTO BBIPAYKEHUS 32 JIMHEHOe BpeMsi. AcuMnTo-
THKa Takoro permenns coctasiger O(L?C?n3), aro npu mocTaTOMHON aKKYPATHOCTH Pean3aIiun yK/ia-
JbIBAETCS B OI'DAHUYEHUS 110 BPEMEHU.

Pemtenne BTopoii moazagadu TpeboBasio IPeaocuynTarh npeduKcHbe U cy(dOUKCHbIE CyMMbI 3Ha-
JeHnuit 610Kk0B u npeduxcHbie u cypdKCHBIC TPOU3BEICHUsS BHYTpHU OmHOoro Ojoka. Torma, mpu u3MeHe-
Hun 1udp B YKUC/IaX U3 pa3HbIX OJOKOB WM W3MeHeHHH Iudp B OXHOM dUHCIe, JaHHAs WH(MOPMAaIs
[03BOJIsijIa BBIUUC/IUTEL 3HaueHue BbipazkeHus 3a O(1). B ciyuae usmenenusi nudp B JIBYX Pas3JIUIHBIX
YUCIAaX BHYTPHU OJHOTO OJIOKA, JIJIs BBIUYMUCIEHUS POU3BEJIEHUs YUCES MEXK/Ly HUMU IIPEJJIArajgoch Jimbo
POCTO IPEIIOCYUTATh UX, JIMOO UCIOJIB30BATH AJTOPUTM JEJEeHUs [0 MOJLY/IO (KOTOPBIH, OJHAKO, TPe-
BoBaJI JIOMOJHATETHLHOIO PACCMOTPeH sl HyJIeil ). ITorosoe pereHne ¢ IpeiocieToM UMeeT aCUMITOTHKY
O(n? 4+ n2L2C?).

Jlst perierunst Bcex CJIEIYIONIUX MTO3a0a9 BBIICUM TPU IMPUHITUITHAIBHO PA3IUIHBIX CJIyJasi:

1. omna wim jBe 1U@PHl U3MEHEHBI B OJIHOM JHCJIE;

2. nBe nudpbl U3MEHEHBI B YUCIAX U3 PA3HBIX OJIOKOB;

3. nBe MUdPHl U3MEHEHBI B PA3JIMIHBIX YHCIaX U3 OJHOTO OJIOKA.

Paszbop mepporo cityuast MOXKHO peajin30BaTh TAKUM CIIOCOOOM: IepebepeM UHCJIO U BBIYUC/INM, KAKUM
OHO JIOJI?KHO OBITH, ITOOBI IOJIyYIM/IOCH PaBeHCTBO. [Ij1s 9TOoro Bce 6/i0KM 6€3 3TOTO JHucja IepeHeceM B
JPYIyIO 9acTh PABEHCTBA, & IIOTOM IIOJEINM Ha OCTABIINECS B 3TOM OJioKe. Ecim cpeiy ocTaBIINXCsT €CTh
0, TO pe3ysbTaT 3aBUCUT OT BbIparkeHWsi cupasa (Jmubo PaBEHCTBO yrKe eCTb, JIMOO OHO HEBO3MOXKHO).
Muage cpaBHUM HCXOIHOE YHMCJIO U IIPOBEPHUM, IPABIA JIM 9TO OHO W PE3YJILTAT OTJIMIAIOTCA He Oojiee deM
B JIBYX IIO3MIMsIX. DT0 perenne 6yer paborars 3a O(nlog MOD) ¢ Beramcsiennem o6paTHOrO 10 MOJIYJIIO.
B rpynmax 4 — 6 sror ciydaii paccMaTpuBaThcs He OyIerT.

B Tperbeii noazamade BBuy MaJjIbIX OrpAHUYCHUI HA 3HAYCHUS YUCESI, OBLIO BO3MOXKHO JIJIS KaXK-
JI0ro 6JI0Ka sIBHO XpaHuTh KosmdecTBo nudp or 0 10 9. Bosee toro, Bosmoxuo 3a O(nC') npejmnocuanTars
BCEBO3MOXKHBIE CTereHu dnces ot 1 10 9.

st coiyaaeB 1 u 3 MOXKHO B KaxkKJI0M OJI0Ke riepebpaTth napy 1mudp — crapyio u HoByo. [lonb3ysch
[PEJIIOCTUTAHHBIMI 3HAYEHUSAMHE J1J1s (DUKCHPOBAHHOTO M3MeHeHust, nposeputhb orer 3a O(C'), uTo mact
uroroyio acumnToTuky O(nC?), XOTs 9TO MOJKHO C/IeIaTh M HECKOJIBLKO ObICTpee.

Cuay4ail 2 Tak»Ke He BBI3bIBAET TPY/AHOCTEH — JIJIsi KaXK10r0 OJI0Ka Oy/eM TOMHUTH BO3MOXKHBIE U3Me-
HEHUs 3HAUYEHUs [IPU 3aMeHe OJ[HOI 1udphl Ha Apyryo. st ogHOoro 6ji0Ka Takux unces Oyaer He Gosiee
C?. TIpoiizem 1o GIOKaM CJIeBa HAIIPABO, B KasKIOM OJIOKe HepebepeM M3MeHeHHe U IIPOBEPHM, eCJIH JIn
Hy?KHO€ BTOPO€ M3MEHEHHUe CPeJid 3allOMHEHHBbIX. D10 Oyier paborars 3a O(nC).

B uyerBepTOii OA3aaUe HEBO3MOXKEH caydait 3. Pazbepem coyuait 2. Jlnsg xaxkporo yucia mepebe-
PEM BCe BO3MOKHbBIE 3aMEHBI OJTHON I PhI Ha JAPYTYIO, I KAXK A0 TAKOM 3aMEHbBI BBITUCIUM, HACKOJIBKO
U3MEHUTCS 3HAYEHUE STOT0 YUCja. ByjeM uiaru mo cymMe cjieBa HAIIPaBo U lepebupaTh U3MEHEHNE B JIaH-
HOM 4mcJe. Torjia Mbl 3HaeM, KaKoe M3MEHEHHEe JIOJ2KHO BHECTH BTOPOe 4Hucjo. Byrnem mojiepKuBaTh
MHO2KECTBO BO3MOXKHBIX U3MEHEHUII 3HAYEHUI U UCKATH B HEM HYKHOE 9ncJio U m3MeHeHne. CJI0KHOCTD
takoro perrenust O(nLC').

Ilsaras moazamava rapaHTUpyeT OTCYTCTBHe cjydast 2. OmmuimeM 37ech CIiocob perreHus, KOTOPbIi
Oyzer Tak:Ke IPUMEHATLC B Imoa3aaadax 6 u 7.

[Tpenmooxkum, 9T0 OBLIN U3MEHEHBI YUCIa T U Y Ha d1 u do coorBeTcTBeHHO. [lycTh P — niponsBeseHue
6i0ka, a R — tpebyemoe 3nadenne. Torma neobxomumo, arobst (x + dy)(y + dz)% 6b110 pasho R. Coyvait
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HYJIEBBIX T WX Y TpebyeT OTIeTHLHOT0 PACCMOTPEHMUsI, HO OH He OYeHDb CJIOXKEH — JIeJIeHNe 371eCh Ha, CAMOM
Jlesie TpesiCTaBisieT coOOM MCKITIOUeHNe MHOXKUTE ST U3 MPOU3BEIEHNS, HYKHO aKKypPaTHO PaCcCMOTPETDH
cJIyvdamn OJHOTO, IBYX U Oojiee HyJseit B OJIOKe.

Hanee 6ymem mpejinosaraTh, 9To B 6710Kke HeT HyJeil. Torma Bolpaskenrne MOYKHO TPeobpasoBaTh K BUJLY
(1+2+2+48)-&

HO 31€Chb T 1 Yy BMECTE C UX USMEHCHUAMU HUKAK HE€ CBA3aHHBI, IO3TOMY MO2KHO Hepe6paTb yu d2 n
MPOBEPUTH, BCTPEUAJN JIM MBI paHbIe HEOOXOIUMBIE & 1 d1.

Hannoe perenne 6ymner paborars 3a O(nLC').

Pemtennst aByx mocjaeaHuX MOATPYII MPEACTABISIOT c000# o0beanHeHne MPONLIbX pertenuii. s
[IOJIy9eHUsI TIOJIHOTO Oajijia TpebyeTcs aKKypaTHas peasn3alidsl — IPEIIOCIUTAaTh KaK MOXKHO 0OJIbIle
JeJICHUH IO MOJLYJIIO, YTOOBI HE BBLIYUC/IATH MX HECKOJBKO Pa3, MCIOJIH30BaTh unordered_map mym OoJjee
OBICTPBIE ACCONMATUBHBIE KOHTEHHEPHI U ONTUMU3UPOBATDH IIPOrPAMMY 110 00bEMY UCIOJIB3YEMOil TaMsaTh
U KOJIMYECTBY PeaJIOKAIUAA.
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