YKazaHusd K perennaM 3aa1d MyHHUIAITAILHOTO Tamna Beepoccniickoir
OJIUMIIMAJIBI TKOJIBHUKOB 0 nHpopMaTuke 2018 /2019 yuebHOrO roja.
7 - 8 KJIACCHI.

Kpachoiapckas kpaeBast peJMeTHO-METOANYeCKas KOMUCCHS
Beepocceniickoit omuMmuaibl MKOJIBHUKOB 10 HH(POPMATHKE

ITpu pazbope 3ama4 HACTOATEIHHO PEKOMEHIYETCS TOAPOOHO PACCMATPUBATH HE TOJBKO AJTOPUTMUIECKYIO CO-
CTaBJIAIONIYIO PETIeHuil, HO U MaTeMaTUIeCKYI0, B T€X CIydasX, KOT/Ia OHA He TpuBUaJabHA. MareMmarmyeckuit acmekT
pelleHns 3a/1a9u, HECMOTPsI HA CBOIO TIPOCTOTY, HIKE PA300pPaH O9€Hb MOAPOOHO C JOCTATOYHO BBICOKON CTENEHBIO
dopmanm3aMa, 9TO WHOTJA MOXKET IPersTCTBOBATH BOCIPUATHIO MIKOJIbHUKOM. IIpm pa3zbope odenb rkeraTesbHO
JOOUTHCA COYeTaHUs CTPOrOCTH U AOCTYIIHOCTH HU3JI0KEHUS .

3amaga 1: Ilouck Kyme
Borancimm mopsaakoBbIit HoMep Kymne Mutu, cauTtas OT Hadaja moe3a:
cr=[(s1—=1/4+1+ (w1 —1)-9,

31ech [-] - menas gacrb or gesenusd, [(s; — 1)/4] - kosmuecrBo kyne, npeainecTByomux Munmnomy Kyie B
Munmsom Baroue, (wy — 1) - 9 - KoIU9ecTBo Kylie BO BCeX BarOHAX, NPEJUIECTBYIOMUX MUIIMHOMY Barony.
Anasornuno, mopsinkopbrii Homep Kyme Carlm BBIYUCIISIeTCs CIEIYIONM 06pa3oM:

02:[(82_1)/4]+1+(w2_1)9

Tenepb OCTaJIOCh BBIYUCJIUTEL aOCOJIOTHOE 3HAYEHUE Pa3HOCTH 3TUX IMOPAJKOBBIX HOMEPOB - 3TO K 6y,Z[eT OTBETOM
B 3a/Ja4e:
|Cl — 62‘ .

Permenust, mocTpOEHHbIE HA UTEPUPOBAHUN TIO HOMEPAM MECT He YKJIAIBIBAIOTCS B OTBEIEHHOE BPEMS W HAOUPAIOT
HEIOJIHBIA 0aJIJI.

Sagada 2: HoBoe 611010

3aja4a HOCUT UCKJIIOYUTEIbHO TEXHUYECKHUH XapaKTep: MO CyTH CaM AJITOPUTM PACIETa MPUBEIEH B yCJIOBHH,
HEOOXO/IMMO TOJIBKO ero akKKypaTHO peajin30BaThb. A MMEHHO, eC/id a; - BEC i-I'0 UHIPEUEHTA, HeODXOAUMBbIH s
TIPUTOTOBJIEHUST OJTHOI TIOPITUHU TIO PEIENTY, b; - BeC i-TO MHTDEINEHTA, NMeromuiica B Hanmwaun y Bosol, To y BoBbr
ero xparut Ha p; = [b;/a;] noprmit. I3 Bcex TakWX BEJIWYMH HEOOXOIMMO BBHIODATH MHHUMAJIBHOE, WTHOPUDPYS
HYJIEBBIE 3HAYEHUS (ITU UHTPEIUEHTHI B JIIOOOM CJlydae NPUAETCS JOKYTIaTh B Mara3uHe), 310 1 OyeT MaKCUMAJIbHOE
KOJIMYIECTBO MOPIHit - 0003HaduM ero p. Eciau HeHyeBbIx 3Hadenuii cpeau p; #Her, To Kiaaaém p = 1. [locsae sroro mis
BCEX HYJIEBBIX p; (T.€. [Ulsd BCEX 4, TAKUX 4TO b; < @;) BBIYMCIISIEM CTOMMOCTH JJAHHOIO MHIPEIUEHTA B KOJIUYECTBE,
B KOTOPOM €ro HY?KHO JIOKYIHATH B Mara3uwHe, 9TOObI C y96TOM WMEIOMIErocs 3amaca B b; TPaMM MPUTOTOBUTH P
TOPIIHIi:

S; = (p-az- —b,‘) * Cj.

Cymma § Bcex Takux §; W €CTh CyMMa B pyOJisgX, KOTOPYIO HEOOXOIMMO MOTPATHTEH B Marazuue. OTBeToM B 3ajade
ABJIdeTCd 1apa Yucesl p u s.



Saga4da 3: AHOHMMHOE IOCJIaHUe

B mammoii 3a1a9€ HyKHO MOACIATATD [JTs KAXKI0M OYKBBI U KaXKA0H UMDl KOTUIECTBO €€ BXOXKIEHUN B CTPOKY-
[TOC/IAHUE U KOJIMYECTBO €€ BXOXK/IEHUU B CTPOKY-CTAThi0. ECiu Pa3HOCTb MEXK Iy MEePBOil M BTOPOIl BEJIMYNHAMU 110~
JIOKUTEIbHAS, TO I3TO 03HAYAET, YTO UMEET MECTO HEXBATKA KOJUYIECTBA 3TON OYyKBbI Miu MudPbI B CTPOKE-CTAThHE.
CyMMa BCEX TAKKMX TOJIOKUTENbHbBIX BeJIMIuH (T.€. 10 BceM GykBam u nmudpam, Jijisi KOTOPhIX PA3HOCTD MOJI0XKUTE b=
HA) U €CThb OTBET B 3ajade. [ Toro, 4Tobbl ObICTPO CYMTATH JAHHBIE KOJMYECTBA MOXKHO HCIOJL30BATH MACCHUB,
urgekcupyembiii ASCII-KomamMu CHMBOJIOB ¥ MIPH MPOXOJIE TI0 CTPOKE YBEJUIUBATH WJIM YMEHBIIATH COOTBETCTBYIO-
1iee 3HaYeHne MacCUBa:

AJord(S|i])] := Alord(S[i])] + 1;
B sizbike Pascal. B a3pike Python

Alord(S[i])] +=1
B aspikax C u C++:

Al(int)S[i]]++;

OO611ee KOTIUCTBO MEHCTBUIN NP TAKOM TIOAXOIE - TOPSIKA CYMMbI JJIHH CTPOK MOCTAHWS U CTATHH.
HeoGxonumo oTMeTuThb, 9To B si3bike Pascal Heobxoaumo ucnob3osarh tun AnsiString, mmbo Tun String ¢ qupek-
tusoil komnuisgTopa {$H-+}, nockonbky crpoku obpraHoro Tuna String orpaHUYUBAIOTCS JAJIUHON B 255 CUMBOJIOB.

3agaua 4: CeKpeTHOe COOO0IIEeHne

JIjist perieHusi EpBO MOA330a4M TOCTATOYHO BOCIIOIB30BATHCS METOIOM TOJTHOTO Tepedbopa: s KaXKI0ro ¢ =
1, ..., M PACCMOTPETH BCE YIACTKU MOAPAI UAYIITUX SJIEMEHTOB C Ha9aJIOM B 7-OM YUCJIE U cpean TeX U3 HUX, KOTOphIe
UMEIOT CyMMY, KpaTHYIO k, BBIOpaTh MAaKCUMAJIbHBIN 10 JJIuHE (I8 PABHBIX JJIMH BHIOUPATH yYaCTOK C MEHBIIUM
UH/IEKCOM Hadasa). Eciu He mepecuuThiBaTh Jjisi KayKI0I0 y9acTKa CyMMY, a MPUOaBJIATh OUEPEIHOE YUCIIO K CyMMe
yJacTKa C TeM K€ Ha4JaJlOM, HO Ha €IUHUILY MEHbINEeN JJIUHBI, TO MBI TIOJIy9aeM PEIIeHne ¢ KOJIMIeCTBOM AelicTBuit
O(nQ), YTO JOCTATOYHO JIJI OI'paHUYeHui 11epBoil 10/13a/1a4 1.

JIJ1si TOTHOTO pEeMIeHus 331291 HeOOXOAMMO MOCTYIUTD CJIEAYIONIUM 00pa30M. BBIYUCINM JacTUYIHBIE CYMMBI TIO
mozyo k Ha Bcex npedukcax ucxomHoro maccusa A (MHgekcaius mMaccusa ¢ 1):

[Ipy MOC/IEOBATEILHOM BBIYUCACHAN TACTUIHBIX CyMM Ha 9TO y HAC MOTPeOyeTcs MOpsiIKa n AeHCTBumil:
Sli+ 1] = (S[i] + A[i + 1]) mod k.

Hobasum vacruunyio cymmy S[0] = 0. Cymma y4yacrka OT ¢-ro [0 j-T'0 3JEeMEHTA 110 MOUYJIIO0 k MOXKeT ObITh JIErKO
BBIYUCJIEHA C UCIOIB30BAHMEM YACTUIHBIX CYyMM:

(A[i] + Ali + 1] + ... + A[j — 1] + A[j]) mod k = (S[5] — S[i — 1]) mod k.

Temepsb 3amada CBOAUTCA K CJAEAYIONIEH: HAUTH JBe OJWHAKOBBIE YACTUIHBIE CYMMBI C MAaKCHUMAJIHLHON pas3HUTIEH
HHJIEKCOB. DTO JIETKO C/eIaTh OJJHOBPEMEHHO C NX BBIYMCJICHUEM, €CIM B MACCUBE JUIMHBI &k (B CHJIy OPpaHUYEHHS Ha,
BO3MOKHOE 3HaUeHHE Kk TAKOH MACCHB MOXKET OBITH CO3/IaH) OTMEYaTbh MUHUMAJbHbIE HHACKCHI JAHHON YaCTHIHON
cymmbL: m[t] - muanMaabHOE Takoe i, uro S[i] =t (¢t =0,...,k — 1, no m[0] = 0, nosTOMy Hy/IE€BOH! JIEMEHT MOKHO
He MCToIb30BaTh). Iomyyaem obimee kKommuecTso feiicremii O(n).



