Typuup Apxumega 2018
, 28 anpenst — 20 mas 2018 roga

TypHup Apxumena 2018. Pa3bop 3aaau.

[Ipencrasisiem BameMy BHUMaHUIO pa3bop 3amad TypHupa Apxumesa 1o nporpammupoBannio 2018.

Typuup moarorosieH moj pykoBogcTBoMm Amjapest CTaHKeBrUYa KOMAHJIOW MKOJLHUKOB U CTYIEHTOB
n3 Cankr-IlerepOypra u Kazanu, npusépos u mobennreneit Bcepoccuiickoit omuMnna sl 1 MexK Iy HAPO/I-
HBIX coOpeBHOBaHUil o nagopmartuke. Typuup rorounan: Unpnap ladnymmmn, Muxann Usamnos, Apcenmnit
Kupwuios, Aumpeit 3asapusn, Jmurpwuit 'vaTiok, Biaaguvmcnas Muibimua n Muxanin Aromnpenko. TypHup
npopemaan Asekcanapa JIposmosa, Mapus ®enopkuna, Miabs Kaccuxun u Banepnii Terisskos.

Koopaunarop nposejienust Ha cucreme Aunexc.Konrect: Jlugus [leposckasi. 3a/1aqm 1m0 rOTOBJIEHBI C
moMoIIbio cucrembl Polygon, aBrop Muxamn MupsasHos.

Huke npuBenenbl pazbopbl Beex 3ajad TypHHUPa. Be3ne Mbl cTapasiich MPUBECTH KAK MOXKHO OoJsiee
[IPOCTOE U 3JIETAHTHOE PEITeHHe.
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Typuup Apxumena 2018
, 28 anpenst — 20 mas 2018 roga

Pa36op 3apgaun «PeweHne 3apayu»

ABrop 3a1aun: Nnppap ladinynana
[Toxroroska TecroB u pemiennit: Wnpaap ladinysma u Muxanin AHOIPEHKO
ApTop pasbopa: Muxaunna AHOIIpeHKO

Hecnoxmno 3amerntnb, uro depes ¢ mueit y Pudnl Oyaer a + ¢ -  pereHHbX 3amad, a y Oydor —
b+ c-y 3aga4d. Takum o6pazomM, HEOOXOAUMO ObLIO JINIIL CPABHUTH 3TU JIBE BEJIUNYUHBI U B 3aBUCUMOCTH OT
pe3yJbTaTa CpaBHEHUsT BBIBECTH HEOOXOAUMBIN oTBeT. IIpuBemeM mpuMep peau3aliuu pemieHusl Ha, si3bIKe
Python.

a = int (input())
x = int (input())
b = int (input())
y = int (input())
¢ = int (input ())
feefa = a + ¢ * x
foofa = b + ¢ * y

if feefa > foofa:
print (’Feefa )
elif feefa < foofa:
print ('Foofa )
else:
print ( 'Draw )
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Typuup Apxumena 2018
, 28 anpenst — 20 mas 2018 roga

Pa3bop 3agaun «llepeBoguunk>

ABrop 3a1aun: Nnppap ladinynana
[Toxroroska TecroB u pemiennit: Wnpaap ladinysma u Muxanin AHOIPEHKO
ApTop pasbopa: Muxaunna AHOIIpeHKO

B sT0it 3aa1e TpebOBaIOCh AKKYyPATHO PEAJM30BATH TO, UTO HAIIMCAHO B YCJOBUU: 3aMEHUTb B CTPOKE
CHMBOJIBI TI0 OIPEIEJIEHHOMY IpaBUIy: OYKBY «A» Ha mudpy «0» um HaobOpOT, a TakxKe OYKBY «B» Ha
undpy «1» u Haobopor. IlpuBemeM mpuMep peajusaliiy 3TOTO pelleHust Ha, s3bike C++.

#include <iostream >
using namespace std;

int main() {
int n;
cin >> n;
string s;
cin >> s;

for (int i = 0; 1 < n; i++) {
if (s[i] — 'A") {

s[i] = 07,

} else if (s|i] 'B’) {
s[i] = '17;

} else if (s|i] = '07) {
s|i] = A7,

} else {
s|i] = 'B’;

}

cout << s << endl;

return 0;
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Pa36op 3apgaun «JloctaBka HOBOCTU>»

Aprop 3amaun: Muxann Banos
[ToxroroBka TectoB u pertennit: Muwuxaunn Banos
Astop pasbopa: Muxann IBanos

B sr0it 3amade HeobX0UMO SIS TAHHOTO KJIeTYATOrO MPIMOYTOJILHAKA U JBYX OTMEUEHHBIX KJIETOK B
HEM OIIPEJIESIUTh, MOYKET JIM KOHb JI0OPATbCst OT OJIHON KJIETKH JI0 JIPYTOIA.
Pemtenne 1. PaccMoTpuM HECKOJIBKO CIyYaEeB.

1. Ouna u3 cropon pasna 1. Torna Hu ¢ Kakoil KJIETKU 110JIsI HEBO3MOXKHO CAEIATH XOJ. SHAYUT, OTBET
Ha 3aJ71a9y «Yes» POBHO B TOM CJIy4ae, €CJIM CTapTOBas U (PUHUIIMHAA KJIETKA COBIAIAIOT.

2. OpHa w3 cTOpOH paBHa 2. BymeM cuuraTh, 4TO BepTHKAIbHAs CTOPOHA PaBHA ABYM; JPYTUMH CJIO-
BaMU, DepJIssHans mTpecTaBIsAeTCa KIETIATBHIM IPIMOYTOJBHUKOM U3 JABYX CTPOUEK JJIUHBL 7.

Kakwue X0o/bl KOHEM JIOIYCTHMbI B TAKOM TIPSIMOYTOJIbHUKE? $ICHO, UTO ,BepTUKAJIbHBIE XOAbL" (IpH
KOTODBIX HOMED CTPOKHU MEHsIeTCsl Ha 2, a HoMep cTosibna — Ha 1) HeBo3MOXKHBIL. Kpome Toro, ecim
KOHDb HAXOJIUTCS B BepXHEH CTPOKe, TO €IE BBIIIEe OH OKA3AThCsT He MOYKET. AHAJIOTWYIHO, C HUKHEH
CTPOYKHU HEIb34 MaraTh HABEPX.

BHauuT, U3 KaxKI0i KJIETKH BO3MOXKHO He 6oJiee 0J[HOrO X0J1a B JIEBYIO CTOPOHY (U OH BO3MOXKEH IIPU
YCJIOBUW, 9TO HOMEpD CTOJIOIa ¢ KOHEM He MeHee 3, nHade OyIeT HEBO3MOXKHO IEPEMECTUTHCS Ha 2
KJIETKH BJIEBO) U He OOJiee OJHOTO XOJa B NMPaBYIO (M OH BO3MOXKEH, €CJIM HOMED CTOJIOIA ¢ KOHEM
He 6osee n — 2). HerpyaHo BueTh, 9TO PN TaKUX OHEPAIUSAX HEBO3MOXKHO IIOMEHATH OCTATOK OT
JIeJIEHUST BEJIMUUHBI & + 2y Ha YeTbIpe: IPU KaxKJIOM XOJe W &, U 2y MEHSIOTCS Ha 2 B KaKYIO-TO
CTOPOHY, & €CJU K JYUCIy JBa pas3a M00aBUTb £2, TO €ro OCTATOK OT JejieHus Ha 4 He M3MEHUTCS.
Yerblpe BO3MOXKHBIX OCTATKa OT JI€JIEHHS 3TOT0 YMC/Ia Ha 4 JaioT HaM pa3bueHne moJ0CKH 2 X N Ha, 4
CPYIIIBI KJIETOK: B KAXK0W I'PyIIIIe OT JIF0OOH KJIeTK MOXKHO T00paThCs J10 JIFOOO0I, HO IIe€PEMECTUTHCS
U3 OJHOI I'PYIIBLI B APYTryI0 HEBO3MOXKHO.

Puc. 1. Kitacchl f0CTHXKUMOCTH B IPAMOYTOJBHUKE 2 X 1, 1 > 2

B enumrcTBenHOM ciiydae Oymer He UeThbIpe I'PYIIBI KJIETOK, a JBe — Hpu N = 1: TOorja BeJIuduHa
T + 2y He MOXKeT ObITh YETHOI.

Puc. 2. Kiaccsr JocTHXKUMOCTH B IIPSIMOYTOJIbHUKE 2 X 1

Permenne B 3TOM Cily4yae BBIIVIAIAT TaK: HAUTH y 00€UX KJIETOK BEJIMYMHY X + 2y U BbIBeCcTH «Yesy,
€CJIM 9Ta BeJIMINHA JAET OJINHAKOBBIE OCTATKH OT JieeHus Ha 4, n «No» mHade.

AnajornaHo HaJI0 IEfCTBOBATH B Ciydae, KOIJIa JIBOIKE paBHA MOPU30HTAJbHAS CTOPOHA; TOJHKO
TOTJla HaJI0 PACCMOTPETh BEJIUUNHY 22 + Y.

3. O6e cropoubl paBubl 3. HeTpymHo ybenuThest, 9TO U3 MEHTPAJIBHON KJIETKH HEBO3MOXKHO CEIATH
XOJI, TaK 9TO U3 HeE JIOCTUKUMa TOJBKO OHa cama. OcrajibHbIE KJIETKH BCE JOCTUXKHUMBI JPYT U3

JApyra.
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Puc. 3. Kiracchl JIOCTH>KUMOCTH B KBajpare 3 X 3

Hano BeiBoguTh «No», ecyin ofHa u3 KJIeTok — (2,2), a aApyras — HET, B IPOTUBHOM CJIydae HaJOo
BBIBOJIUTH «Yes».

4. Bcé npenpiayiiee HeBepHO. Ecin y nMpsaMoyTroibHIKaA HET CTOPOHBI 1, HET CTOPOHBI 2 U €CTh CTOPOHA,
He paBHas 3, TO, OYEBUIHO, OJIHA U3 €r0 CTOPOH He MeHbIe 3, a Apyras — He MmeHbine 4. JIpyrumm
CJIOBaMU — HAII MIPSIMOYTOJBHUK COJEPKUT MOIIPSIMOYTONBHUK 3 X 4. Kak BHJIHO U3 IPUBEIEHHOTO
PUCYHKa, B IPSIMOYTOJbHUKE 3 X 4 MOXKHO T00paThCsa OT JII00O0# KJIETKH 110 JIFODOIA.
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Puc. 4. JocruknmocTs B IpsiMoyrosbuuke (= 3) X (= 4)

Ocraioch HOHATh, KaK 3TO IPUMEHUTD. IlycTh Hy»KHO no6paThbest oT KiaeTku A 1o Kiaerku B; napaiite
2Ke OTMEeTUM MHOI'O-MHOI'O HpOMe)KyTOLIHbIX KJIETOK Cl, ceey Ck-, TaKNUX YTO B HaIllEM Hp?{lﬂoyI‘OﬂbHH—
Ke eCTb MOMIPAMOYTOJIbHUK 3 X 4, conep:kammuit A u C7; HoIUpsIMOyTroJbHEK 3 X 4, comgepxkamuii C
u Co; ... ; nogupsaMoyroiabHuk 3 X 4, copepxkainuii Cy_q1 u C; 1, HAKOHEII, IOAIPIMOYTOJbHUK 3 X 4,
comepxkamuii Cy u B. Mexxay KaxKa0i mapoit COCeIHNX KJIeTOK MOXKHO J00PAThCs B OOJIBIIOM IIpsi-
MOYTOJIbHUKE, TaK KaK, KaK Mbl PaHee IMOHSIIA, MEXKJy HUMH MOXKHO J00paThCs, JlaxkKe He BbLIe3asl
3a Mpeieibl MEHBIIEro IpsiMoyTrosibHIKA 3 X 4. [TocienoBarensno nobupasick ot A no C1,Cs, ..., C,
B KOHEYHOM UTOTe MBI IIONAIEM B B.

Nrak, B 3TOM Cllydae OTBeT Bcerja «Yes».

Acnmnroruka pemennsi — O(1), HO HEOOXOJAUMO BPYUHYIO PA3OMPATh CJIyYau.

Peinenue 2.

ITycts moste mmeeT pasmepsl m X n. [locTpoum rpad Ha mn BEpIIMHAX, B KOTOPOM BEPIIMHBI COOTBET-
CTBYIOT KJeTKaM. J[J1s1 KaxK10ii maphl KJI€TOK, U3 OHOI U3 KOTOPHIX MOXKHO HOIACTH B JIPYTYIO € MOMOIILIO
OJIHOTO XO/a KOHS, COSIUHMM COOTBETCTBYIOMUE BepmuHbl pedpom. CTenenn Bcex BEPIIMH MOJIYyYEHHOTO
rpada He IPEeBOCXOAAT 8, TaK Kak U3 JII000# KJIETKHU IPSIMOYTOJbLHUKA 38 OJUH XOJ MOXKHO MONACTb HE
6ostee, 9eM B 8 PA3IMIHBIX KJIETOK.

Banycrum DFS na sTtoMm rpade, HauaB U3 BEpIIMHBI, COOTBETCTBYIOIIEH cTapTOBOil Kierke. Korma on
npopaboTraer Ha 3ToM rpade, IpOBEepPHUM, OKa3aJach JIM MOCEIeHa BEPIINHA, COOTBETCTBYIOMAst (PUHUIITHOM
KJIeTke. Ecim okasanachk, TO J0 HEE MOXKHO 100paThCda XOJaMHU KOHS OT CTapTOBOI, a MHade J00paTbCs
HEJIb34.

K coxanenuto, mpu 60X M U N B 3TOM Tpadhe TpuMepHO 87"7” = 4mn pébep (B uéMm (4—e)mn pébep
7Is ouenb Majioro €). DFS 6yser paborars ¢ acummtorukoit O(mn), u, HeeMoTps Ha To, 1to mn < 108,
n3-3a OOJIBIION KOHCTAHTBI TAKOE PEIICHNE HE CMOKET IIPOATH MAaKCUMAJILHBIN TECT, YIOXKHBIIUCH B Orpa-
HUYEHHUE 110 BPEMEHH.

W3 sroit mpobeMbl €CTh BBIXO: 3aMETHUM, UTO €CJIM II0JIe JOCTATOYHO OOJBIINOe, TO B HEM M3 JI00O0I
KJIETKH MOXKHO J00paThbcs A0 Jo0oi. MoxKHO, KaK B IpPeJbLAyIleM pelleHuH, IOHATb, 9TO yXKe B II0JIe
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3 x 4 ot 710601t [0 060 KIETKH eCTh MyTh, a MOXKHO Ha KOMIbioTepe 3amycTuThb DFS mrsa mons 10 x 10
U yOeIuThCsI, UTO Jirobasi KJIeTKa JocTmKuMa u3 Jjiroboit. Torma, ecim 0obe CTOPOHBI MPSIMOYTOJIBHUKA HE
Menbie 10, To 0TBET TOYHO «Yes»; B IPOTHUBHOM YKe CJIyUae B HaIlleM IIPsIMOYToJIbHUKe He bostee 10n Kie-
TOK, IJie 1 — OOJIbIIast U3 CTOPOH; a TOrjia B rpade, COOTBETCTBYIOINIEM HAIIIEMY II0JII0, KOJTUIECTBO PELEp
ne npepocxonuT 40n < 400000, a DF'S mo TakoMmy KoJimvaecTBy péGep yKe YKJIAIbIBAETCSI B OIPAHUIEHUSI.
Takum obpaszom, acumnroruka O(n) ¢ TOBOJILHO GOJIBINOJ KOHCTAHTON (B 3aBUCHMOCTH OT PeAU3AIU U
IPAHUIBI MAJIOCTH PSIMOYTOJIBHUKA, POJIb KOTOPOii y HAC urpaso aucyo 10), 0JHAKO, IIOCKOJIBKY 7 OYeHb
MaJjo, a uMenno ue 6osbiie 10000, pertenne paboraer ObICTPO.
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Pa36op 3agaum «Game of stones»

ABrop 3a1aun: Buauciaas Mubmmn
[TonroroBka tectoB u pemenuit: WMapmap laitmymimn
ApTop pasbopa: Muxaunna AHOIIpeHKO

Hecioxxno 3ameTnTh, 94TO €Cin B U3HAYAJILHON HOCIEI0OBATEILHOCTH €CTh JIBA COCEHUX KaMHS, MMe-
IOMIUX OAWHAKOBBLIA I[BET, TO HU OAUH U3 3TUX KaMHEH HUKOIJa HE CMEHUT IBET Ha IIPOTUBOIIOJIOXKHDIMA.
Takum oOpazoM, ecin eCcThb JiBa COCETHUX KaMHs O€JIoro I[BeTa, a TaK»Ke JIBa COCEJHUX KAMHS YePHOro
nBeTa, orBeT «No».

Takke MOXKHO yOeIUTHCsI, ITO €CJIU, HAIIPUMED, B UCXO/HON IIOC/I€I0BATEIbHOCTA HET JIBYX IOPSIT
UIIyIIIX KaMHeH 6eJIoro 1pera, To Bce KAMHU MOYKHO IIEPEKPACUTh B YepHbIi 1BeT. elicTBuTe/ibHO, BEIb
KaXKJbIfl U3 OeJIbIX KaMHel MCXOIHO YK€ MOXKHO II€PEeKPACUTh, TaK KaK y HEr0 HEe MOXKET ObIThb OeJIbIX
cocesielt. AHasornaHoe paccyKaeHrne BepHO U JiJisT YepHBIX Kamueil. Takum o6pa3oM, ecm ecTh XOTsI ObI
OJIMH IBET, JIJId KOTOPOI'0 BEPHO, YTO HET JBYX COCEJHUX KaMHEH 9TOro IBeTa, OTBET Ha 3aJa4y «Yes».

[IpuBenem npumep peasmsaliuu 3TOro perlenns Ha s3bike Python.

n = int(input())
s = input ()

have00 = False
havell = False

for i in range(n — 1):
if s[i] = ’0’ and s[i + 1] = 0"
have00 = True
if s[i] = ’1’ and s[i + 1] = "1":

havell = True

if have00 and havell:
print ( 'No’)

else:
print (’Yes’)
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Pa3bop 3agaun «HabnoaeHmne Ha Bbibopax»

ABrop 3a1aun: Annpeit 3aBapun
ITonroroska Tecros u pemenuii: Amnapeit 3aBapun
ApTop pasbopa: Muxaunna AHOIIpeHKO

Jast pemreHust 9To#l 3aJa9ud BOCIIOJIb3YEMCS METOIOM JIMHAMUYIECKOrO IMporpaMMupoBanus. IlycTo
dpli][j] — a0 MEHEMATIBHOE KOJIMIECTBO BOPOCOB, KOTOPOE IIPOMU30ii/IeT Ha yIaCTKaX B EPBBIX | pafloHax,
€CJIM PacCTaBUTh HA 9TU yIACTKH CyMMAapHO He 6ojiee j Habromaraeseil. VsHataapHO MOXKHO IIPUCBOUTH
saadenns dp[0][j] = 0 aust Beex j, a dpli][j] = +oo st Bcex @ > 1 n j.

[Iycrs MBI y2Ke paccTaBu/iM Ha YIaCTKH B IIEPBBIE ¢ PaioHOB He DoJiee j Habsomareseii. [lepedbepem,
CKOJIBKO Ha0JIIofaTe el Mbl IIOCTABUM Ha YYACTKH B PaiioOHe ¢ HOMEPOM i + 1: IIyCTh MBI XOTHM IIOCTABUTh
k umabmionaresneii. Torma odeBUIHO, YTO CTaBUTL HabJOfaTes el HAIO HA yIACTKA C MAKCUMAJbHBIMU
BHAYEHUSIMU @ B 9ToM paiione. TakuMm oOpas3oM, HEOOXOAUMO 3apaHee OTCOPTUPOBAThH YIACTKHU B pailoHax
110 yOBIBAHUIO 3HAYEHUSI ¢, U CTABUTH HAOJIIOJaTe/ el Hy»KHO Ha IepPBble k yIaCTKOB B 3TOM paiioHe. DTo
[IO3BOJIIET HAM IIOCUUTATH CyMMAPHOE KOJMYECTBO BOPOCOB B 9TOM paiione. Takxke He 3abyleM, 4TO ecin
k > b;11, TO Ha yJacTKax B 9TOM paitone He OyzieT HU 0JHOr0 BOpoca. Takum 0bpa3om, Mbl JiejlaeM IePexo]l
u3 cocrosinust dpli][j] B cocrosnue dpli+1][j + k]. OrBeroM Ha 3amady Oyner sBiasTbes 3Hadenue dp[m|[C].

Ouennm Bpemst paboTsl porpaMMel: Beero ectb mC' cocrostauii u C' - ) Size; I€PeXojioB, rje size; —
9TO KOJIMYIECTBO YUIACTKOB B i-M paifione. Tak Kak Y | size; = n, aCUMTOTHKA BpeMeHH pabOThl IPOrPAMMbI
cocrasiisier O(nC).
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Pa36op 3agaun «Ceiidp»

ABrop 3a1aun: Hymrpnit I'HaTiok
IToxroroeka TectoB u pemenuit:  Bhaauciap Mubmma
ApTop pasbopa: Muxaunna AHOIIpeHKO

[Iycts cnt; — 2TO KommdaecTBO pa3, KOTopoe nudpa ¢ BCTpedaeTcs B MocaeaoBaTe bHocTn. 1lepedbepem,
Kakasi UMEHHO Iudpa OyJeT BCTpeuaTbCsi B UTONOBON TOCIEOBATEIbHOCTH POBHO Kk pa3: MIyCTb 3TO 1ud-
pa d. 3amerum, uTO ecau cntg > k, TO y HaAC MOXKET OBITH JIKIIb w3janiiek nudp d. Torma HaM HyKHO
COBEpPIIUTD cnty — k meiicTBuil Jjisg TOro, YToObI yOpaTh JIUIIHIE BXOXKJIEHUS UMPHI d B IOCJIEI0BATE/b-
vocTh. Ecim xe cnty < k, To HaM HY2KHO mpeBpamarh Apyrue mudpsl B udpy d. Hecnoxuo 3ameTnTs,
YTO MpEeBpaIarTh MudpPbl Hy?KHO B MOPSIKE BO3pACTaHUs paccTosHus 10 1mudpsbl d. Bynem nepebuparsb
1 phI ¢ B HOPsIJIKe BO3pACTAHUsI BEJIMIUHBI |¢ — d|, 1 HpeBpaIaTh HeOOX0MMOe HaM KOJIMIeCTBO nudp ¢
B 1udpbl d: Hy»KHO IIPEBPAIIATH JINOO BCE UMEIONINEC BXOXKJIEHUS TUMPHI ¢, €CJIN UX HEJOCTATOIHO JJIs
TOr'0, YTOOBI TMTOKPBLITH HEAOCTATOK 1Udp d, OO POBHO CTOJBLKO UMD €, ITOOBI MOKPHITH HEIOCTATOK.

AcuMmnToTEKa BpeMeHn paboThl JaHHoro permenns cocTapager O(n 4+ m?), Tje m — KOJH9ecTBoO pas-
JmaHbIX udp. B yemoBusax mamHoil 3ajgauu m — KoHCTaHTa, paBHas 10.
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Pa36op 3apgaun «[1Bon4yHasi nocnenoBaTe/ibHOCTb»

ABrop 3a1aun: Nnppap ladinynana
[TonroroBka tectoB u pemenuit: WMapmap laitmymimn
ApTop pasbopa: Muxaunna AHOIIpeHKO

Pertternne 1. JIBouuHbIli MOUCK

3aMeTuM, 9TO e€CJIH ¢ SIBJSIETCS ITOMII0C/IE0BATEILHOCTBIO Sy, TO OHA, SIBJISIETCSI IIOAIIOC/IE0BATEILHO-
CTBIO Sy, JJIsl BCEX M 2> M. SHAUUT, JIJIsl PEIIeHUsI 3aa91 MOYKHO HCII0JIB30BaTh JIBOMYHBIN IIOUCK TI0 OTBETY.
IIycrs MBI 3aduKCcHpoBaIN JJINHY IOC/IEI0BATEILHOCTH S,. 10IIa HAM HYZKHO IIPOBEPHUTH, UTO t ABJISIETCS
[TO/IIIOCJIEIOBATEIBHOCTBIO S;. LIt 9TOr0 MOXKHO BOCIHOJ/IB30BATLCS KATHBIM AJTOPUTMOM: MPONJIEM IIO
BCEM CHUMBOJIAM S, W €CJIM OYepPETHON CHMBOJI B S, PaBeH IEPBOMY €Ille He BCTPEYABIIEMYCsl CUMBOJY B
t, TO 3TOT CUMBOJI HY?KHO B34Tb U IIEPEMECTUTH IIEPBBII HE BCTPEUYABIINNCSH CUMBOJ B CTPOKE ¢ Ha OJHY
ITO3UITNAIO BIPaBO. Ecn B KOHIE POXOJA 110 CTPOKE S, OKAXKETCs, 9TO BCE CUMBOJIBI B ¢ BCTPEUIAJIUCDH, TO
t ABJIIETCS TTOIIOC/IEIOBATEILHOCTRIO Sy, & B IPOTUBHOM CJIydae — HET.

Takum 06pazom, Kazkias MIPOBEpKa YCJIOBUs B IBONIHOM roncke paboraer 3a O(n), a BeCh aJroputMm
uMeeT acuMITOTUKY Bpemenu paborst O(nlogn), rae n — jjmHa CTPOKH t.

Pertternne 2. JIuneiinplii mpoxon

SaMeTuM, 94TO MbI MOXKEM He (PHKCHPOBATDL 3apaHee IJIUHY CTPOKH S, & MCKATh IIOJIIOC/IEI0BATE/ b
HOCTB t B CTPOKE Sno, TO €CTH DECKOHEYHO Ioc/ieqoBaTeIbHOCTH u3 depenyomuxcs mudp 0 u 1. Torma
[IEPBBIII MOMEHT, KOI'/Ia OKaXKeTCsI, ITO BCE CUMBOJIBI B  y2Ke BCTpeYanCh, U OYIeT OTBETOM Ha 3aady.

Takrke MOYXKHO YIIPOCTUTL 9TO PEIlleHre, 3aMETUB, UTO IIPHU IIepPexoje K 0YepeIHOMY CUMBOJIY B ¢ HAII
AJITOPUTM OyIeT HaXOAUTh ITOT CHUMBOJ JUOO Ha CJIEAYIOMMI IIOC/I€I0BATEIbHOCTH, €CJIH ITOT CHMBOJI
OBLT OTJIMYEH OT MPEIBIIYINEro, JU00 Yepe3 OJIHY O3UIINIO, €CJIM STOT CUMBOJI OBLI PABEH IIPEIbIIYIIEMY.
Takum 06pas3oM, KarKIblii CHMBOJI, KOTOPBI PaBeH MPEIbIAYINEMY, YBEJIUIUBACT OTBET Ha 2, & KarKJbIi
CHUMBOJI, OTJIMYHBIN OT NPEIBIAYINEro, yBeanduBaeT orBeT Ha 1. TakKe HY2KHO He 3a0BITh O TOM, YTO €CJIN
IIEPBBIIT CUMBOJI B t — 3T0 O, TO OTBET YBEIUYINTCA Ha 1, & ecan 3T0 1, TO OTBET YBEJIUIUTCS HA 2.

Haunoe pemenne paborar 3a O(n). Ilpusenem npumep ero peasusanuu Ha sisbike Python.

t = input ()

answer = (
for i in range(len(t) — 1):
if t[i] = t[1 + 1]:
answer += 2
else:
answer += 1

if t]0] = '0":
answer += 1
else:
answer += 2

print (answer)
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Typuup Apxumena 2018
, 28 anpenst — 20 mas 2018 roga

Pa36op 3apgaun «JomawHasa pabortax»

ABTOpBI 33 1841: Bragncnas Munbmus u Imurpuit ['naTiok
[TonroroBka tectoB u pemenuit: WMapmap laitmymimn
ApTop pasbopa: Muxaunna AHOIIpeHKO
3amerum, aTo oTBeT «No» OBIBAeT JIMIIb B TOM CJlydae, KOIja S| = Sg = ... = Sp. B 3TOM cityuae

MOKHO COCTABHUTD JIMIIIb OJIHO YHCJIO U3 JaHHBIX mudp. Bo Beex ocTabHBIX CIydasiX CyMIeCTBYET XOTs Obl
JIBa Pa3/IMYHBIX YUCJIA, U OTBET Ha 3a1ady «Yes».

HeciioxkHO JIOKa3aTh, 9TO Y4TOOBI MOJLYIUTh MAKCUMAIBHOE BO3MOKHOE YHCJIO, KOTOPOE MOYKHO COCTa~
BUTh U3 JAHHBIX ITU@P, Hy?KHO PACIOJIOKUTHL ITH IUQPPHI B MOpsiake yObiBanus. Ecin B MaKCHMAILHOM
quciie moceHue e udpbl PasIndHbl, TO HOMEHSIB UX MECTaMU, Mbl IIOJYIUM MCKOMBIH oTBeT. B 1po-
THUBHOM CJIydae, IOCMOTPUM Ha Hapy 1udp, CTOSIUX mnepe mocieaaeil nudpoit. Ecan onn pazjmaabl, TO
[IOMEHSIB UX MeCTaMHU, MbI [OJIyIUM MCKOMBIl OTBET (Tak Kak Iocsenue Jse mudpbl pasHbl). Ecam xe
HET, TO HaM HY>KHO PAaCCMOTPETb HPEILIIYIIYIO apy 4ducesa, U Tak gajee. HbIMU cjloBaMu, HAM HY2KHO
HalTH CAMYIO TIOCJIE/THIOIO [TAPY COCEHUX PA3IMIHBIX UMD (X0Ts ObI 0jiHA TaKast apa 00s3aTeIbHO eCTbh,
BeJib He Bee 1U(PbI OJMHAKOBBI) U IIOMEHSITh MECTAMU THU JBE MUQPHL.

Acumnrornka BpeMeHn paborbl gamuoro pemtenns cocrasisier O(nlogn) — BpeMsi Ha COPTHPOBKY
1udp. Ecin npuMeHHTb COPTUPOBKY OJCYETOM, pabOTAIONIYIO 32 JIMHEHHOE BPEMsl, MOXKHO IOJIYIUThH
permrenne 3a O(n).
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Typuup Apxumena 2018
, 28 anpenst — 20 mas 2018 roga

Pa3bop 3agaun «VYb6opka»

ABrop 3a1aun: Apcennit Kupuinos
ITonroroska TecroB u pemenuit: Apcenuii Kupuiios
ApTop pasbopa: Muxaunna AHOIIpeHKO

B nammoit 3amade nmesicsa OOJIBITON TPOCTOP I PEIeHnit, HeoOX0aIuMO ObLIO AKKYPATHO Pealn30BaTh
OJIHO U3 HUX. PacCMOTPUM OJIHO M3 BO3MOXKHBIX PEIICHUIA.

WsHava bHO epesoXKIM BCe KHUTY BO BTOPYIO CTOIKY. Byaem 1o odepean 100aBIsTh KHUTH B IEPBYIO
CTOIIKY B HEOOXoanMoM mnopsiake. IlycTh ceifyac Hy»KHO J00aBUTH B IEPBYIO CTONKY KHHUI'Y C HOMEPOM .
TlocmorpumMm, B KaKoi 13 CTOIOK JIE?KUAT dTa KHUra. [lycTsh, HanmpuMep, oHa JIEKUT BO BTOPOii cTonke. Toraa
OyIeM MepeKJaIblBaTh KHUTH U3 BTOPOH CTOIKM B TPETHIO, ITOKA HA BEPXY BTOPOI CTONKH HE OKAXKETCs
KHUTa ¢ HOMEepoM Z. llocje 9TOro mepenokuM 9Ty KHUTY B HEPBYIO CTONKY. AHAJOTHIHBIE JICHCTBUS
COBEPIINM B CJIy4ae, KOrja KHUIa ¢ HOMEPOM T HAXOIMUTCS B TPEThEil CTOIKE.

3aMeTnM, 4TO JJjIs KaXKJI0ro 3HaYeHUs T MBI jiejiaeM He bojiee s + 1 jeficTBuil. 3Ha4mUT, BCEro peIleHne
Jestaet He 6ostee ueM s - (s+ 1) meiicTBuil, wero xBaraetT JiJist TOTO, YTOOBI YIOKHUTHCS B JIMMHUT KOJTMICCTBA
JeficTBuil. ACHMITOTHKA BpEMEHU PAabOThI JJAHHOIO PEIEHUs] COCTABJISIET (9(32).
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Typuup Apxumena 2018
, 28 anpenst — 20 mas 2018 roga

Pa36op 3apgaun «CoBmecTHOe cyacTbe»

ApTop zamaun: Muxauns BanoB
[Toxroroska TectoB u perienunit: Muwuxaunn Banos
ABTop pasbopa: Muxans BanoB

MokHO J0Ka3aTh, ITO B 3TO 3ajatue paboTaeT arcadnoili aszopumm, Tpu Kotopom Jlarma Kayk it oy
COBEPIIIAET TaK, YTOOBI MUHUMU3UPOBATH YUCJIO TIOCJIE 3TOrO0 X014, a I'eHa — Tak, 1ToObl MAKCUMU3UPOBATD
UCJIO TIOCJIE CBOETO XOJIA.

Bostee mompobo,

e ecyu Jlamme 1ocTaoch HEHYJIEBOE UUCJIO, TO OHO HATUHAETCS C €IMHUIILI, U OHA €€ 3aMEHSIeT Ha HOJIb,
a ecJim el JIOCTAJ0Ch YMCJI0 HOJIb, TO OHA 3aMEHSET ero Ha €UHUILY;

e ecau l'ene JOCTaJIOCh YHCJIO, B 3allMCU KOTOPOro €CTb HOJIb, TO OH HaXOJUT caMbIli JIEBBIII HOJIb
n 3aMEHsfEeT €ro Ha €JUHUILY, a €CJIN €My JO0CTaJIOCh YUCJ/IO TOJIbKO U3 €JNHUIL, TO OH 3aMEHAET
IIOCJICIHIOIO N3 HUX Ha HOJIb.

PeanuzoBaTh OKCK 4uC/Ia, KOTOPOE OKAXKETCsl B KOHIIE Ha JIOCKE, MOXKHO TaK. 3aIlMIIEeM YUCJIO JIBO-
MYHON CTPOKOH M3 HyJell W eIuHUIl, XpaHsIieifica B maMATH, U IPOHyMepyeM €€ CUMBOJIbI CJI€Ba, HAIIPABO
qucgamu ot 0 10 n — 1, rae n — JJIMHA UCXOJIHOTO YKciIa. BpeMs OT BpeMeHH OyIeM CTPOKY U3MEHSTHb
COOTBETCTBEHHO TOMY, KaK XOIST UI'POKHU. B KaK/blii MOMEHT Hallla JIBOWIHAS CTPOKA, €CJAU CTEPETh Y
He€ JINIUPYIONINe HYJIN, ABJIAETCS UNCJIOM, HAIIMCAHHBIM Ha, JOCKE.

3apeaém mBe mepemeHHbX d u g. [lepemennas d — HOMep TAKOro CHMBOJIA, 9TO BCE CHMBOJIBI JIEBEE
d-ro y»Ke He yJacTBYIOT B ducjie (TO €CTh PDABHBI HYJIIO U PACIOJIATAIOTCS JIEBEE BCEX €JIMHUI] CTPOKH), &
g — HOMED TaKOT'O CUMBOJIA, YTO BCE CHMBOJIBI JIEBee ¢-I'O CUMBOJIA WJIA HEe YIACTBYIOT B YHCJ/Ie, U PABHBI
enunuiie. JIpyruMmu ciioBaMu, KyCOK CTPOKH ¢JieBa oT d-ro cuMmBoJia umeeT Bu 00 . . . 0, a o g-ro cumBoJIa —
00...011...1 (myJieit u eJMHKIL B KAXKJIOM CJIydae KaKoe-TO IeJi0e HeOTPUIaTeIbHOe KOJIndecTBo). VI3 Beex
TaKUX JOIYCTUMBIX d U ¢ MbI Oy/IeM XpaHUTh HAXOOJIbIIINE.

Nsnavaabno 6ygem cautath d = (. [lepemennyo g MOXKHO IPUPABHATH K HYJIIO U C TIOMOIIBIO ITPOCTOTO
[UKJIa HAfTH TIepBoe ¢, 9TO g-if CUMBOJI paBeH Hyso (mim g = n — 1, u Bce cuMBOJIBI — eaqunuIps). Janee
9Ty OIEPAIUIO 110 ITOUCKY MIEPBOrO IOIXOJISANIEr0 ¢ MbI OyIeM Ha3bIBaTh npocmuim yukaom. [lapy xomos
MBI CUMYJIAPYEM CJIEIYIONINM OOPa30M.

1. Tlo omnpenenenuio d yKasblBaeT Ha HEPBYIO €JMHUILY YUCJIA, €CJIU OHO HEHYJIeBOe, U Ha €JMHCTBEH-
HBIIl HOJIb 4Yuciia, ecym HyjeBoe. Jama 3amensier d-it cumBos. [locse sToro, ecim oH paBeH HYJTIO,
OHA YBeJUYIUBAET d, IOKa BIIEPBbIE HE OKAXKETCs, UTO d-fi cuMBOJI paBeH Hyso win d = n — 1. Ec-
JIN g OKa3aJoCh MeHbIle d, TO MPUCBOUM €My 3HAYEHUE § W MPOCTHIM IHUKJIOM J00BEMCS BEPHOTO
3HAYCHUS (.

2. Ilo onpenenennio g yka3blBaeT Ha MEPBBIN HOJIb YHUCIA, €CJU OHO CONEPXKUT HYJIU, U HA TOCJIEITHIOK
eIMHUILY B NPOTHBHOM cjydae. ['eHa 3aMeHsieT ¢-ii CUMBOJI W HPOCTBIM IUKJIOM HaXOJIUT HOBOE
npaBuiIbHOE ¢. JIerkKo BUeTh, 4TO OT olepanun [ eHbl IpaBUIbHOE d HE IOMEHSIETCSI.

CKOJIbKO pa3 HaJIo MPOJIesIaTh TOJIBKO YTO OIMUCAHHYIO mponeaypy? Kcim mbr moBropum eé k pas, To

IIOJIY UM IIPABHU/IBHEI OTBET, OJIHAKO B yCJIOBUY k OrPaHMYeHHO cBepxy umcaoM 1018

, & CTOJIBKO Ollepalnii
MBI TIO3BOJIUTH cebe He MOXKeM. BmecTo 9Toro Mbr 3amernm aBe Bermu: 1) Kaxkapiil xof Jamm ymenbimaer
KOJIN4ecTBO TP Yucjia Ha OJUH (MJIM, €CJU YUCJIO Y¥Ke COCTOSIO U3 OJHOMN Iudpbl, HE MEHsIeT 3TO
KOJIMYECTBO), & KaxKJiblii X071 [eHbl ocTaBiisier KoJm4ecTBo nudp IUCIa MPEKHUM; 2) €CJIH YUCIO0 COCTOUT
13 OfHOIM IM@PBI, TO OHO He moMeHsieTcss mocsie xomoB Hammu u T'ensr. ITostomy, ecim n — 1 < k, To
JOCTATOYHO ITIOBTOPUTH OMEPAINio . — 1 pas, mocje Iero INCa0 OKaXKeTCs OJHO3HAYHBIM, a, 3HAUNT, TAKIM
2Ke, KaK U B KOHIIE MI'PhI.

Wrak, HaM HaJI0 IIOBTOPHUTH OIMCAHHYIO BbIIIe oneparuio min(n — 1, k) pa3. Beerya, korga mMbl uro-
0O JiesIaeM, Mbl YBEJIMIUBAECM IIar IUKJIa, npoxosmuii ot 1 1o min(n — 1, k), nin yeesmausaeM d win
g, npoxomsirue oT 0 7o n— 1. Emé Mbl cuuTbIBaeM HCXOIHOE YUCJIO U BHIBOJAUM OTBET ITPOOETOM II0 CTPOKE

3a KOJIMYECTBO Olepaluii, mponopIionaibHoe n. Vroro ciaoxuocts paborst O(n).
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Typuup Apxumena 2018
, 28 anpenst — 20 mas 2018 roga

Pa36op 3agaynm «A oHa eMy Kak pa3>»

ABrop 3a1aun: Muxann Banos
[Toxroroeka TectoB u pemenuit: Muxaun BaHos
ApTop pasbopa: Muxaunn Banos

PaccMoTprM KOHKpeTHYIO ISy IIEHOH ¢, YKeJIaeMOil CTOMMOCTBIO d, ce6eCTONMMOCTBIO 1 CO CTPEMU-
TeJBHOCTHIO S. JJ1s1 Hava a mpenoI0KuM, 9TO Ce0eCTONMOCTH HET, TO €CTh IILJISIa B JIIOOOM ciIydae OyaeT
npoaana. Kak Torna IOHATH, 38 CKOJILKO IIPEIJIOXKeHN IpoiiaéT Topr?

Eciz d > ¢, To TOpr 3aKOHIUTCsT HEMEJIEHHO, JIUIIb TOJBKO MYKUK CKAaXKeT KeJIaeMyI0 CTOUMOCTb, TO
€CThb TOPI 3aKOHYMUTCS 3& OIHO JelicTBue. B MPOTUBHOM CIydae U MYy»KHK, ¥ IIPOJABEIl HA30BYT KaXKJIbIi
CBOIO cyMMy. ByJiem Terepb CJIeIuTh 3a paccmosHUeM — PA3HOCTHIO MEXK/Iy MOCJIEIHUM IIPEJJIOYKEHIEM
MY>KHKa U ITOCJIEIHUM IIPeJJIOXKeHNeM IpojaBia. V3HauaabHO PacCTOSIHHE COCTABUT ¢ — d; KaXKI0e CJjie-
JyIoIee IpeJIoXKeHNe, KaK JIEIKO BUJIETh, YMEHBIIAeT paccTodHue Ha §. KaxKablil 13 ABYX yYaCTHHKOB
OyeT Ha3bIBATH CBOIO IIEHY POBHO B TOM CJIyUae, €CJIM IOJIYINBIIEeCs PACCTOsTHAE OYJIET CTPOrO MOJIOXKH-
TeJIbHBIM (€CJIM OHO OTPUIATEJILHO WM PABHO HYJIIO, TO JJIsi MPOJABIA 9TO O3HAYAET, UTO MYXKHUK yIKe
[PEJUIOXKIJT CyMMYy He MeHbIIe, YeM Yy Hero, a JUIs MY>KHKa — UTO IIPOJABel YKe IPEJJIOKU CYMMY
He Gosibiie, yeM y Hero). Vrtak, y Hac ecTb 4ucio ¢ — d, CKOJIbKO pa3 MOYKHO M3 HEro BBIYECTHb S, UTO-
OBl OHO OCTAJIOCh TMOJIOKUTENBHBIM? To ecTh HAM HYKHO MakcuMajbHOe k, Takoe 410 ¢ — d — ks > 0;
ks<c—d-—1; k< Hl%. OTBeToM sABJIsIETCS [HT*I], rje onepanus x| o3HAYaeT HAXOXKJEHUE 4eaol
yacmu & — HAUOOJIBIIErO [EJIOTO THCJIa, He TPEBOCXOISIIErO .

cfilfl]

UTak, mocyie nepBBIX ABYX NMPEAJIOKEHUN TPOUAET erré [ PELJINK; UTOrOBas JIJIMHA TOPr'a paBHA

t=2+ [%] B ciydae d < ¢ u t = 1 unade.
Wrak, mycTh MBI 3HaeM t — KOJUYIECTBO periuk B Topre. Kak HailTu ey, mo KoTopoii OyaeT mpogaHa
masana? JIng Hadama moifiMEM, KTO BBICKAsKeT IMOCJEeIHee NMPeJIorKeHne. Tak KaK PeluIuKH My KUKa H

ITPOJIABIIA YEPEYIOTCH, aBTOP PEIJINKA 3aBUCUT JIUNIb OT YE€THOCTH t.

o ¢ me nenurca Ha 2. Torma aBTOp PEIIUKH — MYXKHUK, TPUYEM 3TO €ro %—ﬂ permka. B mepsoit

peIInKe MY?KUK CKa3aJsl d, TaK 4TO B IOCJIEeHEll pelyinKe OH cKaxKeT d + % - 8.

e { nenutca Ha 2. Torna aBTop pernku — MPOJaBel], IPUIEM 3TO ero %-H peruka. B niepBoit peruinke
IIPOJABET], CKa3aJl ¢, TAK YTO B IIOCJICTHE PEIInKe OH CKaxKeT C — (% — 1) - S.

SuauuT, puHAIBHAS IeHa Msbl f paBHa d + % - S IPU HEYETHBIX ¢ U ¢ — (% — 1) - § IPU YETHHIX T.
BcenomuuMm terneps mpo cebecroumoctb m. Jlerko BuseTh, aro eciu m < f, To nuisna OyJIeT mpojaHa
o 1eHe f, a MWHaUE B MPOIECCE TOPTOB IIPOIABEI] OTKAXKETCsI €€ OT/IaBaTh.
Urak, ecsiu MbI y2Ke MMeeM CIUCOK JAHHBIX 000 BCEX MUIANAX C;, d;, My, S5, JI€ACTBOBATH HAJIO TaK.

1. 3aBecTu ePEMEHHBIE Thest, [hest; thest; OTBEYAIOININE 38 HOMEDP, HTOTOBYIO CTOMMOCTD U JJIUHY TOPTOB
3a ONTUMAJIBHYIO IILISITY; TPUCBOUTD EPEMEHHON fhest 3HAUEHUE, TAPAHTUPOBAHHO ITPEBOCXOJISINEE
IleHy, TI0 KOTOPOii OyzeT IpojaHa MUIsSNa, KOTOpoe Mbl 0003HAYNM 3a +00 (B 3a/ade B KadecTBe
TAKOro 3HAYEHHU 100 IET, Hampumep, 108 4+ 1).

2. Ilepebparh Bce IMUISIIBI, I8 KaKI0i HalTH t;, f; ONMMCAHHBIM BBIIIE CIIOCOOOM H, €CJIM MBI CMOYKEM
KynuThb 91y nuisny (f; = m;) u ecam oHa JerieBsie, YeM IUIsiia, KOTOPYI Mbl B TEKYIHUl MOMEHT
cantaeM onTuMaIbHON (f; < fhest), TO 3aMEHUTH 3HAYCHUS IEPEMEHHBIX Ihest, [bests thest HA 1, fi, tj.

3. Korma o6paboraHbl BCe MLISIIIBI, BBIBECTUH «-1» HPU YCIOBUH [fhest = +00, & MHAYE BBIBECTH ihest,
fbest> thest -

Acumvnroruka sroro pemennst — O(n).
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