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Aemop sadavu: JJanuus Opewnuros, pazpabomyuk: Koncmanmun Bay

JlJtst pertieHus IEPBOI MOA3a/1a9N HYKHO OBLIO CIeaTh HECKOIbKO mepebopos. Ilepebepem remermyue-
CKHe KOJIbI IEPBOTO M BTOPOTO ABATAPOB JIjIs PEKOMOWHAIINN, CPABHUM MOJTYYEHHBIN KOJT CO BCEMHU KOJTaAMH
B [IePBOM II0KOJIeHHU. Bee cyiecTByer n KoJ0B, cpaBHeHue JByX KojoB npoucxonut 3a O(n). Takum o6-
PasoM, CJIOKHOCTH Takoro pemenns — O(n?).

Bo BTOpoit 0/1387a4€ B CTPOKe OBLIO HEe OOJIBITIE IBYX CUMBOJIOB ‘b’ a BCe OCTaIbHbIE CUMBOJIBI OBLIN
paBubI ‘a’. PaccmorpuMm ciyvan:

e B crpoke Tobko cumBogbl ‘a’. Torma orser Bompoc 3amadun — 0.

e B crpoxke Tosibko onua cumBos ‘b’. Torma, BHE 3aBUCHMOCTH OT PACIOJIOXKEHUs] CUMBOJIa ‘b’ myTem
PEKOMOMHAIINE MOYKHO ITOJIyIUTH KOIbI, B KOTOPBIX COMEPXKUTCSI OT HYyJsI 0 JBYX CHUMBOJIOB ‘b’.
HobiMu u3 Hux OymyT TOIBKO T€, KOTOPbLIE COJAEPXKAT HOJIb WJIU JBa CUMBOJIA ‘b’.

[TonyuuTs Kom 6e3 cuMBoJIa ‘b’ MOXKHO pekKoMOMHAIIMEH KO/a, y KOTOPOro CHMBOJ ‘b’ Ha YeTHOM
TNIO3UITAH, U KOJIa ¢ CUMBOJIOM ‘b’ Ha HeveTHo# nosuruu. Kosios 06oux BUJIOB 5, TIOSTOMY CYTIECTBYeT
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I PA3/IMIHBIX Hap MHJIEKCOB.

Ha camowm jseste, ory9IuTh KO C ABYMSI CUMBOJIAMEI ‘b’ MOXKHO MTOJTyIUTh U3 TEX YK€ Hap WHJICKCOB,
€CJIM 3JIEMEHTHI [ap MOMEHATH MecTaMu. 1O eCTh CYIIECTBYET CTOJIBKO Ke (%2) HOJIXOJISIIIUX TIAD
MHIEKCOB.
Takum 06pa3oM, OTBET B 9TOM CJIy4dae PaBeH %2

e B crpoke jBa cumBosia ‘b’. Jlis permenust 3Toro ciydast HaJO CeJaTh KIIOUeBOe HADIIOICHHE: KOAU-
YeCBo cnocob06 NOAYHUMb KaHCObT YuKAUMeCKul c08U2 § ¢ NOMOULLIO PEKOMOUHAUUL 00UHAKOBO.
HeiicrBuresibHO, ecsin pekoMbunalyst ¢ 1 j naer k, ro pekombunanus (i +t) mod n u (j +t) mod n

nacr (k 4+ t) mod n.

— IlycTb mBa cuMBoJia ‘b’ CTOSIT B § Ha MO3UIUSX pa3HOW YeTHOCTU. B TakoMm ciydae, Kakue Obl
JIBa KOJTa, JIjIsI PEKOMOMHAITMN MBI HM BBIOpAJIN, U3 KaKI0ro OymaeT BbIOpaHa POBHO O1HA OyKBa
‘D’, ¥ B UTOTOBOM KOJIe TOXKe OyIyT pOBHO JBe OYKBBHI ‘b .

SaMeTnM, 9TO UeTHbIe W HEYETHBIE MO3WUIUU JII0O0TO IMUKINIECKOTO CIABUTA CAMU ABJISTIOTCS
IUK/IMY9ECKUM CIBUIOM CTPOKHM «aa. . .aby (mmmmbl 5 ). Torga cKoabko ecThb crocobos mosty auTh
CTPOKY § C TOMOIIBI0 pekoMbuHaIuu? HeobxoauMo BEIOpaTh ABa CABUIA, ¥ KOTOPBIX ‘b’ cronT
Ha, CTPOr'O OIPEIEJIEHHBIX MO3UIMAX CPeIU YeTHBIX U HEYETHBIX COOTBETCTBEHHO. U Tex, n Tex,

POBHO TIO 2, MIO9TOMY BCEr0 €CTh POBHO 4 Crocoba MOJIyIUTh CTPOKY S.

Bcero ectsb n?

map ocobeil, U3 HUX HAJO BHIUECTDH 1O 4 HA KAXKIbIH Pa3JIUIHBIN TNKINIECKUHA
casur s. Beero pasimaHBIX TUKJIXYECKUX CABUTOB s 100 1, mbo 3, ecu ‘b’ CTOAT Ha paccTo-

SIHUU # 4 WM = 5 COOTBETCTBEHHO.

— Tlocmenauit ciay4vait — Korma JaBa CHMBOJIA ‘b’ CTOST Ha MO3UIUSX OXHON UeTHOCTH. Torma
y KaXKJI0TO IHUK/JINIECKOTO CJIBUTA TO3UIMH OJHON YEeTHOCTU COMEpP:KAT TOJBKO OyKBBI ‘a’, a
JApyroit — aBe OyKBBI ‘b’ Ha OJHOM M TOM K€ PaCCTOAHUH JAPYT OT JIPYra.

Pesynbrarom pekombunanuu, Takum ob6pa3omM, Oy/1eT jmubo cTpoka TOJIbKO u3 Oyks ‘a’ (HoBast),
JubO CTPOKa ¢ JByMsi OyKBaMu ‘b’ Ha TOM Ke PacCTOsIHUU, 4TO U B $ (crapasi), Jub0 CTPOKa ¢
YeThIpbMsi OyKBamu ‘b’ (HOBast).

YT006b! TOIYIUTh CTPOKY U3 BCEX ‘a’, KaXKIYI0 U3 0cobeil i peKOM6I/IHaILI;II/I MO>KHO BBIOpaTh
n n

5 crnocobaMu. IToObI MOy IUTh CTPOKY € YeThipbMs# ‘b’, Toxke. OTBET — 5.

st perieHus TpeTheil MOA3aladn HYKHO OBLJI0O HEMHOI'O OINTHMU3UPOBATH PEIIeHne MEepPBOil Mmo3a-
nmaqan. [asaiiTe mpeaBapuTeabHo coxpaHnM unordered_set reHEeTHYECKHE KOJIBI B MEPBOM MTOKOJIEHUH, U
9TOOBI TPOBEPUTD, BCTPEYAJICS JIU TOJIy YeHHbBIH KOJ| CPE/Id KOJIOB B IIEPBOM ITOKOJIEHUH, OYJIEM HCIIOJIb30-

BaTh He JIMHEHLI MONCK, a 3ampochl K unordered_set. Bpemsa pa6orsr Takoro pemenns 6ymer O(n?).
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Jlist pertiennst TpemocIeHel MoI3aIadn 3aMETHM, ITO ITOOBI TOJIYIUTh KAKYIO-TO CTPOKY (, STBJISTIO-
IIYIOCS TUKJIMYECKUM CJIBUTOM S, B XOJI€ PEKOMOUHAIINN, HAJIO B3ATH J[Ba IUKJINIECKUX CIBUTA, ¥ IEPBOTO
U3 KOTOPBIX CUMBOJIbI Ha HEYETHBIX ITO3UIUAX COBIaJalOT C CUMMBOJIAMH Ha HEYETHBLIX MO3UNUAX ¢, a Y
BTOPOI'0 — AHAJIOTMYHO C YETHBIMU MMO3UIIUASIMHU.

HOCLH/ITaeM IIOJIMHOMUIaJIbHBIE XN OTJACJbHO Ha Y€THBIX ITOSUIUAX CTPOKHN S, OTACJIbHO Ha HEIYCTHBIX.
CobepeM xemm BcexX TMUKJINIECKUX CJIBUTOB § W TOJOXKUM uX B unordered_set. Temepn, mepebupas i
n J JJISA peKOM6I/IHaL[I/II/I, 6y,ZLeM BBITUCJIATH COOTBETCTBYIOIINME YaCTUYIHbBIC XeIIN UX LIeTHbIX/HeLIeTHbIX
MO3UTUI ¥ TTPOBEPSATD, JIEXKUT M UX CYMMa B MTOCUYNTAHHOM MHOXKECTBe. Takoe permrenme paboraer 3a
O(n?).

[Tonmoe pemntenne TpebyerT 0OPATHOIO IMOIXO0JIA. 3AMETHM, YTO KOJMIECTBO AP 0CO0Ei, JAIONUX HO-
BRIl KOJI, paBHO N — ¢, rje t — KOJMYeCTBO map ocobeil, JAIOMIX KOJ U3 IIepBOro mokosenus. To ecThb
MOKHO HAWTH KOJTMIECTBO TIap, JAIOIINX YK CYIECTBYIONNI KO/, 8 3aTéM BBLIYECTh 9TO UNUCIIO U3 OBIIEro
KOJITIECTBA Tap.

st KayKI0ro YHUKAJIBHOTO MUKINIECKOTO CIBUTA CTPOKU S HAIEM KOJUIECTBO CIIOCOOOB €ro TOJTY-
YUTH B XOjie pekoMbunanmu. JIjist 3Toro, obpaTHO MPEIbIAYIIEMY PEIIeHNIo, 3aBejIeM MHOYXKECTBO cnt, B
KOTOPOM IJIgd KazKJI0I'0 Xellla IMUKJ/JINYIEeCKOro CIBHUIa IIeTHbIX/HeLIeTHbIX HO3I/ILLI/H71 S 6yﬂeM XPaHUTb KOJIN-
YeCTBO pa3, KOTOPOe OH BCTpedaeTcsi. KoImaecTBO Crocob0B MOy IUTh ¢, HEKOTOPBIH IUKINIECKUAN CIBUT
S, B TAKOM CJlydae PaBHO cnt.count(geven) - cnt.count(godq)-

ABTOpaM Tak»Ke WU3BECTHO AJBTEPHATHUBHOE IMOJHOE peIeHne 3aJadu, WCIONb3YIolee MpeduKc-
dyukimo. s Hero odbpaTumMcs K KJIIOUYEBOH niee, YKa3aHHON B PEIeHUN 0oA3a1a4qu 2.

1. KommuecTBo YHUKaJIbHBIX TUKJ/JINYICCKUX CABUIOB § PaBHO €€ IIEPpUOIY P.

2. KosuuecrsBo criocobos IIOJIYIUTDb CTPOKY S B XO/€ peKOM6I/IHaHI/H/I PaBHO IIPOU3BEJAECHNIO KOJIMIECTBA
C110cob0B BbI6paTb LLI/IK.HI/I‘IGCKI/II;'I CABUI' C TeMU 2KE YeTHLIMU ITO3UIHUAMU N KOJIMYeCTBa CI110co00B
BI)I6paTb HI/IKJH/I‘IGCKI/II‘/JI CIABUI' C TEMHU 2K€ HECYCTHBIMU ITOSUIMAMMU:

® KOJIMYECTBO CIIOCODOB IIepeBeCTN YE€THbIC CUMBOJIBI S B Y€THBIC CIABHUI'OM PaBHO 1Moy —
Po — HepuoJ CTpOKMH Sp U3 YETHBIX CUMBOJIOB S|

n
2pg T

® KOJIMYECTBO CIOCOOOB IIEPEBECTH HEYETHLIE CHMBOJILI S B HEYETHLIC, AHAJOIMYHO, PaBHO
mi = 2%1, rie p1 — HEePHOJ] CTPOKU S U3 HEUYETHBLIX CUMBOJIOB S;
® KOJIMYECTBO CIIOCODOB IIEPEBECTH YETHLIE B HeUETHBIE W HA0DOPOT, papHO 0, ecim So U S1 He

ABJIAIOTCA TUKJIIMYIECCKUMUA CABUT'aMU JAPYI ApyTa, U 1191 = oo = 111 AHaAYeE.

Haiitu nepuos, cTpoku MOXKHO ¢ moMoribio npeduke-gyuknuu (p = n — pf[n], eciiu oH siBisieTCst 1eu-
TeJIeM N, WHaYe P = n). AHAJIOTUIHO, ¢ TIOMONIBIO anropurma Kuyra-Moppuca-IIparra MOXKHO IPOBEPUTD,
ABJISIETCSI JIN CTPOKA S IUKJMIECKIM CABUTOM Sg. B KOHIIE OCTAHETCS MPOCTO MOCYUTATHL OTBET KaK

n* — (moo + mo1) - (M1g + mar) - p.
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