CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apaua A. CTpoku

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO
MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CEeKyHABI
OrpaHuyeHue IO NAMATH: 256 mebubaunT

Bacg nocemlaeT 3aHATHAA 110 IPOrpaMMHUPOBaHMI0. K co’KaaeHUIO, HEAABHO OH 3a00neA
U He CMOT IIPUMNTHU Ha AeKuio. OH CMOT Y3HATh AUIIb, UTO Ha AEKIIMHU IPOXOAUAM IOKCK
IIOACTPOKHM B CTPOKe. Bacsg OOUTCS, UTO Ha CAEAYIOIIEN TPEHUPOBKE eMy IIPUAETCI UCKATh
IIOACTPOKY B CTPOKeE, @ OH AO CHUX IIOp He 3HaeT, KaK 3TO Aeraercd. [Tomorure emy!

dopmaT BXOAHBIX AQHHBIX

B 1mepBBIX ABYX CTpOYKax AaHbl ABe crtpoku 7 um S (1 < |[T] < 1000000,
1 < |S| < 1000000). CTPOKH COCTOST TOABKO M3 MAA€HBKUX OYKB «a»—«z» aHTAMHCKO-
ro argaBUTA.

(I)OpMaT BBIXOAHBIX AAHHBIX

BeiBepuTe udepe3 TpoOeA BCe HadaAa BXOXKAEHUM CTPOKM S B CTPOKY
7T B TOpsiAKe BO3pacTaHusi. BXoKAeHMe HauyMHAETCS B IO3UIUH  k, €CAH
Te = S1,Tkr1 = Sy, Tigis-1 = Sis)- EcAnm BXOXXAGHMH HeT, BBIBEAUTE €AUHCTBEHHOE
CAOBO «none» BMECTO CIIMCKA BXOXKACHUM.

IIpumepsl
cmaHOapmHE BBOO CmaHOapmHEI BHBOO

ababcbc 3
abc

qwerty none
asdfgh
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apaua B. CpaBHeHue CTPOK

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO
MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CEeKyHABI
OrpaHuyeHue IO NAMATH: 256 mebubaunT

Luxkauueckoe pacwupenue S* cTpoku S —3TO CTpokKa S, IpuUllKMcaHHasg caMa K cebe
OEeCKOHEUHOEe KOAWYECTBO pa3; K IPUMepY, IIMKAWYECKMM PAcCIIUpPEeHUEM CTPOKH «bab»
ABASIETCS CTpOKa «babbabbab. . .».

AaHbl AAUHBI ABYX CTPOK S U T —uucAa m U n. PaccMOTpuM ITUKAWYECKHUe pacliupe-
HUus S* 1 T* 9aTux cTpok. Kak mpoBepuTh, paBHbI A OHM?

HauBHBIM aATOpUTM OYAET IIPOBEPATH CTPOKM HA PABEHCTBO, IIPOCTO CPABHUBAA Si C
t1, S2 C 19 ¥ Tak panee. B utore aAroOpuT™M AMOO HAMAET Iapy HECOBIIAAAIOIINX CUMBOAOB,
AM0O, €eCAM CTPOKM pPaBHBI, OYAET IIPOBOAUTH CPABHEHUSI OECKOHEYHO AOATO.

OAHAaKO TMOHSITHO, YTO, €CAM CTPOKM HE PaBHBI, TO IOCAEAHSSA MO3UIUS p, HA KOTOPOM
MBI MOJKEM BCTPETHUTb pa3audme (s, # t,), KOHeuHa. MBI XOTUM y3HaTh, YeMy DABHO D,
YTOOBI YAYUIIIUTH QATOPUTM CPaABHEHUS TaK: HOBBIM aATOPUTM OyAe€T CPaBHUBATh CHMBOA
81 C t1, S2 C ty U TaK Aanee, IOKA AMOO He HAMAET HeCOBNaAAEHUe s, # t, Ha MO3UIUU ¢ < P,
An0O, CPaBHUB IIEPBBIE D IIap U OOHAPY’KUB COOTBETCTBUE CHMBOAOB B Ka>XAOM Ilape, He
AOKa>keT TeM caMbIM PaBeHCTBO CTPOK S* u T*.

AASL AQHHBIX AAMH CTPOK m W N IPUBEAUTE TIpUMep CTPOK & U T COOTBETCTBYIO-
1Ie AAMHBI, IIMKAWYECKNE paclIMpeHMNs KOTOPBIX Pa3sAWYHbI, HO IIepBOe HEeCOBIIapAeHUe
BCTpeYaeTCcs KaK MOXKHO ITO3JKe.

dopMaT BXOAHBIX AAHHBIX

B mepBOii CTpOKe BBOAA 3aAaHBI ABa 4YHCAA 4Yepe3 IIPOOeA — 3TO YHCAA M U N
(I <m,n < 100).
@dopmaT BBIXOAHBIX AAHHBIX

BriBepuTe B IIEepBOM CTPOKE CTPOKY S M3 m CHMBOAOB, @ BO BTOPOUW — CTPOKY T U3 n
CUMBOAOB. CTPOKU MOT'YT COAEpP’KaThb TOABKO MaAeHbKUe OyKBBbI @QHTAMUCKOI'O aA(aBuTa
] I 1 !
(‘a'='z").

IIpumep

cmaHOapmHE BBOO CmaHOapmHEI BHBOO

aaab

ITosicHeHUe K npuMepy

AAst m = 2 U n = 4 3HaUEHHWe p PAaBHO YETHIPEM, M OHO AOCTUTaeTCs Ha CTPOKax «aa» u
«aaab», IIUKANYECKHEe PACIIUpPeHUs KOTOPBIX — CTPOKU «aaaa...» U «aaab...» —pas-
AWYAIOTCS B YETBEPTOM CHUMBOAE.
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apauya C. AByXKpaTHasl IOACTPOKa

Nma BxopHOTO (harina:
Nmga BeixopHOTO (harira:
OrpaHvyeHue 1Mo BpeMeHU:
OrpaHuyeHue IO NAMATH:

IIOACTPOKHM HET.

cmaHOapmHEl BBOO
cmaHOAapPMHEIU BEIBOO

2 CEeKyHABI
256 meOuOanT

AaHa cTpoka S AAUHBI n M yucAo k. HatipuTe B cTpoke S TaKylOo HMOACTPOKY AAWHBI
k, KoTOopasi BCTpeuaeTcsl B HeM MO KpauHel Mepe ABa pa3a, UAM BBISICHUTE, UTO TaKOU

dopMaT BXOAHBIX AAHHBIX

B mepBoil cTpoKe 3apaHa cTpoka S; eé aamHa n— oT 1 po 100000 cMMBOAOB, BKAIOUU-
TeAbHO. Bo BTOpO#M cTpoke 3apaHo 1eroe uucAo k (1 < k < n). CTpoKa COCTOUT TOABKO U3

MaA€HBKUX OyKB @HTAMUCKOI'O aA(aBUTA.

@dopMaT BBIXOAHBIX AAHHBIX

EcAM IIOACTPOKM AAMHEL k, BCTpedYarollelcs XOTs Obl ABa pas3a, He CYyILeCTBYeT, BhIBe-
AUTe CAOBO «NONE». B IpOTHUBHOM CAydae BBIBEAUTE AIOOYIO M3 TAKUX ITOACTPOK.

ITpnMmepsl

cmaHOapmHE BBOO

CmaHOapMHE BEIBOO

ast
1

NONE

blinkingblueblogger
2

in

aaaaaab
5

daaaaa
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apaua D. IIhroxoe xenimpoBaHue

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO
MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CEeKyHABI
OrpaHuyeHue IO NAMATH: 256 mebubaunT

Manrenpkuii MarbuuK [leTs permaeT 3apady Ipo cTpoku. He OyapeM oCTaHaBAMBATBHCA
IOAPOOHO Ha €€ YCAOBUH. AN HAC BaXKHO TOABKO TO, UTO 3aA@49a CBOAMTCS K CAEAYIOIIEN:
AAHO HECKOABKO CTPOK, COCTOSIIIUX HUCKAIOUUTEABHO U3 MaA€HbBKUX OyKB @HTAUNCKOTO
ardaBUTa, U HY>KHO OpaTh Iapbl CTPOK M IIPOBEPSTH, PABHBI AW OHM.

[TeTa nmpmayMan, KakK AeAaTh 3TO OBICTPO: CHayaAda OH IIOCYUTAA XeW-(QyHKUUMO OT
Ka’kKAOU CTPOKH, a 3aTeM, KOTAA HY’KHO CPAaBHUTH ABE CTPOKH, IPOCTO CPABHUBAET 3Ha-
YeHUs Xell-PyHKIUU OT 3TUX CTPOK. KoHeuHO, ecAM 3HaueHUS Xell-PyHKIUNW PAa3AUYHBI,
CTPOKU TOXKE€ Pa3AMUHBI. A BOT €CAU 3HAUEHUS OAUHAKOBBI, 3TO eIlé He TapaHTUpyeT
paBeHCTBA CaMUX CTPOK.

Msr xoTuM B3aomamb [leTHHO pelleHHe, TO €CTh IIPUAYMATh TAaKUE ABE PA3AUYHBIE
CTPOKY, YTO 3HQUEHUS Xell-(pYHKIIUM OT HUX OAWMHAKOBBI. UTOOBI CAEAATH 3TO, Pa3depeM-
cs, 4TO 3a (pyHKUuMio [leTa uCnoAb3yeT AAS XENIMPOBAHUA.

[Tpu OAm>KauIilleM pacCMOTPEHUN OKA3aAOCh, 4TO [leTsa peaan30BaA NOAUHOMUAABHBLU
xeuwl OT CTPOKU. [TOAMHOMMAABHBIN Xelll 3aAa€TCSI MHOKUTEAEM p U MOAYAEM ¢. AAd 1Iy-
CTOM CTPOKY ¢ 3HaueHUMe xeml-pyHKOUU h(c) = 0, a AAS ATOOOH CTPOKK S U AIOOOTO CHM-
BOAQ ¢ Xell-(PyHKIHS PEKYPPEHTHO omnpepeasieTcs Kak h(S+c) = (h(S)-p+ code(c)) mod q.
3aech code(c) —ato ASCII-kop cuMBOoAa c¢. Kak M3BECTHO, KOABI MAAE€HBKUX OYKB aH-
rAUMcKoro andaBuTa HAYT MOApPsA: code('a’) = 97, code('b’) = 98, ..., code('z") = 122.
Mo>XHO BBIIWCATH U HEPEKYPPEHTHYI0 (OPMYAY: €CAM CTpokKa S = 51S2...8,, TO
h(S) = (code(sy) - p"~* + code(sz) - p" 2 + ... + code(s,) - p°) mod gq.

OTO AOCTATOYHO PACIHPOCTPAHEHHBINM METOA XEIIMPOBaHUSA, OAHAKO [leTa He mopayMan
O TOM, YTO €ro pelleHhe MOT'YT B3AOMAaTh, U AOIIYCTHUA ABe CYyILIeCTBEHHbIE OUIMOKU IIPU
BLIGOPE p U ¢. BOo-TIepBLIX, MOAYAB ¢ CAMIIIKOM MaA, OH paBeH Bcero Auib 252 (ITeTs mpocTo
CYUTAEeT 3HaueHHe Xell-(PyHKIUU B 32-OMTHOM I1eAOM Oe33HAaKOBOM THUIlE AAHHBIX U He
oOpailllaeT BHUMAaHUSI Ha IepenoAHeHre). Bo-BTOPBIX, IPU 3TOM MHOXXUTEADb p YETHBIM.

3Has MHOXUTEABb p, B3aOMauTe pemleHue [lertn.

dopMaT BXOAHBIX AAHHBIX

[TepBasi CTPOKA BBOAA COAEPIKHT IIEAOE YHCAO P — MHOKUTEAb TIOAMHOMMAABHOTO Xe-
mupoBanus (0 < p < 2%2). FapaHTHPyeTCs, 4TO p YETHO.

@dopMaT BBIXOAHBIX AAHHBIX

B mepBBIX ABYX CTPOKaxX BBIBEAUTE ABE pas3AuuHble CTPoKU S U T, AAS KOTOPBIX
h(S) = h(T). CTPOKH AOAKHBI COCTOSITH UCKAIOUUTEABHO M3 MAaA€HBKUX OYKB @HTAUMCKOTO
andasura (ASCII-kopb! 97-122) 1 uMmeTh aAAuHY OT 1 A0 100000 cuMBOAOB. 3amMeTUM, 4TO
AAVHBI CTPOK He 00g93aTeAbHO AOAJKHBI COBIIaAaTh. ECAU BO3MOXXKHBIX OTBETOB HECKOABKO,
pa3peniaeTcss BBIBECTU AIOOOM M3 HUX.
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

IIpuMmepsl
CmaHOapmMHE BBOO CMmaHOapMHE BEIBOO
4 ae
ba
1000 vabavydw
budghmng

ITosicHeHus K npuMepam

B nepsom npumepe h(S) = (97 - 4+ 101) mod 2% = 489 u

Bo BTOpOM mpumepe

h(T) = (98 - 4 + 97) mod 2* = 489.

h(S) = 118097098 097 118 121 100 119 mod 2*? = 834470743 u
h(T) = 98117100113 104 109 110 103 mod 2** = 834 470 743.
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apaua E. B3aaoM xenimpoBaHus

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO

MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CeKyHABI (3 CeKyHABI Ard Java)
OrpaHuyeHue IO NAMATH: 256 mebubaunT

Bamm pemenus He pabOTAlOT HA KPAUHUX CAydadX?
BcTpoenHasa ObIcTpas COPTUPOBKA HEOKMAAHHO CTaAa paboTaTh 3a
KBaApaTUYHOE BpeMsi?

B reomerpuueckux 3apadax He XBaTaeT TOYHOCTU BBIUMCAEHUM?
Pemenne mpoxopuT AOKAaABHOE CTPECC-TECTUPOBAHME, HO He paboTaeT Ha
TecTax >KIOpHU?

ViMeHHO B BallleM CAy4Yae OIIMOKA OKa3aAach He B pellleHuH, a B
OUOAMOTEYHOU PYHKIIUN?

XoTure Y3HATh, KTO 3a BCEM 3TUM CTOUT?

CeropHsl y Bac €CTb YHUKAABHASA BO3MOKHOCTDH BCTYIIUTh B TAUHYIO
OpraHu3aluIo:

Opaen KoBapubix boOpoB! UAaeHBI 5TOM OpraHu3allum A€AAIOT B CPEAHEM Ha
146% OoOABIlIe YCIIEITHBIX B3AOMOB, YeM HEIIOCBAIIEHHBIE, @ B 3aAaUM UX
ABTOPCTBA TECThl IPUXOAUTCI AOOABAATH B HECKOABKO pa3 pexke. HTOObI

II0AATH 3aBKY Ha BCTYIAEHUE, HEOOXOAUMO IIPOUTHU BCTYIIUTEABHOE
HUCIIBITAHUE: PElIUThb IPEANOKEHHYIO HUJKE 3aAavy.

ToponuTeck! KoanuecTBO MeCT OrpaHUY€eHoO!

B sTou 3apade TpebOyeTca HAUTU KOAAU3UIO IIPU ITIOAMHOMHWAABHOM XeIIMPOBAHUU
CTPOK, COCTOSIIIUX M3 MAaA€HbKUX OYKB aHI'AUMCKOro aA(aBUTA.

ITorunomuaAbHBII Xew CTPOKM MMeeT ABa IlapaMeTpa: MHOKUTEAb p U MOAYAb ¢. AAS
IIyCTOM CTPOKYU ¢ 3HaUYeHue xell-pyHKIuu h(e) = 0, a AAS AFOOOH CTPOKU S U AFOGOT'O CHM-
BOAQ ¢ XelI-(PyHKIMS PEKYPPEHTHO onpepeasieTcs Kak h(S+c) = (h(S)-p+code(c)) mod q.
3aeck code(c) —ato ASCII-kop cuMmBoAa c. Kak M3BECTHO, KOABI MAaA€HbKUX OYKB aH-
TAMHCKOTO andaBuTa HMAYT HOAPSA: code(‘a’) = 97, code('b’) = 98, ..., code('z") = 122.
MO>KHO BBIIMCATh M HEPEKyPPEHTHYIO (OPMYAY: €CAM CTPOKa S = 8§152...8,, TO
h(S) = (code(s;y) - p"~' + code(sq) - p" 2 + ... + code(s,) - p°) mod gq.

[To 3apaHHBIM YHCAAM p M ¢ HaUAUTE ABE Pa3AWuYHBIE HEeIyCThle CTPOKU A u B Takue,
uto h(A) = h(B).

dopMaT BXOAHBIX AAHHBIX

[TepBasi CTPOKA BBOAA COACPIKUT ABA ILIEALIX UKMCAA P U ¢, PA3ACAEHHBIX IIPOOEAOM —
napaMeTpbl QpyHKIUU xeumpoanus (0 < p < ¢ < 2-10'%).

dopMaT BBIXOAHBIX AQHHBIX

B mepBBIX ABYX CTPOKaxX BBIBEAUTE ABe pPa3AMYHbIE HEIyCThle CTPOKM A u B, AAf
KOTOPBIX h(A) = h(B). CTPOKH AOAJKHBI COCTOSTH MCKAIOUUTEABHO M3 MAaAeHBKUX OYKB
aurannckoro ardasura (ASCII-xkoprr 97-122) n uMmeTb aAanMHY OT 1 A0 100000 cHMBOAOB.
3aMeTuM, 4YTO AAMHBI CTPOK He 00sI3aTEABHO AOAJKHBI COBIIAAATh. ECAM BO3MOXXHBIX OT-
BETOB HECKOABKO, Pa3pellaeTcsi BHIBECTU AIOOOU U3 HUX.
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IIpumep

CmaHOapmMHE BBOO CMmaHOapMHE BEIBOO

31 47 aa
bqg

ITosicHeHUe K IpuMepy
B nmpumepe h(A) = (97-31+ 97) mod 47 = 3104 mod 47 = 2 u

h(B) = (98-31+ 113) mod 47 = 3151 mod 47 = 2.
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apaua F. Ilepuop cTpoknm

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO
MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CEeKyHABI
OrpaHuyeHue IO NAMATH: 256 mebubaunT

Ctpoka S umeeT niepuop 1', ecau

In>0:5=T"=TT...T.
—

n

Bam aaHa cTpoka S. Baila 3apada — HaTHM MUHUMAABHYIO 11O AAUHE CTPOKY 1', AAS
KoTopou S = T" mpu HeKoTopoMm n € N.

(I)OpMaT BXOAHBIX AAdHHBIX
Crpoka S aamHOI OT 1 A0 10° cuMBOAOB.

(I)OpMaT BBIXOAHBIX AAHHBIX
EAnHCcTBEeHHOE YMCAO — AAMHA 1.

ITpumep

cmaHOapmHE BBOO CmaHOapmHEI BHBOO
abaabaabaabaaba 3
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apava G. ABa reHeparopa

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO
MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CEeKyHABI
OrpaHuyeHue IO NAMATH: 256 mebubaunT

CTpoKa p Ha3bIBAETCA r'eHepamopoM CTPOKM S, ECAU S COBIIAAQET C KaKUM-TO IIpeduK-
COM p*, U p — KpaTyaulllagd U3 TaKuxX CTPOK. 3AeCh p* — 3TO CTPOKA p, IPUIUCAHHAA K cebe
caMou OeCKOHEeYHOe KOAWYECTBO Pas.

PaccmoTpuM cTpoky t. [IpepcTaBuM e€ B BHAe KOHKaTeHanuu ¢ = a + b (cTpoku a u b
MOI'yT OBITH ITyCTBIMHU). [locae 3TOro HaMAEM TeHEpaToOp CTPOKM a U T'€HEepaTOp CTPOKH
b. HavipuTe Takoe pa3OueHue ¢ Ha a M b, 4TO CyMMapHas AAMHA 3TUX ABYX I'eHEepaTOpOB
MUHUMAAbHQ, W BBIBEAUTE 3TY AAUHY.

dopMaT BXOAHBIX AAHHBIX

B niepBO# CTpOKe 3aAaHO IIeA0€e YUCAO N — AAMHA CTPoKU t (1 < n < 300000). Bo BTOpOM
CTPOKe 3alliCcaHa caMa CTPOKa t, COCTOSIIast U3 CTPOUHBIX OYKB @HTAMMCKOTO aAgaBUTA.

dopMaT BBIXOAHBIX A@HHBIX

BrIBepAUTE OAHO I[€AOE UMCAO: MUHHUMAAbHO BO3MOJKHYIO CYMMapHYIO AAUHY ABYX Te-
HEpaTOPOB.

IIpumepsl
cmaHOapmHE BBOO CmaHOapmHEI BHBOO
10 4
abcabcaddd
3 1
aaa
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apada H. Ot npedpukc-pyHKINA K Z-PYHKIIUN

Nma BxopHOTO (harina:
Nmga BeixopHOTO (harira:
OrpaHvyeHue 1Mo BpeMeHU:
OrpaHuyeHue IO NAMATH:

cmaHOapmHEl BBOO
cmaHOAapPMHEIU BEIBOO
2 CEeKyHABI

256 mebubaunT

IMpepuxc-pynkyus p(i) AASL CTPOKH S = S$1S3...S, OIPEACASIETCS OT IO3UIUU 1
(1 < ¢ < n) B cTpoke Tak: p(i) —3TO MaKCMMaAbHasi AAMHA COOCTBEHHOTO IpeduKca
CTPOKHU S$153...S;, PABHOTI'O eé CcOOCTBEeHHOMY cyddukcy. HamoMHUM, 4TO cOOCMBEHHBLU
npeguKkc CTPOKHU S = $153...S, — 3TO CTPOKA 51S2...S, AASL HEKOTOPOro r < n. AHAAOTUY-
HO, COOCMBEHHBIU CYP@PUKC CTPOKU S = 5153 ...S, — ITO CTPOKA 5;52 .. .5, AAL HEKOTOPOI'O
[>1.

Z-¢pynkuus z(i) AAS CTPOKH S = S$1Sg...S, OlpepeArsercss oT mosuiuu i (1 < ¢ < n) B
cTpoke Tak: z(1) =0, a AAs @ > 1 3HaueHue z(i) — 3TO MAKCUMAABHOE YUCAO, AASI KOTOPOT'O
CTPOKH 5152 ...S8;3;) B S;Si41 .. Si4z(i)—1 COBIIQAQIOT.

AaHBI AAMHA CTPOKU n U 3HaYeHus npedurc-pyHkumu p(l), p(2),
cTpoku. HalipuTe AAST 9TOM CTpOKM 3HaueHus z-pyHKIuu z(1), 2(2), ..

dopMaT BXOAHBIX AAHHBIX

B mepBolt cTpouke 3apaHO menaoe umcnao n (1 < n < 1000000). Bo BTOpOM CTpOuke
3aAaHbI 1 YUCEeA uepes Ipobena — 3HaueHud npedukc-pyHkiuu p(l), p(2), ..., p(n). I'apaH-
TUPYETCS, YTO CYLIECTBYET CTPOKA AAMHEI 1, COCTOAIASA U3 MAaA€HbKUX OYKB @aHI'AUNMCKOI'O
anaBuTa, AAI KOTOpPOUM HpeUuKCc-(PyHKIUA OT IOo3unuu 1, 2, ..., n IpUHUMAET AQHHLIE
3HAUEeHHUs.

@opMaT BBIXOAHBIX AAHHBIX

B nepBo# CTPOYKE BBIBEAUTE N YACEA Uepe3 IIPOOeA — 3HaUYeHUs Z-(PYHKIUU AAS CTPO-
KM, UMEIOIeN AQHHYIO IIpeUuKC-(PYyHKIUIO.

... p(n) AAS 9TOM
. z(n).

IIpnMmepsl
cmaHOapmHE BBOO CmaHOapmHEI BHBOO
6 004020
001234
7 0004001
00012314
4 00O00O
00O0O
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CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apaua I. Ot z-pyHKuun K npepukc-gpyHkunu

Nma BxopHOTO (harina:
Nmga BeixopHOTO (harira:
OrpaHvyeHue 1Mo BpeMeHU:
OrpaHuyeHue IO NAMATH:

cmaHOapmHEl BBOO
cmaHOAapPMHEIU BEIBOO
2 CEeKyHABI

256 mebubaunT

Z-¢pynkuus z(i) AAS CTPOKH S = S§1Sg...S, OlpepeArsercss oT mo3uiuu i (1 <7 < n) B
cTpoke Tak: z(1) =0, a AAsg @ > 1 3HaueHue z(i) — 3TO MAKCUMAABHOE YUCAO, AASI KOTOPOT'O
CTPDOKH 5153 ...S8;3;) B S;Si41 ... Si4z(i)—1 COBIIAAQIOT.

INpegukc-gpynkyus p(i) AAT CTPOKH S = S§1S3...S, OIPEAEASIeTCS OT TO3ULUU 1|
(1 < i < n) B cTpoke Tak: p(i) —3TO MaKCUMaAbHasg AAMHA COOCTBEHHOIO IIpeduKca
CTPOKHU $152...S;, PABHOTO eé cOOCTBeHHOMY cyddukcy. HamoMHuM, 4TO coOcmBeHHbIU
npegukc CTPOKU S = S1Sg...S, — ITO CTPOKA S153...S, AASI HEKOTOPOTO 1 < n. AHAAOTWU-
HO, COOCMBEHHBbIU CYPHEPUKC CTPOKU S = 5153 ...5, — ITO CTPOKA S;S3 . ..S, AASI HEKOTOPOI'O
[>1.

AaHBI AAMHA CTPOKM n U 3HadueHus z-pyHKnuu z(1), z(2), ...
HatipuTe AAS 9TOM CTpOKM 3HaueHUs npedukc-pynrumu p(l), p(2), ..

dopMaT BXOAHBIX AAHHBIX

B nepBoi1 cTpouke 3apaHO neaoe yucao n (1 < n < 1000000). Bo BTOpO# cTpouke 3a-
AQHBI 1 9MCEA depes3 mpoben — 3HaueHus z-pyHKimu z(1), z(2), ..., z(n). F'apanTupyercs,
4YTO CyIIeCTBYeT CTPOKAa AAMHBL 1, COCTOAIIAas U3 MAAE€HBKUX OYKB @HTAWMCKOI'O aAdaBu-
Ta, AASL KOTOPOU Z-(PYHKIUA OT MO3UIUU 1, 2, ..., n IpUHUMAET AQHHbIe 3HAUYEHUS.

@dopMaT BBIXOAHBIX AAHHBIX

B mepBoii CTpOUKe BBIBEAUTE 71 YUCEA depe3 IIpoOeA — 3HaueHUs Npedukc-pyHKIuU
AASL CTPOKU, MMeIOIlel AQHHYIO Z-(DYHKIJUIO.

ITpuMmepsl

, 2(n) AASL 9TOM CTPOKH.

. p(n).

cmaHOapmHE BBOO CmaHOapmHEI BHBOO
6 001234
004020
7 0001234
0004001
4 00O00O
00O0O
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3apava J. PerpocTpoKa

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO
MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CEeKyHABI
OrpaHuyeHue IO NAMATH: 256 mebubaunT

Cmpoxkoli S Ha3bIBAeTCS MMOCAEAOBATEABHOCTb CUMBOAOB 5155 ...S,, TAe |S| = n—aTo
gAUHA CTPOKHU S.

Aasi aro6oro k (1 < k < |S]) k-m npegpukcom cTpoku S HasbiBaeTcsi cTpoka 515 ... Sk
AUHEL k. Ecau k < |S], To npeduKc Ha3bIBaeTCsI COOCMBEHHDIM.

AHanroruvHO AAs Ar0Goro k (1 < k < |S|) k-m cygppukcom cTpoku S Ha3bIBaeTCS CTPOKA
S|S|—k+15||—k+2 - - - O|5| AMHAHBL k. Ecam k < |S], To cydduKc TakKe Ha3bIBAETCS COOCMBEH-
HbIM.

Ha3zoBéM uyucaom nopmopsiemocmu CTPOKHU S KOAMYECTBO €€ PasAMUYHBIX COOCTBEHHBIX
Cy(P(PUKCOB, Ka’KABIM U3 KOTOPBIX COBIIAAAET C IIPePUKCOM TOU K€ AAMHBI, 4YTO M 3TOT
cydduUkc.

Ha30BEéM CTPOKY pempocmpoKol, eCAU €€ YHUCAO IIOBTOPSIEMOCTH CTPOT'O OOABIIIE YHUCEA
TTOBTOPSIEMOCTU BCeX €€ COOCTBEHHBIX NTPedPUKCOB.

AaHa cTpoka S. Hy>kHO HaliTu eé nmpedUKC MaKCUMAAbHOU AAMHBI (He 00s3aTEABHO
COOCTBEHHBIN), IBASIONINNCT PETPOCTPOKON.

dopMaT BXOAHBIX AAHHBIX

B mepBoit cTpoke 3ammcana ctpoka S (1 < [S| < 1000000). CTpoka COAEP>KUT AUIIb
cuMBOAERI ¢ ASCII-kopamu ot 33 A0 126.

dopMaT BBIXOAHBIX AQHHBIX

B miepBOM CTpOKe AOAKEH OBITh BhIBEAEH IIpepuKc S MaKCUMaAbHOU AAUHBI, SBASIO-
LIUUCA PETPOCTPOKOM.

IIpumepsl
CmaHOapmMHEU BBOO CmaHOapMHEU BHBOO
z Z
aabaabaaabaabaaabaaba aabaabaaabaabaa

Crpanuiia 12 u3 16



CIIoI'Y, 2020-2021 y4eOHBIN I'Op, IIEPBBIA KYPC
Ctpoku, yeTBepr, 17 aekabpsa 2020 ropa

3apaua K. Cydpdukcsl

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO
MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CEeKyHABI
OrpaHuyeHue IO NAMATH: 256 mebubaunT

HazoBém cmpokoli TOCAeAOBATEABHOCTb M3 MAaA€HBKUX OYKB @HIAMMCKOIO aAdaBUTA.
CTpokoH, HapuMep, ABASETCA IIyCTask [IOCAEAOBATEABHOCTh «», CAOBO «aabaf» mau Oec-
KOHEeUYHasl [TIOCAeAOBATEABHOCTh OYKB «ay.

OmnpeperuM -l cygpgukc S; cTpokm S: 3TO IPOCTO CTPOKA S, U3 KOTOPOM BBIPE3aHbI
nepBble ¢ OYKB. Tak, AAS CTPOKU S = «aabaf» cy@pdukchl 6yAyT TaKUMMU:

Sy = «aabaf»
S;1 = «abaf»
Sy = «baf»
S; = «af»

Sy = «f»

Sy =8=5=... = «»

Cyddukcel onnpepereHbl AAST Beex ¢ > (.
Iukauueckoe pacwiupenue S* KOHEYHOM CTPOKM S — 3TO CTPOKQ, IIOAyUYeHHAasl MIPUIIH-
ChIBQHUEM e€ K caMoU cebe DeCKOHEeYHOe KOAMYEeCTBO pa3. Tak,

S*=S5, = «aabafaabafaa...»

ST = «abafabafabaf...»

S; = «bafbafbafbaf...»

S; = «afafafafafaf...»

Sy = «ffffffffffff. . .»
S;:Sg:S;: = «»

[To paHHOM CTpOKe S BBIICHUTE, CKOABKO €€ CydP(UKCOB S; UMEIOT TaKoe >Ke ITUKAU-
yecKoe paclIupeHyre, KaK U camMa CTpoKa S, TO eCTb KOAWYEeCTBO TaKUx i, 4To S* = S;.

dopMaT BXOAHBIX AAHHBIX

B mepBoll U eAMHCTBEHHOW CTPOKe 33apaHa CTPOKa S, COCTOANasd M3 He MeHee 4eM
opHOM M He Goaee ueM 100000 MareHBKHX aHTAMUCKUX OYKB «a—2z».

@dopMaT BBIXOAHBIX AAHHBIX

BBIBe,A,I/ITe OAHO YHMCAO — KOAMYECTBO Cy@)q)I/IKCOB CTPOKH S, HMEeIoIInX TaKoe JXKe ITHK-
ANYeCKOe paclirupeHure, Kdk 1 OHa CaMa.

ITpnMmepsl

CmaHOapMHKU BBOO CMmaHOapMHKU BHBOO

aa
ab

a99gq
XYZZYXY

I ESIRN)
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3ajpada L. MuHuMaabHBIN Cy(PuKc

cmaHOapmHEl BBOO

Nma BxopHOTO (harina:
Nmga BeixopHOTO (harira:
OrpaHvyeHue 1Mo BpeMeHU:
OrpaHuyeHue IO NAMATH:

Kak wu3BecTHO,

Sk = SkSk15k42 - - - Sn.

Hanpumep, arst cTtpoku S = abaca cyddurcel OyAyT Takue: S; = abaca, Sy = baca,

cmaHOAapPMHEIU BEIBOO

2 CEeKyHABI
256 meOuOanT

k-m cyppuxkcom cTtporm S

= 8$1S2...S, Ha3bIBaeTCsI CTPOKa

S3 = aca, Sy = ca, S5 = a, a Bce MocAepyolre Cy(P@PUKCHI ITyCTHI.

B sTolt 3apaue TpebOyeTcsa HAWTH AEKCHUKOIpa(puueCKU MUHUMAABHBIM HEITyCTOU Cy(d-

pUKC 3apaHHOM CTPOKU S.

dopMaT BXOAHBIX AAHHBIX

B mepBoli cTpoke 3amnucaHa CTPoKa .S, COCTOsIast TOAbKO U3 MaA€HbKUX OYKB aHTAMMU-
CcKOro aadasura. AAuHA 3TOU CTPOKU — OT 1 A0 100000 OyKB, BKAIOUUTEABHO.

dopMaT BBIXOAHBIX AQHHBIX

B mepBo# cTpoke BBIBEAUTE CYPPUKC Sk, SBASIOUIUMNCST AeKCUKOTrpauyecKu MUHU-

MaABHBIM HEIIYCTBIM CY(PAMUKCOM CTPOKHU S.

IIpnumepsl
CmaHOapMHEU BBOO CMmaHOapPMHKU BHBOO
abcde abcde
abaca a
bcdeabc abc
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3apaua M. ITarnHAPOMBI

Hms BxopHOTO (haiira: cmaHOapmHeIl BBOO
MMst BBIXOAHOTO (patina: CcmaHOapmHEI BEIBOO
OrpaHvyeHue 1Mo BpeMeHU: 2 CEeKyHABI
OrpaHuyeHue IO NAMATH: 256 mebubaunT

CTpoKa Ha3bIBaeTCI MAAMHAPOMOM, €CAY OHA OAMHAKOBO YUTAETCSI KaK CAeBa HAIpPaBo,
TaK U cIipaBa HaAreBo. Hamipumep, abba — maAUHAPOM, a omax — HeT. AASL CTPOKU S 6yAeM
o6o3HauaTh Si..j| €€ TMOACTPOKY AAWHBI j — i+ 1 C i-# 1O j-}0 MO3UIUIO BKAIOUUTEABHO
(mo3nuMy HyMEepyIOTCSA C eAUHUIIBI).

AAst 3apaHHOM CcTpOKU S AAMHBL N TpeOyeTcsi HaWTU KOAMYECTBO TakKux map (i,j), 4To
1 <i<j<nunopcTpoka S[i..j] SBASETCS TaAUHAPOMOM.

dopMaT BXOAHBIX AAHHBIX

BBOA COAEPIKUT OAHY CTPOKY S AAMHBL N, COCTOSIIYIO U3 MAA€HBKUX AHTAMWCKUX
Ooyks (1 < N < 100000).

dopMaT BBIXOAHBIX AQHHBIX

BBIBe,A,I/ITe HMCKOMO€E KOAMYECTBO IIap.

IIpumepsl
cmaHOapmHE BBOO CmaHOapmHEI BHBOO
aaa 3
abba 2
omax 0
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3apaua N. Pa3OneHue Ha MaAMHAPOMBI

cmaHOapmHEl BBOO
cmaHOAapPMHEIU BEIBOO

Nma BxopHOTO (harina:
Nmga BeixopHOTO (harira:
OrpaHvyeHue 1Mo BpeMeHU:
OrpaHuyeHue IO NAMATH:

2 CEeKyHABI

256 MebubauT

AaHa cTpoka, cocrosiias u3 cuMBOAOB ¢ ASCII-kopamu oT 32 A0 126, BKAIOUMTEABHO.

Mo>kHO AW pa3OUTh 3Ty CTPOKY HA ITAAWHAPOMBI YETHOM AAWHBI?

®opmaT BXOAHBIX AAHHBIX

[TepBas cTpoKa BBOAA COAEPIKUT UUCAO 1 — KOAMUecTBO TecToB (1 < n < 100). Caepyto-
IIHME N CTPOK COACP’KAT CAMM TECTHI. AAMHA KakKAOU CTPOKH He TpeBbiaeT 105 cuMBOAOB.
OO0t 00bEM BBOAA HE ITPEBBINIAET TPEX MerabamT.

dopMaT BBIXOAHBIX AQHHBIX

BeiBepnTe OTBET Ha Ka>KABIU TECT Ha OTAEABHOU CTpPOKe. BriBopuTe «YES», €CAM CTpPO-
Ky MO’XHO Pa30UTh Ha MAAMHAPOMBI YETHOU AAWHBI, U «NO» B IPDOTMBHOM CAyYae.

IIpumep
CmaHOapmHE BBOO CmaHOapMHE BEIBOO
3 NO
madam NO
ahA YES
aabb
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