Bcepoccutickas onmuMIinaa mKoJIHLHUKOB 110 HHGOPMATHKE.
PernonanpHbIif 3TaI, BTopoi Typ, 29 ssuBaps 2018 r.

3apaya 5. YaaneHue uucen

OrpanuueHue 10 BpEMEHHU: 1 cexynna
OrpaHu4YeHHe 10 MaMsTH: 512 merabait

B psin BeInucanbl HaTypasibHbIE YUcia OT 1 0 N ¥ 33aHO HaTypaibHOE YKcio K.
BrimonHsieTcss OAMH WM HECKOJIBKO IIIaroB MO YyJAJICHHIO 4YHUCell B 3TOM psaxy. Ha
OYepeTHOM IIare OCTaBIIUECS YMCIIa MPOCMATPUBAIOTCS B BO3PACTAIOLIEM TOPSIKE, U Kaxkaoe K-e
quco yaasisiercst. Eciiu mociie o4epeHoro mara 0cTaaoch MEHbIIe K drcel, To mpoece yaaneH sl
YlCeJl 3aBEPIIAETCS.
HeoOxoaumo omnpenenuTb, Ha KakoM 1are OyJeT yAajaeHO YUCIO N, WU BBISICHUTD, YTO OHO
He OyZeT yajeHo A0 3aBEplICHHUs ITpoliecca.
Hampumep, mycts N =13, k = 2.
e Ha nepBom mare OyayT ynanens! yucina 2, 4, 6, 8, 10 u 12, ocranyrcs uucna 1, 3, 5,
7,9, 11 m13.
e Ha BTopom mare OynyT ynanensl uncia 3, 7 u 11, octanyrcs uncna 1, 5,9 u 13.
e Ha tperbem mare 6yayT yaanensl uncia S u 13, ocranyrest uucna 1 u 9.
e Ha uyerBeprom miare OyaeT yaaneHo uucio 9, ocranercs uucio 1. I[lockonbky
0CTaJIOCh OJIHO YMCJIO, IPOLIECC 3aBEPLIACTCS.
Takum oOpa3zom, yrcio 13 Oyner yaaneHo Ha TPEThEeM Iare.
TpeOyercst HanmcaTh MpOrpaMMmy, KOTopas IO 3aJaHHbIM 4uciaM N u K ompenenser, Ha
KaKkoM miare OyZeT yaaaeHo 4uciio N.

dopmam ex00HbIX OaHHbIX

IlepBasi CTPOKA BXOHBIX JAHHBIX COIEPIKAT Ienoe uncio n (3 <n < 10%).
Bropast cTpoka BXOIHBIX JaHHBIX COACPKUT 1enoe uucio K (2 <k <100, k < n).

®dopmam 8bIXOOHbLIX OaHHbIX

Tpebyercs BBIBECTH OJJHO II€JIO€ YHCIO — HOMEP I1ara, Ha KOTOpoM OyJeT ylajJeHO YncCiIo
N, uiy yucio 0, eciiu 4ncio N He OyAeT yaalieHo.

lNMpumep 8x00HbLIX U 8bIXOOHbIX OaHHbIX

BXOOHBIE HOAHHEBIE BRIXOOHBIE HOAHHEBIE

13 3
2

OnucaHue no0d3aday4 u cucmembl OUeHUB8aHUs!

banmer 3a KaXKAYIO noa3aaadyy Ha4YHCIIAKOTCA TOJIBKO B ClIy4dac, €CJIM BCC TCCThI JIA 3TOM
noa3agadyn u HeO6XO,Z[I/IMI:>IX noasazaav yCcremHoO HpOﬁI[GHBI.

JlonmoJiHuTEeIbHbIE OTrPaHHYEeHUsT
Momaxaua | Bamisr Heo0xonumsbie | Undopmanus
n K moa3azadu 0 MpoBepKe
1 16 3<n<1000 k=2 [oJIHas
2 10 3<n<10® k=2 1 TOJTHAS
3 14 3<n<1000 2<k<100,k<n 1 [IOJTHAS
4 20 3<n<10®° | 2<k<100,k<n 1,3 TONHas
5 40 3<n<10® | 2<k<100,k<n 1-4 TnonHas
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3apava 6. Crtapas KHura

OrpanuueHue 10 BpEMEHHU: 1 cexynna
OrpaHuyYeHHe 1Mo NaMsTH: 512 merabait

['pynmna 10HBIX apXxeoJjoroB paboTaeT Ha PacKOIKax 3/aHus ApeBHell Oubnmoteku. Jletom
OHU OOHAPYXHJIM OCTaTKH CTApOM KHUTH U, U3yUHB UX, CAEJAJIN CIEAYIOIINE BbIBOIBIL.

KHura conep>XuT HECKOJNBKO CTPaHUIl, KaXKAas CTPaHUIA COACPKUT JHOO TEKCT, OO
wunoctpauuo. [lepsbie K cTpaHHIl KHUTH TOYHO COJEPKAT WILTIOCTpaluH. Bce cTpaHUIbl KHUTH
MIPOHYMEPOBAHbBI, HO HOMEP CTPAaHUIIBl HAMCAH TOJIBKO HA CTPAHHIIAX, coJepKamux Teket. Cymma
HOMEpPOB CTPaHMIL C TEKCTOM paBHa S.

K coxanenuto, HU oO0IIee KOJIMYECTBO CTPAHUIl B KHHUTE, HHM KOJUYECTBO MIUTIOCTPALIUI
YCTAaHOBUTh HE yJaloch. TeM He MeHee, IOHBIX AapXeoJIOrOB 3aMHTEPECOBall BOIPOC, KaKoe
MUHHMaJIbHOE KOJIMYECTBO WILTFOCTPAIIMKA MOTJIO OBITh B KHHTE.

Hanpumep, ecan K =1, a S = 8, TO cTpaHHIBI KHUT'H MOTJIM HMETh CIIETYIOIIEe COJCPIKAHUEC
(OyxBoii «T» obo3HaueHa cTpaHuIa, CoAeprKaIas TeKCT, a OykBol «» — cTpanuna, coxepsaias
WJUTFOCTPALIHIO):

e NUTUUNMUNT, npouymepoBanbl cTpaHuiibl 2 U 6, 4 HIUTIOCTpALUY;
e NMUTMUT, nporymMepoBaHbl CTpaHULBI 3 U 5, 3 WUIIOCTPALIUU;
e MUNUUMUNMUT, npouymepoBaHa cTpaHuua 8, 7 WUIIOCTpaLil.

MuHMManbHOE KOJIMYECTBO MILTIOCTPALUil paBHO 3.

TpeOyercst HanucaTh MPOrpaMMy, KOTOPAsi 10 33JaHHBIM II€JIBIM YKciaM K u S onpenenser
MUHHMAaJIbHOE KOJIMUYECTBO WILTFOCTPALUN, KOTOPOE MOIJIO OBbITh B KHUTE.

dopmam ex00HbIX OaHHbIX

IlepBasi CTPOKA BXOAHBIX JAHHBIX cOIEPKHT wesoe uncio K (0 < k < 10°).
Bropas cTpoka BXOAHBIX JAaHHBIX coepkuT wesoe uncio S (K + 1 <s < 10%).

®dopmam 8bIXOOHbLIX OaHHbIX

TpeOyeTcss BHIBECTH OJHO II€JIO€ YHMCIO — MHUHHUMAJIbHOE KOJMYECTBO WJUTIOCTpAIluii B
KHUTE.

lNMpumep 8x00HbLIX U 8bIXOOHbIX OaHHbIX

BXOOHBIE HOAHHEBIE BRIXOIOHBIE HOAHHEIE

1 3
8

OnucaHue nod3aday4 u cucmembl OUeHUBaHUsl

banmer 3a KaXAYIO noasaaadyy Ha4YHCIIAKOTCA TOJIBKO B ClIy4dac, €CJIM BCC TCCThbI JIA 3TOM
noa3agadyn u HeO6XO,Z[I/IMI:>IX noasazaav yCcremHo HpOﬁI[GHBI.

Homsanasa | Banme JlonoJIHUTEeIbHbIE OTPaHHYEHUSsT Heobxomumbie | Mngopmanus
K s noa3aaadu 0 mpoBepKe
1 15 k=0 1<s<200 [oJIHas
2 20 k=0 1<s<10% 1 TOJTHAS
3 30 0<k<199 k+1<s<200 1 ToJTHAs
4 35 0<k<10° k+1<s<10% 1,2,3 [oJIHAas
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3apava 7. Kpacorta cdhenepBepka

OrpanuueHue 10 BpEMEHHU: 1 cexynna
OrpaHuyYeHHe 1Mo NaMsTH: 512 merabait

B nabGoparopun TeopeTHUeCKON MUPOTEXHUKU M3y4alOT HOBBIE TEXHOJIOTMM OpraHU3aluu
¢eiiepBepkoB. DeifepBepk NPEACTABISAETCS Kak KOPHEBOE JEPEBO, a IOCKOIbKY B MOIIHOM
(eiiepBepke ero AIEMEHTHI TaKXKe B3PBIBAIOTCS, TIOPOXK/1asi HOBbIE (heliepBEpPKH, TO yUCHbIE BBOJSAT
OIIEPALIMIO BO3BE/ICHUS KOPHEBOI'O IEPEBA B CTEIICHb.

Kopnesoe 0epeso conepKUT OAHY WIN HECKOJIBKO BepuiMH. OJHa U3 BEpIIUH BbIAEIEHA U
Ha3bIBAETCSl KOpHeM JAEpeBa, Ul KaXJ0H M3 OCTaJbHBIX BEPUIMH POBHO OJAHA JApyras BepUIMHA
ABIsieTcs  podumenem. llpm 3TOM oOT 1000 BEpUIIMHBI MOXHO J00paThCst 0 KOPHS,
IIOCJIeIOBATENbHO IEepPeXols OT BEpLIMHBI K €€ poAuTento. BeprimHa, koropas He sBIseTcs
poauTeNeM HHMKAaKOM Jpyrod BEpUIMHBI, Ha3blBaeTcs ucmom. Ecin BepmmHa X sBisieTcs
poOIUTENEM BEpILUHBI Y, TO BEpLIMHA Y ABISAETCA pebenkom BepMHBI X. Byaem roBoputh, uToO
BEpLIMHA U €€ POAUTEIb COCOUHEHbL PEOPOM.

Ha puc. 1 nokaszan npumep KOpHEBOTO JiepeBa ¢ KopHeM B BepuinHe 1. Poaurenem BepiiuH
2 u 3 sBnsieTcs BepiInHa |, poauTeneM BepIIMHBI 4 sBisieTcs: BepmuHa 2. Bepmunasl 2 u 3 — netn
BepLIUHBI 1, a BepinHa 4 — peGeHOK BepIIuHbI 2. JINCThSIMU ABISAIOTCS BEPIIUHBI 3 U 4.

(1)
@ &

@

Puc. 1. [Ipumep kopHEBOTO IepeBa C KOpHEM B BeplirHe 1, muctbsimu 3 u 4.

OdeiiepBepK 3a7aeTCsi CBOUM 0a3z08biM  Oepegom 1 W mowHocmwvio M. @DeliepBepk
MIPEJICTaBIsAETCS IEPEBOM, KOTOPOE TMOJIydaeTcsl B pe3yabTaTe BO3BEACHUS JiepeBa | B CTENEHb M.
Omneparusi BO3BEICHUsI JIepeBa B CTENEHb YCTpPOEHa cienyromuMm obpazom. Ecim m = 1, To
pesymbrar T' — camo gepeso T. st m > 1 paccMorpum mepeBo T ', BBIIOTHHM CIIEAYIOLIYIO
OIIepalMIo: [UIsi KaKIOTO JMcTa X jgepesa T © CO3MaqMM KOMMIO nepeBa T ¥ HA3HAYMM JIHCT X
poauTEneM KOpPHS COOTBETCTBYIoMeH konuu. [lonydupiieecs aepeBo Oyzuer aepesom T .

Ha puc. 2 nokazano nepeBo, npecraBieHHoe Ha puc. 1, B crenensix 1, 2 u 3.

T! T? T

i&

Puc. 2. [Ipumep Bo3BeaeHUs AepeBa B crenenu 1, 2 u 3.
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Ilymem B pnepeBe Ha3bIBAeTCS IMOCIEIOBATEIBLHOCTh BEPIINH, B KOTOPOW JBE COCETHUE
BEPIIHHBI COEAMHEHBI peOpoM. Bce BepIIMHbI B IyTH JTOJKHBI OBITH Pa3IHNyYHBI.

st Toro, 4TOOBI OIICHHTH KpacoTy (eiiepBepka, HEOOXOAMMO ONPEICIUTh, KaKoe
MaKCHMaJbHOE KOJMYECTBO BEPIIUH MOXKET COJIEp’KaTh MyTh B JIEPEBE, KOTOPHIM IPEICTABISIECTCA
¢etiepBepk. Ha puc. 3 mpuBeneH myTh B JepeBe T2, CoAEp KA MaKCUMAJIBHOE KOJIMYECTBO
BepiuH. TakuM 00pa3om, kpacoTa deriepBepka ¢ 6a30BbIM JEpeBOM | M MOITHOCTHIO 2 paBHa 10.

2 o
Puc. 3. HYTB B ICPCBC T , COACPIKAIMU MAKCUMAJIbHOC KOJIMYCCTBO BCPIIINUH.

TpeOyercss HamucaTh NpOrpamMMmy, KOTOpas TO ONHCAHHI0 JepeBa T W HaTypaJlbHOMY
qHCITy M ompeenseT Kpacoty ¢eiiepBepka ¢ 6a30BbIM AepEBOM | U MOIIHOCTHIO M.

dopmam ex00HbIX OaHHbIX

[lepBasi cTpoka BXOJHBIX JJAHHBIX COJACPKUT JIBa HATYPAIbHBIX YKCIa N U M — KOJIHYECTBO
BepiIuH B 6a30BoM jiepeBe ¢eiiepsepka T u ero momrHocTh (3 <N < 200 000, 1 <m < 200 000).

Bropas crpoka omnuceiBaer nepeBo T um comepxuT (N — 1) menbix wmcen: Pa, P3, ..., Ph —
HOMepa pojuTeneit BepuinH 2, 3, ..., N, coorBercTBeHHO (1 < p; <i-—1).

®dopmam 8bIXOOHbLIX OaHHbIX

TpebyeTcss BBIBECTH OJHO LENOE YMCIO — KpacoTy d(eliepBepka, IMPeacTaBIIEMOro
nepesoM T

lMpumep 8x00HbIX U 8bIXOOHbIX OaHHbIX

BXOOHBIE HOAHHEBIE BRIXOOHBIE HOAHHEBIE

4 2 10
112

OnucaHue nod3aday u cucmeMbl oUeHU8aHUsl

bannel 3a Kaxxayro nojasazgadyy Ha4MCISIOTCS TOJIBKO B CIIy4ae, €CIIM BCE TECThI I 3TOU
10/13a/1a4M 1 He0OXOIMMBIX 03314 YCIIEUTHO MTPOH/ICHBI.

IMom3anaua | Bamist ﬂonon:meﬂbm’le Orpaﬂ::leﬂm Hf{(:)?:;(:;;lrzle I/IH;[)I())(;))]:Z:]::;H 0
1 19 3<n<5000 m=1 TIOJTHAS
2 10 3<n<200000 m=1 1 NOJIHAs
3 20 3<n<5000 1<m <5000 1 TIOJTHAs
4 19 3<n <5000 1 <m <200 000 1,3 MOJIHAs
5 32 3<n<200000 | 1<m<200000 1-4 TIOJTHAs
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3apnaya 8. O6paboTka 60nbLUNX AAHHbIX

OrpanuveHue o BpeMeHHU: 2 CEeKyHJIbI
OrpaHu4YeHHe 10 MaMsTH: 512 merabait

B mnayuHoii mabGopaTopuu pa3pabaThIBacTCs HOBas apXUTEKTypa CYyMEPKOMIBIOTEpA,
no3BoJistroIIast 3G hekTHBHO 00padaThIBaTh 0OJIbIINE 00bEMBI JAHHBIX.

CynepKkoMIIbIOTEp UMEET 2% sueex mamsiT, npoHyMepoBaHHbIX OT 0 10 pA Ompe3sxkom
[L, R] HaspiBaeTCs MOCIIEAOBATEILHOCTD MOAPST UAYIIMX SYECK maMsaTH ¢ Homepamu oT L 1o R,
BKJIFOUUTEIHHO.

HexoTopsle OTpe3kn mamsTu SBISIOTCA Koppekmubimu. Otpesok mamsaru [L, R] ssmsercs
KOPPEKTHBIM, ecii ero auHa (R — L + 1) pasna 2' qnug mekoToporo i, a uucno L nenutcs na 2'.
Hanpumep, ecimu K = 3, 10 stueiiku nmamsti npoHyMepoBanbl 0T 0 10 7, a KOPPEKTHBIMU SIBJISTFOTCS
orpesku [0, 7], [0, 3], [4, 7], [O, 1], [2, 3], [4, 5], [6, 7], [O, O], [1, 1], [2, 2], [3, 3], [4, 4], [5, 5], [6,
6]ul[7,7].

KiroueBoii onepanueii B HoBoil apxurektype siBisercs onepauus STORE, kotopas 3a ogHO
JICMCTBUE MPUCBAMBACT OJHO M TO € 3HAYCHUE BCEM SYCHKAM MaMSITH HEKOTOPOTO KOPPEKMHO20
OTpe3Ka.

HcxomHo Bee siueiiku mamsiTu coqiepxar 3HadeHue 0. B mabopartopuu miiaHUpYIOT 3aITyCTHTh
Ha CYIEPKOMIIBIOTEpE MporpaMmy oOpabOTKM IaHHBIX, HO Tepen e€ 3amyckoM HeoOX0IuMo
WHUIMAJIM3UPOBATh TMaMsITh OIPEICICHHBIM 00pa3oM. A HWMEHHO: MeEpBbIE 1 SYCCK NaMSTH
HEO0OXOIMMO 3aIOTHUTh 3HAYCHUSAMH Vi, CIEAYIOIMUE Cp SYCCK — 3HAYCHUSAMH Vo, U TaK Jajee,
MOCJICTHUE Cp SIUCCK MaMATH HEOOXOIMMO 3aIl0JHUTh 3HAYCHUSIMH Vy, Tie 1 <vi <m.

Y4eHbIM HA/I0 BBISICHUTH, KAKOE MUHUMAaIIbHOE KonmdecTBo oneparuii STORE Heobxoanmo
BBINOJIHUTh, YTOOBI IPOUHUIMATIH3UPOBATH TAMSITh TPeOYEMbIM 00pa3oM.

Hanpumep, ecnuk=3,n=3,m=2,¢;=1,v1=1,¢,=2,Vv, =2, C3 =5, v3 =1, TOo UTOrOBOE
COIEP)KUMOE TaMATH TODKHO ObITh cienyromum: [1, 2, 2, 1, 1, 1, 1, 1]. B atom ciyyae mis
WHUIUAIA3AIAH TTaMSATH T0CTaTo9HO Tpex onepanuid STORE:

e STORE([O, 7], 1), mociie 3TO# onepaliu Bce SSUEHKH MaMATH COAEpKaT 3HaueHue 1;

e STORE([1, 1], 2), mocue 310l oneparmu coaepxumoe mamstu [1,2,1,1, 1,1, 1, 1];

e STORE([2, 2], 2) , mocie 3Toit oneparuu coaepkumoe mamsta [1, 2,2,1,1, 1, 1, 1],
Kak u Tpedyercs.

3amerum, uto omnepauuto STORE([1, 2], 2) BemosHUTE HENb3sl, motomy 4to [1, 2] He
SIBJIIETCS. KOPPEKTHBIM OTPE3KOM MaAMSITH.

TpeOyercs HamucaTh TpOrpaMMy, KOTOpas 10 33JaHHOMY COJEPKUMOMY ITaMSTH
oTpesensieT MUHUMalbHOe KoindecTBo omnepauuii STORE, koTopoe He0OX0IUMO BBITOTHUTH TS
WHUITUATA3AIAH TTaMSTH 33aHHBIM 00pa3oM.

®dopmam 8xX00HbIX OaHHbIX

HegBaﬁ CTPOKa BXOJHBIX JTAHHBIX COMEPXHUT TpH Henbix uyuciaa: K, n uw m (0 <k <30,
1<n<10°,1<m<10°.

CJ'ICI[yIOH_[I/Ie n CTPOK COJZCPpIKaT 110 JIBa LECJIbIX YHCIIA, i'ﬂ N3 3TUX CTPOK COACPIKUT HUCIIa Ci
nvi(1<c<21<vism,ci+cp+...+c,=2".

®dopmam ebiIxOOHbIX OaHHbIX

TpeOyercss BEIBECTH OJHO IIEJ0€ YHCIO — MUHHMalbHOEe KojmdecTBo oreparnuii STORE,
KOTOpO€ HeOOXOIMMO BBIMTOJHUTG JJI1 MHUITMAIN3AIUY TaMSITH 33JaHHBIM 00pa3oM.
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lNMpumepbl 8X00HbIX U 8bIXOOHbLIX OaHHbIX

BXOOHBIE HOAHHEBIE

BRXOOHBIE HOAHHEHIE

2

GN = W
=N W

3

OnucaHue nod3aday u cucmembi OU4eHU8aHUs

bannel 3a kaxayro noazagady HAYUCISIIOTCS TOJIBKO B Clydae, €CJIM BCE TECThI JJIA 3TOU
MoA3aa4M ¥ HEOOXOIUMBIX OA3aa4 YCIEITHO MPOMICHBI.

H0H3aﬂaqa S I[OHO.HHI/ITCJIBHLIC OrpaHnv4cHusd H606XOHI/IMLIC I/IH(l)OpMaIII/ISI
k n m nmoa3agadmn 0 ITPOBEPKE

1 15 0<k<3 1<n<8 1<m<8 0aJuIbl

2 15 | 0<k<19 | 1<n<10° | 1<m<10 1 Gl

3 15 | 0<k<30 | 1<n<10° | 1<m<10 1,2 GBI

4 10 | 0<k<30 | 1<n<10° | 1<m<50 1,2,3 GBI

5 15 | 0<k<19 | 1<n<10° | 1<m<10° 1,2 Gl

6 30 | 0<k<30 | 1<n<10° | 1<m<10° 1-5 GBI
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