Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum

Yandex, 11 susaps 2024

3a,u,aL|a A. TpaHBI/ITI/IBHoe 3aMbliKaHuMe

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

Han opuenTupoBanHublil rpad. Haiimure ero TpaH3nTUBHOE 3aMBIKaHNIE, TO €CThb JJIsT KaKJIOW ITaphbl

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
0.25 cexkyHn

256 merabaiiT

BepIUH a, b ompeaennTte, eCTb Jid IyTh U3 @ B b.

dopmaT BXOAHbIX AAHHbIX

Ha nepsoii crpoke unciio seprms n (1 < n < 1000). Cienyromume n CTPOK UMEIOT JIJIUHY 7, COCTOSIT U3
HyJIefl ¥ eIWHUIl U 3aJIAI0T MaTpUIly cMexkHocTu rpada. Eaunuiia B i-it cTpoke, j-M cTosbdie 0603HATaET

pebpo u3 ¢ B j.

dopmaT BbIXOAHbIX AAHHbIX

BI)IBG,ILI/ITG MaTpUIy CME2KHOCTHU TPAaH3UTHUBHOI'O 3aMbIKaHUA JaHHOT'O rpacba.

MNpumep
CTAHIAPTHHY BBOJ, CTaHIApTHHN BHBOJ,
3 011
010 001
001 000
000

Crpatnua 1 us 17




Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apaya B. Mumatrix

Nwms Bxonnoro daitra: CTaHZAPTHHA BBOZ,
Nmsa Beixoanoro daiiia: CTaHIAPTHHE BHBOZ,
OrpaHudenne 0 BpeMeHHU: 0.6 cexkyHT
Orpanudenne 10 MaMSITH: 256 merabaiir

Jlana 6unapHas MaTpuna. BossecTu ee B KBajpar 110 MOJIYIIIO 2.
dopmaTt BXxOAHbIX AAHHbIX

Bo Bxoznom daiine qucio n (1 < n < 4000). Janee n crpok. B kaxkoit n cumsosios. Kaxkiprit —
nwm 0, wnm 1.

dopmaT BbIXOAHbIX AAHHbIX
B BBIXOAHOI OJIHO YHMCJI0 — KOJUIECTBO €IUHUI] B MATPUIE-KBaIpaTe-UCXOTHOIA.

MNpumep

CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,

011
100
101

CrpaHnua 2 us 17



Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apava C. YkpageHHbIi maccus

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 0.8 cexyun
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Manpuuk Ilers smobur maccusol. HemaBHo emy momapuim orpoMublii MmaccuB duces F' pazmepa 27.
Ilersi yesioBeK CTpPaHHBIN, U [PU BUJE MACCHBA U3 YUCEJ CPA3y HAYMHAET CYUTATH KAKHe-TO CyMMBbI Ha
wéM. CrernuajibHO JIjIsi 9TOI0 OH KYIWJI B Mara3uHe HOBBII IycToil maccuB P pasmepa 2" u Havayg ero
3alOJIHATD 10 ctefyiomenmy npasuiy: Pli] =3 ., F[j]. Ipyrumn ciiopamu 11st KazKI0r0 j, TaKoro 4To
Jj — nommacka i (r.e. moburosoe «M» uncen i u j pasuo j), [lerss npubasui F'[j] K n3HAYAIBHO HYJIEBOMY
snadenuio Pli].

Ho morom cayunioch yxkacuoe — maccuB F ykpanu! Teneps Ilerst xoduer pasbickarh mMaccuB F, HO
OH He MOMHUT, KaKue 3HadeHUs TaM ObLIM M3HAYaJbHO. EIMHCTBEHHOE UYTO y HEro ecrb — MaccuB P.
ITomorure Ilere BoccTanoBuTh Maccus F'.

dopmaT BXOAHbIX AAHHbIX

B mepBoii crpoke BXOJHBIX JAHHBIX jJaHo ojHO unciao n (1 < n < 20).

B crepyromeit cTpoke manbr 27 wmcer, i-e w3 mux — suadenne P[i] (—107 < P[i] < 109) (mymepamua
BEJIETCST C HYJISA).
MdopmaT BbIXOAHbLIX AAHHbIX

B oxnoit crpoke BbiBeguTe 2™ Unces, i-e u3 KOTOpbIX — 3Hadenne F[i] (Hymepanust BeJ@TCst ¢ HyJIs).

MNpumepsbl
CTaHZApPTHHE BBOZ CTaHOApTHHHE BHBOZ
2 1120
1234
3 12345678
13410 6 14 16 36
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum

Yandex, 11 susaps 2024

3apayva D. lNepeBopoT 6uTOB

VMg BxoaHoro haitna:
Wms BeIxomHOTO daiiia:
Orpann4enue 10 BpeMEHH:
OrpaHudenne 0 MAMSTH:

Hana Tabsmma nxm n3 0 u 1. 3a 0J{HO JelicTBHE BbI MOYKeTE IOMEHSITh BCe OUTHI Ha IPOTUBOIIOJIOZKHbIE
(ro ecrb Bce 0 Ha 1 u Bce 1 Ha 0) B Jr0GOM cTONIOIE MM B J110060i cTpoKe 910l Tabsmibl. Ber Moxere

CTaHIAPTHHE BBOZL
CTaHAAPTHHH BHBOZ,
1 cexynja

256 merabaiiT

coBepIuTh k meficTeuit. Kakoe MakcnMaibHOe KOTUIECTBO 1 BBI MOYKETE MOy IUTh?

@dopmaT BXOAHbIX AAaHHbIX

[TepBasi cTpoKa coJepKUT Tpu Hesbix dncaa n, m u k (n x m < 500, k < 1000).

Cremyromiue n CTPOK COJEPKAT OIMUCAHUE TabJIATIBL: B (- U3 9TUX CTPOK COJIEPKUTCSI OUTOBAsI CTPOKA

JJINHBI T10.

®dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe CNHCTBEHHOE YHCJIO — OTBET Ha 3aJa4dy.

lMNpumepsbl

CTaHIApPTHHN BBOJ,

CTaHIapTHHN BHBOJ,

322
11
10
11

544
0011
1100
0001
0101
0010

16
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apgava E. CumnaTtunyHble y3o0pbl

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
Orpanudenne 1o MAMSITH: 64 merabaiita

Kowmmanust BrokenTiles mnanupyer 3aHsITbCST BBIKJIAIBIBAHIEM BO JBOPAX ¥ COCTOSITETBHBIX KJIUEHTOB
y30p U3 YE€PHBIX U OeJIBIX IJINTOK, KaXKJaasd N3 KOTOPBIX uMeeT pa3mep 1 X 1 merp. VI3BeCcTHO, 9TO JBOPHI
BCEX COCTOSITEIbHBIX JIIOJIEll MMEIOT HanboJiee MOTHYIO Ha cerofus popmy npamoyroabauka M x N MeTpos.

OHako pu coCTaBIeHNN (PUHAHCOBOTO TIIAHA ¥ JUPEKTOPA ITON OPraHM3aIiy MOsIBUIOCH TIEJTBIX JTBE
CEPBE3HBIX TTPOOJIEMbBL: BO EPBBIX, KAXK/IBII HOBBII KJIMEHT OUYEBUJIHO 3aX0U€ET, YTOOBI y30D, BHLIOKEHHBIN
y HEro BO JIBOPE, OTJIMIAJICS OT Y30POB BCEX OCTAJIBHBIX KJIUEHTOB 3TOH (DUPMBI, a8 BO BTOPBIX, 3TOT y30D
JIOJIPKEH OBITh CUMIATHIHBIM.

Kak noka3zasio ncciieoBanue, y30p SIBJISETCS CUMIIATUYIHBIM, €CJIU B HEM HUTJIE HE BCTPEJIAeTCs KBaJl-
para 2 X 2 Merpa, MOJHOCTHIO IMOKPBITOTO ILJINTKAMU OJHOIO IBETA.

st cocTaBiienns (pUHAHCOBOIO IIJIAHA IUPEKTOPY HEOOXOANMO y3HATD, CKOJIBKO KJIUEHTOB OH CMOYKET
00CIyKHUTh, IIPEKIe YeM CUMIIATHYHBIE Y30Phl JAHHOIO pasMepa 3akoHdarcs. Ilomorure emy!

dopmaTt BXxOoOHbIX OaHHbIX

Ha mneppoii crpoke BxopHOro aiia HAXOMATCs JBa IIOJOKHUTENBHBIX HEJbIX YHCIA, Pa3JeJeHHbIe
upobesiom — M u N (1 < M x N < 30).
dopmaT BbIXOAHbIX AaHHbIX

BriBeuTe B BBIXOAHON (hailyl €IMHCTBEHHOE YHCJIO — KOJUYECTBO PA3IMIHBIX CUMIIATUYHBIX Y30POB,
KOTOPBIE MOYKHO BBLIOXKUTHL BO ABope pasdmepa M X N. Y30pbl, nojydaionumecs Apyr U3 Apyra CIBUTOM,
[IOBOPOTOM HJIM OTPAKEHUEM CUUTAIOTCH PAJIMIHBIMU.

lNpumepsbl
CTaHIApTHHI BBOJ, CTaHIapTHHI BHBOJ,
11 2
12 4
41 16
23 50

CrpaHnua 5 us 17



Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apaya F. lNyTeBble cTpokwu

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Paccmorpum opuenTupoBanHbiil rpad G, UMEOINMI N BePIIUH, MPOHYMEPOBAHHBIX HATYPAJIbHBIMA
qucgamu or 1 110 n. B rpade G BO3MOXKHO HaJm49ue HECKOJBKHUX JyT MEXKJIy OIHOW W TOH ke Hapoi
BEPIIUH, & TaKxKe Jyr, BeIyIIUX U3 BEpIIMHLI B Hee caMy. Kaxkmast jyra rpada oMedeHa HEKOTOPOM
OykBoil jaTuHCcKOro asidpapura. Kaxkmomy mytu B rpade G MOXKHO IIOCTaBUTL B COOTBETCTBUU CTPOKY,
COCTOSIIYIO U3 OYKB, HAIIMCAHHBIX Ha ITOCIEI0BATEIHHO IPOXOAUMBIX B COOTBETCTBUU C STUM IIyTEM JIyraX.
DTa CcTpoKa Ha3bIBaeTCs IIyTeBO# MeTkoi myTu. Hazosem crpoky S myTeBoil cTpokoil rpada GG, eciu B
HEM CYIIECTBYET IIyTh, IIyTeBasl METKa KOTOPOTO paBHa S.

Bama samgada mocuntars octarok or gejeHusi Ha 1000000 kosumvuecTBa IMyTeBBIX CTPOK rpada G,
COCTOSIIINX POBHO M3 L CHMBOJIOB.

dopmaT BXOAHbIX AAHHbIX

B nepBoii cTpoKe BXOJHBIX JAHHBIX 3alcaHbl Iejble duciaa n,m, L (1 < n < 10, 1 < m < 10000,
1 < L < 100), paBuble KOM9IecTBY BepinH u pebep rpada G, a TakKe JJIMHE MyTEBBIX CTPOK, KOTOPbIE
HY>KHO uckaTb. Ciemyiomnme m cTpokK 3amaoT ayru rpada G. KaxKgas m3 3THX CTPOK CONEPXKHUT JIBa
HaTypasbHbIX unciaa a, b (1 < a,b < n) ¥ MaJeHbKYIO JATUHCKYIO OyKBY €, YTO O3HAYAET HAJIMIHE J[YI'H
13 BEPIIMHBLI ¢ B BEPIIUMHY b, ITOMEYEHHOH CHMBOJIOM C. DJIEMEHTBI KarKJI0i CTPOKHU OTAeeHBbI JPYI OT
ApyTra mpodeaMu.

@®opmaT BbIXOAHbIX AAHHbIX

Enuncreennas cTpoka BBIXOJIHBIX JIAHHBIX JIOJ2KHA COIEPKATH OJHO YUCJIO, PABHOE OCTATKY OT JIejie-
HUsI KOJTIMIECTBA, MyTEBbIX CTPOK jymHbl L B rpade G Ha 1000 000.

MNpumep

CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOJ,
4 4 100 2
12 a
23b
34 a
41b
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apgada G. CeepTka

Nwmst Bxosuoro daita: CTaHIAPTHHY BBOJ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cekynia
OrpaHnudenue 1o IaMsITH: 256 merabaiiT
Pacemorpum Bee mopmuoxkectBa muoxkectBa U = {0,1,2,...,n — 1}. Kaxmomy mnojaMHO)KeCTBY
k
A = {ai,a9,...,ar} cooTBeTCTBYET YHHKAJIbHOE Iiejioe 4ucyo, paBHoe p(A) = > 2%, Oyuknuio F or

=1
N-3JIEMEHTHOI'O MHOXKECTBa Oy/1eM 3a/1aBaTh MaCCUBOM IIeJIBIX duces [ umHBL 2" Tak, 9To 3HaYeHne (PYHK-

mu F'(A) pasuo f[p(A)].
Bawm manber gBe dyukinun F' u G, HyKHO HaiTn GyHKIuO H Takyo, 94To

H(A)= Y  F(B)G().

BUC=A

@dopmaT BXOAHbIX AAaHHbIX

B mepBoii crpoke 3amanb gBa neabix qucaa n u t (1 < n < 16, 1 < ¢ < 100). 3xecs n— pasmep
MHOKecTBa U, a t— KOJIMYECTBO TECTOBBIX CilydaeB. Bo BTOpOil cTpoke 3a/iaHbl Ilejible 4Yuciaa a u b,
kazkoe or 1 10 10°. DTH umcia HCHOMB3YIOTCH B CICAYIONIEM IeHePATOPE MCeBI0CTY YARHEBIX THCET:

1. unsigned int cur = 0; // 6e33HakoBoe 32-6UTHOE HUUCIO
2. unsigned int nextRand16() {

3. cur = cur * a + b; // BHYHCIAETCH O MOAYJIO 232
4 return cur / 29; // memoe wmcno ot 0 mo 216 —1
5

TecToBBIE CIyuau FeHEepPUPYIOTCs MOCIe0BATeIbHO. B KasKJ0M U3 HUX CliepBa MeHepUpPYyIOTCs 10 II0-
PSJIKY 3JIeMeHThl MaccubBa [ (3Havenus dbyHkuum F), a 3aTeM TeHEepUpYIOTCS 10 MOPSAJKY 3JEMEHTHI
maccuBa ¢ (3mavenus dbyuxkmun G). Kaxoe crieyiomiee neaoe 9ucjio reHepupyeTcst BHI30BOM (DyHKIIUH
nextRand16().
dopmaT BbIXOAHbIX AaHHbIX

B orBer Ha Ka)K,ZLbeI TECTOBBIN CJIy‘IafI BbBIBEJIUTE B OTﬂeJIbHOfI CTPOKE€ OJJHO 1eJIoe [YUCJIO:

<z H(A) - (p(A) + 1)) mod 232,
A

lNpumepsbl
CTaHIAPTHHHE BBOZ, CTaHIAPTHHHE BHBOZ
32 2723387430
30 239017 3167905008
16 2 551267264
239 17 1632349120
3amevaHue

MaCCI/IBbI B IIEPBOM TECTE€ U3 IIpUMEpa:

f1:3,113,3395,36331,41370, 61471, 9130, 11774

g1: 25547, 45526, 55066, 13590, 14501, 41817, 9356, 18543

hy: 76641,8167827, 273846333, 5284992017, 1656829263, 11450721456, 3699971823, 14260048942

fa: 32024, 43238, 51978, 52034, 53714, 38578, 43250, 52338

g2 62834, 50034, 59250, 8050, 44914, 36722, 53106, 20338

ha: 2012196016, 6482475400, 8243104152, 15561662464, 7225902008, 16869349792, 22350138288, 44342816072

CrpaHnua 7 us 17



Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apayva H. Matb gpakoHoB

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 0.3 cexyun
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B Kopomepcrse JlaHHHCTEPOB 1 3aMKOB M HECKOJIBKO CTEH, COEIUHAIOININX JBa 3aMKa, HUKAKHE JBa
3aMKa He COeIUWHEHBI 0ojiee, TeM OTHON CTEHOI, HM OJHA CTEeHa He COeIMHSIET 3aMOK C COOOIi.

Cup xxeiime Jlanaucrep ysuaJi, uyro Heitenepuc Taprapuen cobupaercst aTakoBaTh €ro KOpOJIEBCTBO.
On xXo4er 3alUTUTh CBOU BJIaJeHUsA. Y HEro ecrb k JIMTPOB cTpaHHoil xKujgoctu. OH XO4eT pacupeieInTh
9TY >KHUJKOCTh MEXKJIY 3aMKaMH TaK, YTOOBI KaXKIbIil 3aMOK COJEPKaJl HEKOTOPOE KOJMIECTBO KUIKOCTH
(BO3MOZKHO, HyJIEBOE WJIH HeIeI0e KOJIecTBO JuTpoB). [Tocie 9Toro crabuibHOCTh CTEHBI, COeIMHSIOMIE
3aMKHU @ U b, coeprKallifie T U i JUTPOB YKUIKOCTH, COOTBETCTBEHHO, PaBHA T - 1.

Barma 3ajaua — HalTH MAKCHMAJIBHYIO BOSMOXKHYIO CYMMY CTabUIbHOCTEN cTeH, KoTopyto Cup Jlxkeii-
Me JlaHHHCTEp CMOXKET JIOCTHYb

dopmaTt BXOAHbIX AAHHbIX

[Tepsasi cTpoka cojepkut jaBa neabix yuciaa n u k (1 <n <40, 1 < k < 1000).

Hanee cremyer n ¢Tpok. B i-if n3 HUX CONEPIKUTCA M LEBIX GHCET G4 1,02, ---,0in (aij € {0,1}).
Ecim 3aMku 7 n j coequnenbl cTeHoil, a;; = 1. B nporusroM ciydae oHo pasHo 0.

lFapanTupyercs, 9To a;; = a;; 1 a;; = 0 11s Beex 1 < 4, j < n.

@®opmaT BbIXOAHbIX AAHHbIX

BriBeinTe ofiHO YHCIIO — MAKCUMAJIHHYIO BO3MOXKHYIO CYMMY CTabWIbHOCTEH cTeH, KoTtopyio Cup
Ixxefime JlanauCcTEp CMOXKET TOCTUYD.
Barmm oreT OyseT cUNTATHCS MPABUILHBIM, €CJTH €r0 abCOMIOTHAS WM OTHOCUTENbHAS TOYHOCTH HE
npesocxout 1075,
A wMeHHO, eciM BAIl OTBET paBeH a, & OTBET XKIOPWU paBeH b, TO BAIll OTBET OYIET 3ad9TeH, eCJIH
la=bl < 107,

maz(1,b)

MNpumepsbl

CTaHIAPTHHY BBOJ, CTaHIapTHHH BHBOZ,
0.250000000000

o O

4.000000000000

_ O O P O O Ww
O O P OO+ 1+

= O = O
O - O

3ameyaHune

B nmepBom npumepe, ecoim 3amku 1, 2, 3 conepkat 0.5,0.5, 0 TUTPOB KUIKOCTH, COOTBETCTBEHHO, OTBET
paBen 0.25.

Bo Bropom mpumepe, ecau 3amku 1,2, 3,4 comepxkat 1.0,1.0,1.0,1.0 IuTpoB KUAKOCTH, OTBET PaBEH
4.0.

CrpaHnua 8 us 17



Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apaya |. [1Ba kanuTaHa

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 1 cexynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Kax usBectno, y Uepnoit 2Kemuyxkunbl nBa kanutana: kanutan [[xexk Bopobeit u Bapbocca. Ko-
pabJib COMEPXKUT POBHO Ny IYIIIEK, PACIOJJIOXKEHHBIX B Psd. Bo Bpems 00si 0ba KalmuTaHa pa3 B MUHYTY
OJTHOBPEMEHHO JIAIOT KOMAHJIbI CBOUM MaTpocaMm. KoMaH/ bl OBIBAIOT CJIEIYIONIUX BUIOB:

e send [ r — mocjarb CBOUX MaTPpOCOB CTpPEJIATHL U3 IIyHIEK C HOMEpaMu OT l 0 T BKJIIOYUTEJIbHO

e back [ r — 0oTO3BaThL BCEX CBOMX MATPOCOB C IIYIIEK ¢ HOMEpPaMu OT [ jio r BK/IIoYuTebHO. K na
KaKUX-TO MYIIKaX U3 TOTO OTPe3Ka HET MATPOCOB, MOUYUHSIIONINXCS STOMY KAllUTaHy, TO C TAKIMUA
IIyIIKaMU HUYEro He IIPOUCXO/IUT

e rum — IPUHECTH €Il OJIHY OyTHIJIKY pOMa

Kaxkast KoMaH1a BBIIOJIHSIETCST MTHOBEHHO, ITOCJIE Uero CPaykKeHue WIET elle MUHYTY J0 CJIeyoIei
KoMaHIbl. Eciin B KaKoif-TO MOMEHT y OJHOM U TOI Ke IMyIIKH OKAXKyTCsl MAaTPOCHI, HOIINHSIONIIECS Pas3-
HBIM KaIllUTaHaM, OHU TIOJIEPYTCS U YOBIOT JIPYT JAPYTra. DTa CATYAIlUsl He yCTPAanBaeT HUKOIO U3 KAITUTAHOB,
1 II09TOMY OHH OOpATUJINCh K BaM C IIPOCHOOi TOMOYb UM B PEIIEHUH 9TOH IPOOJIEMBI.

Ilepe Hauaaom odepeiHOrO cpakeHust KarnuTaH xkek Bopobeit m Bapbocca cocTtaBmim maaHbl CBOUX
neiicreuii. IsBecTHO, uTO maH KanutaHa /Ixxeka Bopobbs cocrout 3 mq KoMaHs, a miaH bapbocchr — u3
Mo KoMaH . B Havdase i-oif MUHYTBI 0051 KarKIblii KallUTaH JTaeT CBOMM MaTpOCaM i-yi0 KOMaHIy U3 CBOEIO
IJIaHa, €CJIN B HEM €CTb XOTdd 6bI Z KOMaH/T. BaNI HOpyLH/IJ'II/I HUCIIPaBUTDL IIJIaHBI TakK, LITO6BI BC€ MaATPOCHI
OCTAJIMCh »KUBBI. EIMHCTBEHHAs JTOCTYIIHAsS BaM MOJMMDUKAIUS IIJIaHa CPaXKeHUsI — BCTABKA HECKOJIbKHIX
KOMaH/Ja rum B JIIO6BI€ MecTa. I_IOHS{THO7 9TO KallUTaHbl HE OYE€HDb JIIO6$[T MEHATH CBOU IIJIaHBI, HOSTOI\Jy
CyMMapHOEe KOJIMYECTBO KOMaHI, No0aB/JIeHHBIX BaMu B 00a IIaHa, JOJKHO ObITH MIHIMAJILHO.

dopmaT BXOAHbIX AAHHbIX

B mepBoii cTpoke JaHO YMCIIO N — KOJIMYECTBO Iytinek Ha Kopabie (1 < n < 109).

Bo BTOpOii cTpOKe 3a/1aHO YUCII0 M — KOJIMIecTBO KoMaH 1 B 11ane /xkeka Bopobbst (1 < my < 3000).
B ciemyronmx mq crpokax mnepedncaeHbl KOMaHIbl n3 iaHa J>xkeka Bopobbsa. Komanapl 3a1aHbl Tak, Kak
OHU OIMCaHbI Boie. {1 Bcex KOMaH 1, NCIOIL3YIONmX | u 7, BepHo, 910 1 < I < r < n. lapantupyercs,
9TO IOCJIeJHAS KOMaH a B IJlaHe — back 1 n.

Bo ciienytoneii cTpoke 3aJ1aHO YHCIIO0 Mg — KOJIMYeCTBO KoMaH [ B miane Bapbocest (1 < mg < 3000).
B cienyromux mo cTpoKax mepedmnceHbl KoMaHIbl n3 miana bapboccbl. KoMaHabl 3a1aHbl Tak, KaK OHU
onucanb! BeIre. J[is Bcex KoMaH/1, UCIOAb3yomux | u r, BepHo, uro 1 < I < r < n. lapantupyercs, 4ro
nocJjieJHsisd KOMaHda B I1aHe — back 1 n.

@dopmaT BbIXOAHbIX AAHHbIX

B G,ILI/IHCTBeHHOfI CTPOKE€ BbIBEJETC MUHHUMAJIbHOE KOJIMYIECTBO AOIIOJIHUTEJIBbHBIX KOMAaH/I.

CucTtema oueHkn

[Tepsag rpymma TectoB crout 20 6a/u10B. Bajuiel 3a 3Ty rpyIiny HAYUCIAIOTCS TOJIHKO IPU ITPOXOXK 1€~
HUM BCEX TECTOB rpymmbl. [[jist Bcex TecToB 9T0ii IpyIbl BHIIOIHEHO yeaosue (n,mi, ma < 20).

Bropas rpymnmna tectoB crouT 35 6as110B. Bajuibl 3a 3Ty rpyIiny HAYUCIAIOTCI TOJIHKO IIPU ITPOXOXKIe-
HUJ BCEX TECTOB IPyMIbL. [IIst Bcex TecToB 9TOii TPYIIBI BHIIOJIHEHO yeyoBue, (n,mi, ma < 300).

TpeTbst rpyiia TecToB cTOUT 25 6aJ110B. Basabl 3a 3Ty IpyIITy HAUUCISTIOTCS TOJIBKO IIPU TTPOXOXKIe-
HUJ BCEX TECTOB IPpymmbl. /It Bcex TecToB 9Tl TPYIIIBI BBIIOIHEHO yesoBue, (n, my, ma < 1000).

Yersepras rpytia TecToB cTouT 20 6asmoB. KaxKIblil TeCcT 3TO#l TPYIIIBI CTOUT OIPEIEIEHHOE KOJIU-
9eCTBO OAJIIOB.

Crpatnua 9 us 17



Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum

Yandex, 11 ausaps 2024

Mpumep

CTAHIAPTHHY BBOJ,

CTaHIapTHHN BHBOZ,
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apayva J. Hum

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 2 CeKyHIbI
Orpanudenne 10 MAMSTH: 512 merabaiir

Cepreit X. u Cepreit B. cobupatorcs nourpars B Hum. CHavyajia OHU BBICTABJISIIOT k CTOIOK KaMHEId,
coJiepKaliye ai,as, ..., KaMHel COOTBETCTBEHHO. 3aTeM OoHU 1o odepenn xouaT, npudem Cepreit X.
HAYMHAET IePBbIM.

B cBoit xo1 urpok Beibupaet JiroOyIo HEITYCTYIO KyUIKY U 3a0upaeT OTTy/1a JTI000e HEHY/I€BOe KOJIUIeCTBO
KaMHell, ecJIu Ha, MOMEHT XOJ[a BCe KYUKHU IIyCThIe, TO Y UI'DOKA HET XOJa, U OH [IPOUTPHIBAET.

W3 ocoboit JitobBI K IPOCTBIM YHCIaM, OHU PENInIn ¢JiesiaTh Kaxkjaoe a; or 0 10 A, rje a; — npocTroe
qucyo. [lo manubiM k m A HaliiuTe YUCI0 HAYAJTBHBIX cOCTOsSHNIL, matomux nmobeay Cepreio B.) ecn o6a
HI'POKA UI'PAIOT ONTUMAJIBLHO. BhiBeuTe oTBer 1o Moyimo 107 + 7.

dopmaT BXOoAHbLIX AAaHHbIX
EuncrBennast crpoka BXOTHBIX JaHHBIX comepKuT apa dnciaa: k u A (1 < k < 10°,2<A<L5- 104).

®dopmaT BbIXOAHbIX AAHHbIX

Boise e 1o Mosymo 109 4 7 4mcsio Haua bHBIX COCTOSHUM, obecreunBaiomux Beiurpsim Cepreio B.

lMNpumepsbl
CTaHIAPTHHN BBOJ, CTaHIapTHHN BHBOJ
37 6
4 13 120
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apava K. LLlectuyronbHbie 4OMUHO-POMOBbI

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 2 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

HpaBI/IJIbeIfI MIeCTUYTOJIbHUK CO CTOpOHOfI JJIMHBL v pa3J1eJICH Ha 6n2 CANMHUYIHBIX TPEYT'OJIbHUKOB.

X

Ero Tpebyercst OSTHOCTBIO TOKPBITH 663 HAJIOXKEHUN U [I€PecedeHnii JJOMUHO-poMbamu — (urypamu,
COCTABJIEHHBIMU U3 JIBYX €IMHUYIHBIX TPEYTOJHLHUKOB C O0IIEil CTOPOHOIA.

Tpebyercss MOCYUTATH YHUCJIO CIIOCODOB MOKPBITH IIECTUYTOJIBHUK TakuM obpaszom. Hampumep, jBa
crrocoba MOKPBITH IIECTUYTOJIBHUK CO CTOPOHON 1 IpUBEIEHbI HA PUCYHKE.

®dopmaT BXOAHbIX AAHHbIX

Bxoamoit daiii comepxkut wucio n (1 < n < 7).

@dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe 9HCJIO CIIOCODOB IOKPBITH HMIECTUYTOJIbHUK ,ZLOMI/IHO—pOM6aMI/I.

MNpumepsl
CTaHIAPTHHHE BBOZ CTaHOAPTHHHE BHBOZ
1 2
2 20
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apava L. HeobbivHasa copTupoBka

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 3 CEeKyH/IbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit
Bawm mana mocseroBaTe/IbHOCTD PA3INIHBIX IEIbIX YHCET A1, G2, - - - , . BCe Unciia B IOC/IeI0BaTE/ b

Hoctu Jiexkar B orpeske [0,2F — 1], rae k nano.

Jasaiite onpesesmm byuknmo f(z) ais uncia x, kotopoe jexuT B orpeske [0, 28 —1] kak kosmgecTso
UHBEPCUI B IIOCJEJI0BATEJIBHOCTH a1 O T,a2 DX, ...,0n O T.

Tenepsb JaBaiiTe oTcopTupyeM Bce Iesible uncia u3 orpeska [0, ok — 1] no Bo3pacraHUIO 3HAYEHUI
dyuKIMT f, a 3aTeM 0 BO3PACTAHUIO CAMHUX YHCEJI.

Bawm nama nmosurus p. Hafinure p-e quc/io B 9TOM MOPSIKE COPTUPOBKY BCEX IEJIBIX UHCEN U3 OTPE3Ka

[0,2F —1].
®dopmaTt BXOAHbIX AAHHbIX

B nepsoii crpoke naxomurcst eauHcTBeHHOE Teaoe unciao t (1 < ¢ < 20) — KOJIUYIeCTBO TECTOBBIX
ciay4daeB. [laee maxomuTces onmcanne ¢ TECTOBBIX CAYYaeB B CIEAYIOMEM gopMarTe:

[lepBast  cTpoka  COAEPKHUT TpU [EJBIX Yucjaa n, k, P, pa3leJeHHBIX  1pobeIoM
(1 <n <1051 <k <301 <p < 2F) — kommuecrso umcen B 10C/IEI0BATEIBHOCTH, Hapamerp k
U 3a/IlaHHAS TO3UIUS.

B crieaytorneit ¢cTpoke HAXOMSTCS N PA3JIMIHBIX [EJIBIX THCEJT A1, (2, - - - , Gy, PA3IEJECHHBIX IpobeaMu
(0 <a; < Qk)

CyMMa Bcex 1 BO BCeX TECTOBBLIX CiIyuasx He mpesocxomut 100

CDopmaT BbIXOOHbIX ONAdHHbIX

ZL.HH KaKJI0ro TeCTOBOIO CjIy4das BbIBEAUTE €IMHCTBEHHOE I1€JI0€ YHUCJIO — pP-€ I1€JIO€ YUCJ/IO B IOPAJIKE
COPTUPOBKHU BCEX IEJIBIX YHCEJT U3 OTPE3Ka [0, 2k — 1], OIIMCaHHOM B YCJIOBHUM 3a/la49H.

MNpumep

CTaHIApPTHHN BBOJ, CTaHIapTHHN BHBOJ,

435 2
2037
221
20
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apgava M. YBugetb HOHra n ymepetob

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Hunarpammbr FOHTa MCHONB3yIOTCS JJIsI TOrO, 9TOOBI M300pa3uTh pa3bueHne Yucjia Ha CcjaraeMble.
Pasbuenne umciia n Ha ciaraeMmble MPEICTABISET COOOW CyMMy BuUIa 1 = mi + Mo + ... + my, TIe
ma >m2> ka

JuarpamMma cOCTOUT U3 N KBaJIPATUKOB, OPIaHU30BAHHBIX B BHUJIE Kk DPsiJIOB, Tjie k KOJIMYECTBO cjarae-
MBIX B pasbuennn. Psiji, COOTBETCTBYIOMINIT YUCITY 1M, COIEPAKUT M; KBAIPATUKOB. Bce psi/ibl BBIDOBHEHBI
10 JIEBOMY KPAIO M YIIOPSIOYEHBI OT 00Jiee JJIUHHOTO K 00Jiee KOPOTKOMY.

Hamnpuwmep, muarpamma FOHra, mpuBejieHHasi Ha PUCYHKE, COOTBeTCTBYeT paszbuenuto 10 = 5 + 3 + 2.

WHorma MoXKHO BIucaTh ofHy auarpammy FOura B apyryro. dumarpammy X MOXKHO BIHCATH B JHa-
rpaMMy Y, eciu MOXKHO yJAJUTh HEKOTOpPble KBaJApPATUKHM U3 JHarpaMMbl Y Tak, 4TOOBI ITOJIyYHIach
guarpamMma X . OTMETHM, 9TO pa3peniaeTcs TOJAbKO YAAJsITh HEKOTOPbIe KBaIPATHUKHU, BpaIlaTh WX OT-
paxkaTh amarpaMMy He paspemnaercs. Hanpumep, auarpamma mjs pasbumenns b = 3 + 2 moxkeT ObITb
BIIHCAHA B auarpamMmy s pasomenns 10 = 5+ 3 + 2, Kak IIOKa3aHO HA PUCYHKE.

C npyroii cTOpOHBI, AuarpaMmy Jijist pa3buenusi 8 = 4-+4 HeJib3sl BIUCATH B IHAIPAMMY JJIsi pa30ueHust
10=5+3+2.

JL71st 3a1aHHOTO N HAIUTE TaKoe pa30ueHne N Ha CJIAraeMble, 9TO B COOTBETCTBYIOILYIO MY JIMarPaMMY
FOHra MOoXXKHO BIHCATH MAKCUMAJIBHOE KOJUYIECTBO PA3JIUIHBIX JIHATPAMM.

Hanpuwmep, B quarpammy Jist pasouennst 10 = 5 4 3 4+ 2 MoxKHO BuucaTh 36 Pa3IMYHBIX JIHATPAMM.
Opnrako 9T0 HE MakcHMaJibHOe 3HadeHue. B guarpammy s pasouenus 10 = 4+ 24+ 2 + 1 + 1 MoxKHO
Brucath 41 auarpammy FOmnra.

®dopmaTt BXOAHbIX AAHHbIX
Bxognoii daiin comepxut nemnoe unciao n (1 < n < 100).

dopmaT BbIXOAHbIX AAHHbIX

Ha mepsoii crpoke BbIXOJAHOrO hailia BbIBEIUTE MaKCHMaJbHOE 4YHCIO guarpaMm HOHra, KOTOpble
MOKHO BIIHCATH B HEKOTOPYIO JMarpaMMy, COOTBETCTBYIOIIYIO Pa30MEHUIO Ha cJlaraeMble TnC/Ia 1.

Ha BTOpOIit cCTpOKE BBIBEIMTE OJHO UJIM OOJIee MEebIX TUCeS — KOJUIECTBO KBaJIPATUKOB B KaXKJIOM U3
PSI0B ONITUMAJIBHON JImarpaMMBbl.

Mpumep

CTaHIAPTHHHE BBOZ, CTaHOAPTHHHE BHBOZ
10 41
4321
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apada Q. Xor-convolution

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 3 CeKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Jambr 1Ba Maccusa jumnoil 28, TlocunraiiTe nX XOr-cBepTKY MO MO0 1€9+7.
dopmaTt BXOAHbIX AAHHbIX

Ha nepsoii crpoke mano ommo umcio k (0 < k < 20). Ha Bropoil cTpoke jaH HEpBBI MacCCHB a;
(0 < a; < 1e9+6,0 < i < 2F). Ha sropoii crpoke gan sropoit maccus b; (0 < a; < 1e9 + 6,0 < i < 2F).

CDopmaT BbIXOAOHbIX AdHHbIX
Boiseaure 2F wncen ¢ (0 < ¢; < 1€9 + 6) — XOr-cBepTKY JIByX MACCHBOB.

Mpumep

CTaHIAPTHHHE BBOZ CTaHOAPTHHHE BHBOZ
32

N O -
w =
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apgava R. TpumutHo

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 3 CeKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Henasno I'ne6 paccoinan cBou pomaruue urpymiu. YToObl 0CTaTbCs HE3aMEUEHHBIM, OH PEIIUJI CO-
6paTh ux obpaTHO B KOPoOKy. Kopobka nmeer pasmepsl n Ha m. Bee urpymku [71eb6a MOXKHO IpeacTaBUTh
B BUJIE YI'OJIKA U3 TPEX KJIETOK, MO0 B BIJIE TPEX KJIETOK, PACIIOJIOXKEHHBIX BI0JIb IpsIMOii. Bam Tpebyercst
BBISICHUTH, MOYKHO JII COOPaTh BCE UTPYIIKHA OOPATHO B KOPOOKY TaK, 9TOOBI BCsS KOPOOKa ObLIa IMOKPHITA
AIPYIIKAMU U HUKAKHE JIBe UI'PYIIKH HE IIepeceKanch. JloMa Bce UIPYIIKI MOXKHO II€pEBOPaYNBATD.

dopmaT BXOAHbIX AAHHbIX

B exunCcTBEHHO! cTpOKe 3ammcanbl 4 nesbix umcaa n,m,a,b (1 < n-m < 100; 0 < a < 100;
0 < b < 100) — pa3mepbl KOPOOKH U KOJIMIECTBO UI'PYIIEK THUIA «[IPAMAasi» M «YTOJOK» COOTBETCTBEHHO.

dopmaT BbIXOAHbIX AAHHbIX

Eciu 3amocTuTh KOPOOKY JAHHBIM KOJIXYECTBOM HIDYIIEK BO3MOXKHO, B €UHCTBEHHOII CTPOKE BbIBe-
qure «YES» (6e3 KaBbIUeK).
Nuade B exuHCTBEHHOl cTpoKe BhiBeguTe «NO> (6€3 KaBBIUEK).

lMNpumepsbl
CTaHIAPTHHN BBOJ, CTaHIapTHHN BHBOJ,
2622 YES
6315 NO
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Yandex Algo 2024-2025. Mapannens A. Butoesle onTumusauum
Yandex, 11 sxBapsa 2024

3apava S. Kinetic segment tree

Wnmst BxogHoro dgaitira; CTaHIAPTHHE BBOL
Vms BeixomHOTO aiiia: CTaHAAPTHHH BHBOZ,
Orpanndenue 1o BpeMeHH: 5 CeKyH]I
OrpaHnudeHue 1o IaMsITH: 256 merabaiit

Janer Tpu MmaccuBa k, b u t muanr n. [locrymaer ¢ 3anpocos 4 THUITIOB:

'
e 1 [ r. Tpebyercs BbIBECTH mi?(kiti +b;).
1=

e 2] r d. Tpebyercsa nupubasuts d K by, byy1, ..., by.
e 317 d(d>0). Tpebyercst ypesmants ty, tj41, ..., t, Ha d.

e 47 x vy z Tpebyerca uamenurs k; Ha x, b; Ha y u t; Ha 2.

(DopmaT BXOAHbIX OAdHHbIX
Ilepsas crpoka cogmepsxut n (1 < n < 109).
Lk

Bropas crpoka comepxur ki, ko, ..., k, (—10% < k; < 10°).
TpeTbst cTPoKa coepuT by, ba, ..., b, (—10% < b; < 10°).
YerépTas CTPOKa COACPIKNT 11, ta, ..., t, (—10° < t; < 109).

[Iaras crpoka comepxut ¢ (1 < ¢ < 109).
Curestyronue ¢ CTpoOK COJIep:KaT OIMMCAHUE 3aIllPOCOB B OJHOM U3 CJIEYIONUX (hOPMATOB:

e 1lr(1<i<r<n)

20rd(1<I<r<n, —10°% <d <109

e3lrd(1<I<r<n,0<d<109
edizyz(l1<i<n, —10% <z y, z<109)

®opmaT BbIXOAHbIX AAHHbIX

ﬂﬂﬂ KaKJI0T'0 3allpOoCa II€pBOI'0 TUIla BbIBEAUTE NCKOMBIit MHUHUMYM.

MNpumep
CTaHIAPTHHY BBOJ, CTaHIapTHHN BHBOJ,
5 -11
10-1-2 -3 -12
-1 0 1 2 10000 -18
-10 -10 -10 -10 -10 -12
8 -10100
115
222 -12
115
33520
115
113
4 1 100 -100 -100
115
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