Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgayda A. lNpobnema nagnwaxa

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

Mynpblii majuiax BHUMATEIbHO CJIEJUT 3a OJIArONOJIy9IreM CBOUX IIOJJIAHHBIX, KOTJA BEPIINUT HUX
cyibObl. B wacTHOCTH, Ha HEM Bce 3a00ThI O BCTYHAIOIIUX B OpadHbIA BO3PACT IOHOMIAX U JEBYIIKAX €ro
crpanbl. U, KaKk MOJI0KEHO CEePhbE3HOMY IIPABUTEJIIO, BCE [0 HAyKe — Iepell TeM, KaK TBOPUTb MOJIOJIbIE
ceMbH, Tauiax mposest [nobanbroe TectupoBanue u o 100-6a11bHOIN MKaJIe OmpeIe nI COBMECTUMOCTD
BCeX IOHONIEH n JAEBYHIEK B COBMECTHOM 6paKe.

A jasbmie uro? Ilajuimax Hac/IBIIAH PO 3a/a4dy O HA3HAYEHUH, HO €My He HPaBUTCS ee YCTaHOBKA.
JeiicTBUTEIBHO, MOYXKET JIM OBITh CIHOKOITHA €ro JiyIia Jaxke B CJIydae BCeoOIero GJIarono/ydusi, ecjim
KOMY-TO M3 HOJJIAHHBIX MJI0X0? V1 MOXKHO JiM »KepTBOBATH MHTEpecaMu XOTsi Obl OJHO# ceMbu BO 6J1aro
obmecrBa? Koneuno, ner!

[Magumaxy mumaee npyras Mbicab. OH XOUeT CO3/aTh MAKCHUMAJJILHOE UHCTIO ceMel, TpIIeM CIeIaTh
9TO TaKUM 0OPa30M, 4TOOBI MUHUMAILHAST COBMECTUMOCTh B CEMbe OblLIa MaKCUMAJLHON. A permmTsb 9Ty
HEKJIACCHYECKYTO 3ajady OH mpocuT Bac. [Tomornre majumraxy!

@dopmaT BXOAHbIX AAaHHbIX

B mepBoit cTpoke BXOTHBIX JAHHBIX COMEPKATCS JIBa IEJIbIX YNC/Ia 1 U 1M — KOJMIECTBO FOHOIIEH 1
KOJIN9IecTBO JieBymek coorBercTBerHo (1 < n,m < 200). Iociemyromume n CTPOK COAEPIKAT IO M, HEJbIX
amcen ot 0 10 10 — koahpUIEEHT COBMECTHMOCTH COOTBETCTBYIONIEH Maphl (MeHbIlee 3HAYCHHE MeHee
CIIOCOBCTBYET CyNPYKECKOi YKU3HN ).

CDopmaT BbIXOOHbIX ONAdHHbIX

B emumncTBEHHYIO CTPOKY BBIXOJHOTO (hailjia BBIBEINTE HAUMEHDLIITHN MCKOMBIN 0aJuI, IIPU KOTOPOM
BO3MOKHO CO3/JaHAE MAKCUMAaJbHO BO3MOYKHOI'O KOJIMYECTBA CEeMENHBIX map.

MNpumep

CTaHIApPTHHN BBOJ, CTaHIapTHHN BHBOJ,
34 76
77 88 31 67
96 30 2 68
35 39 76 45
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgada B. HapkokoHTponb

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

B masnenbkoMm roposke «M» Hagasia eficTBOBaTH CJykKOa HAPKOKOHTPOJId. [lepBas 3amada ciryzK0Ob1 —
BBISICHUTB, CKOJIbKO HAPKOTOPTOBIEB paboTaeT B OKPECTHOCTH TOPOAa. ATEHTBI CJIy?KOBI OMMPOCHIIN BCEX
HapPKO3aBUCHUMBIX B T'OPOJIE U COCTABUJIN CIIMCOK CJYYaeB MPOJIAXKU TPABKU, IIPOU3OIIEIIITNX 38 OJTHU CYT-
KW, C YKa3aHHEeM MECTa U BpeMeHU HaOIoeHus. Ternepb aHaJuTUKNA XOTAT HOHATH, CKOJIBKO YK€ Ha CAMOM
Jiejie eCTb HAPKOTOPIoBIEB. V3 TaHHBIX pa3BelIKM M3BECTHA MAKCUMAaJbHAs CKOPOCTb, C KOTOPOI MOXKET
JABUTATHCA HAPKOTOPT'OBEIL. AHa.HI/ITI/IKI/I IpOCAT BaC y3HATH, KaKO€ MUHUMAaAJILHOE KOJIMIECTBO HAPKOTOPD-
TOBIEB MOIVIM YYaCTBOBATH BO BCEX 3aUKCUPOBAHHBIX CJIyUasX MPOJAXKH TPABKH.

®dopmaTt BXOAHbIX AAHHbIX

Ha mepsoit crpoke BxoHOTO (haiina comepkarcs Heble YUCia N U U — KOJUYIECTBO CIyUIaeB IMPOJIAXKU
TPaBKHM U MakKCHMaJibHasi CKOpocThb Hapkoroproema ( 1 < n < 100,1 < v < 10000). Cuenyrorme n
CTPOK COJIep2KaT ONMUCAHUS CIydaeB mpojaxku Tpasku B hopmare «HIY:MM z y», rne H4:MM — Bpems
HPOJIAXKM, T U Y — KOOPJMHATBEI MeCTa, B KOTOPOM IIPO/IABAJIACH TPaBKa (/IS IPOCTOTHI OY/IeM CUNTATD,
9TO BCE MPOUCXOAMIIO Ha 110cKocTn ). Koopauuarst mo momysto He npessbiaior 1000. CKopocTh BbpazkeHa
B KM/, KOOD/IHHATHI — B KM.

@®opmaT BbIXOAHbIX AAHHbIX

BriBenure B BeIXOAHON aiiyli OMHO UNCI0 — MUHAMAJIbHOE BOZMOXKHOE KOJIMIECTBO HAPKOTOPTOBIIEB.

MNpumep

CTaHIApTHHI BBOJ, CTaHIapTHHI BHBOJ

4 1 2
12:00 0 O
13:10 0 1
0
1

14:00 1
15:00 1
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apayda C. [eHb poxxaeHus

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

Murst 3HaKOM € M IOHOIIIAMHA U 7 JEeBYIIKaMU 1 XO4YeT IIPUIJIACUTH 9aCThb U3 HUX Ha CBOM JAE€Hb POXK-
JCHUA. EMy N3BECTHO, C KaKUMMN JEBYHMIKaMN 3HAKOM Ka.}K,IH:H‘/JI IOHOIIIa, U C KaKUMHM IOHOIIaMM 3HaKO-
Ma KaxK/Jasd JEBYIIIKA. On xouer ,HO6HTI)CH TOro, 9TOOBI Ka}K,HbIﬁ HpHFJIaLHéHHbIﬁ OBbLI 3HAKOM CO BCEMH
HpI/IFHaIHéHHBHVII/I IIPOTUBOIIOJIO?KHOT'O II0JIa, IIPUIVIACUB IIPXU 93TOM MaKCHMAaJIbHO BO3MOXKHOE€ IHCJIO CBOUX
3HaKOMBIX. Ilomorure €My 9TO C,H,eJIaTb!

dopmaTt BXOAHbIX AAHHbIX

Bxomuoit daitsi cocTouT m3 OMHOrO MJIM HECKOJBKUX HAOOPOB BXOIHBIX JaHHBLIX. B 1epBoil cTpoke
BxoHOTO (baiiyia 3ammcano unciao nabopos k (1 < k < 20). B nocienyromux cTpokax 3allMcaHbl caMu
HaOOPBI BXOJIHBIX JAHHBIX.

B nepsoit crpoke Kazkmoro Habopa 3amatorcsa dnciaa 0 < m < 150 m 0 < n < 150. Hasee cioemyior
M CTPOK, B KaXKJIOM M3 KOTOPBIX 3aIlMCAHO OJIHO WJIM HECKOJIBKO JHCeJ] — HOMEPA JIEBYIIEK, C KOTOPBIMU
3HAKOM i-i1 I0HOIma (KaXK/Iblif HOMep BCTpedaercs He 6osee onHoro pasa). Crpoka 3asepmaercs qucsoM 0.

®opmaT BbIXOAHbIX AAHHbIX

st Kazkaoro Habopa BBIBEIUTE UETBIPE CTPOKU. B IepBoii M3 HUX BBIBEAUTE MaKCUMAJIbLHOE YUCTIO
3HAKOMDbBIX, KOTOPBIX CMO2KET ITPpUIJIaCUTHb MI/ITH. B C.He,ZLyIOH_[eIu/I CTPOKE BBLIBE/IUTE KOJIMIECTBO FOHOIIIEi
7 KOJMYIECTBO JIEBYIIEK B MaKCHMaJbHOM Habope 3HakoMbIX. Cllemyomime gBe CTPOKH JOJIKHBI COIEp-
2KaTb HOMeEpa HpI/IFﬂaLHéHHbIX IOHOIIIEN 1 HpI/II‘.HaHléHHbIX JAEBYIIEK COOTBETCTBEHHO. EC.HI/I MaKCUMaJIBHBIX
HabOPOB HECKOJIBKO, TO BBIBEIUTE 00O M3 HUX.

MNpumep
CTaHIApTHHI BBOJ, CTaHIapTHHI BHBOJ,

2 4

22 2 2
120 12
120 12
32 4

120 2 2
20 13
120 12
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgayva D. MarHuTtHble noayLlKu

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

Tlopox 6ymytero 3acTpoen Hebockpebamu, Jjisi MEPEIBUKCHUST MEXKJTYy KOTOPBIMU U MAaPKOBKU TPAHC-
[IOpTa MHOTHE TPOMKHN HEOOCKPEOOB COeIMHEHBI TPEYTOJIbHON IMOMYIIKON M3 OMHOIO/ISIPHBIX MATIHUTOB.
Kaxknas morynika coequasieT poBHO 3 HeOOCKpeba 1 BUJ| CBEPXY Ha Hee MPEeJICTaB/IsgeT cO00# TPeyrobHUK,
¢ BepIIMHAMHU B HEOOCKpebax. DTO MO3BOJIAET OECHPENSITCTBEHHO MEePEIBUTaThCs MEXK/Y COOTBETCTBYIO-
My Hebockpebamu. [lomymiku MOXKHO fiejilaTh Ha pa3HBIX YPOBHSAX, HOTOMY OIUH HEODOCKPED MOXKET
OBITH COEMHEH PA3JINIHBIMU IOAYIIKAMA C MApaMu JPYTUX, IPUYIeM JIBa HEOOCKpeba MOTI'YT COeIUHSITH
HECKOJIBKO TIOJIYIIEK (KAaK C PasHbIMH TPeThbUMU HeOOCKpebaMu, Tak U ¢ OJMHAKOBbIM). Hanpumep, Bo3-
MOXKHBI J[BE TOIYIIKH HA PA3HBIX YPOBHAX MexkKIy Hebockpebamu 1, 2 m 3, u, KpomMe TOTO, MarHUTHAs
nojymka mMexay 1, 2, 5.

CI/ICTeMa MarivTHBIX IIOJYIIEK OPpraHU30BaHa TaK, 9TO C UX IIOMOIIIbIO MO2KHO ,[LO6I/IpaT])CH oT OAHOI'O
HeOOCKpeba, 110 JI06Or0 JIPYroro B 3TOM Topoje (¢ OJHON MOAYIIKN Ha JPYIYI0 MOXKHO II€pPEMeNaThCst
BHYTpHU HEOOCKPEDHA), HO TOJJIePKAHKIE KaXKJION u3 HUX TpebyeT GOJIbINNX 3aTPAT SHEPIHU.

Tpebyercst HanmcaTb MPOrpaMMy, KOTOpast OIPEIE/INT, KAKUE U3 MArHUTHBIX [TO/IYIIEK HEJIb3sl YIAIITh
U3 MOy IIIEYHOI CUCTEMBI FOPOJIA, TAK KaK yIajJeHre JIaXKe TOJIbKO 9TOH MOAYIIKNA MOXKET IPUBECTH K TOMY,
9TO0 HaIyTCsT HeOOCKPEOhI N3 KOTOPBIX TEIeph HEJIb3d J100paThCs /10 HEKOTOPBIX APYyrux HeOOCKPeOOB, n
KUTEJISIM CTaHeT OY€Hb I'PYCTHO.

dopmaT BXOAHbIX AAHHbIX

B mepsoit crpoke BxomHOTO haitma HaxomsTes uncaa N u M — KoaudaecTBO HEOOCKPEOOB B ropoje u
KOJIMYECTBO PabOTAIONMX MArHUTHBIX MOAYIIEK cooTBeTcTBeHHO (3 < N < 100000, 1 < M < 100000). B
KaxkJIoi u3 ciaemytomux M cTpok depes3 mpobes 3alicalHbl TPU YUCIa — HOMepa HeboCcKpeboB, CoeInHEeH-
HBIX noayInkoit. Hebockpebnr mponymepoBanbl oT 1 10 N. [apaHTUpyercs:, 9T0 UMEMOIIHeCsT MArHUTHBIE
[TOAYIIKH IIO3BOJISIIOT IIEPEMEIIATLCS OT OJHOI0 HeDoCKpeba 10 JIF0OOIro Jpyroro.

(DopmaT BbIXOAOHbIX AdHHbIX

BriBenuTe B BBIXOMHOM (hail/l cCHAYA A KOJUIECTBO TEX MATHUTHBIX IOYINEK, OTK/IIOUEHNE KOTOPBIX
HEBO3MOXKHO 0e3 HapylIleHus COODINEHUs B ropojie, a MOTOM uxX HoMepa. Hymeparus JIO/2KHA COOTBET-
CTBOBaTHL TOMY IOPSIKY, B KOTOPOM ITOYIIKH IEPEIUCIeHbI BO BxoaHOM daitie. Hymepanus nadnnaercs
C €JIMHUIIEL.

lNpumepsbl
CTaHIApTHHN BBOJ, CTaHIapTHHN BHBOJ

31

123

32 0
123

321

5 4 1
123

24 3

124

351
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgava E. KoMnoHeHTbl BepLWNHHOW ABYCBSAI3HOCTU

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

Kommnonenroii Beprmunoii gsycssiznoctu rpada (V) F) Ha3blBaeTCss MAKCUMAJBHBINA 110 BKJIIOUEHUIO
noirpad (cocrosimuii u3 BepiuH 1 pebep), Takoil uTo Jiobble jBa pebpa M3 HEro JiexkaT Ha BEPIIUHHO
IIPOCTOM TIHKJIE.

Jlan HeopueHTUPOBaHHLIN rpad 6e3 neresb. Tpedyercs BbIIE/IUTH KOMIIOHEHTHI BEPIIMHHON JIBYCBSI3-
HOCTU B HEM.

dopmaTt BXOAHbIX AAHHbIX

[TepBas cTpoka BxoAHOrO (haiiga COAepKUT JBa HATYPAIbHBIX YUCIA 1 U 11 — KOJUIECTBA BEPIIMH
u pebep rpada coorsercrerto (1 < n < 20000, 1 < m < 200000).

Cireyronue m CTPOK COIEp:KaT ONUcaHue pebep 0 OJHOMY Ha CTpOKe. Pebpo HoMep i ONUCHIBAeTCS
JIBYMSI HATYPaJbHbIMU YucIaMu b;, e; — HoMepaMmu KOHIOB pebpa (1 < b, e; < n).

@dopmaT BbIXOAHbIX AAHHbIX

B mepBoit cTpoke BBIXOIHOTO baiiia BHIBEIUTE TEI0€ IUCT0 k — KOJTMYECTBO KOMIIOHEHT BEPITIHHOM
JIBYCBI3HOCTHU r'pada.

Bo BTOpOIt cTpOKE BBIBEAUTE M HATYPATBHBIX UHUCEN A1, A2, . . ., Gy, HE MPEBOCXOMAINX k, TIAE a; —
HOMED KOMITOHEHTBhI BEPIIUHHON JIBYCBSI3HOCTH, KOTOPO# HpUHAIJIEXKUT i-€ pebpo. Pebpa HymepyroTcs
C €JIMHUIIBI B TOM TOPSIIKE, B KOTOPOM OHU 3aJTaHBI BO BXOJHOM (aiise.

KomrmoreHTsl TpebyeTcss HyMepoBaTh B HOPSAKE BO3PACTAHUS MUHUMAJLHOIO HOMEpa pedpa, BXOIs-
IIIET0 B KOMITOHEHTY.

Mpumep

CTaHOAPTHHE BBOZ CTaHOAPTHHHE BHBOZ
2
111222

O = W N = O
[l 2 I S R GV I \G I )]
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apaya F. Bo3BpauieHne gomoii

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

C HaCTyIIJIEHUEM HOBBIX OFpaHI/I‘—IeHI/Iﬁ n3-3a lIaHJaeMnun B J—IQH_H/IHOM By3€ CHOBa BBeJIX JJUCTAHIITMOHHOE
o0ydeHue, IO3TOMY OH PEIINJI HAKOHEI-TO Che3IUTh JOMOIM K poauTesssM. K COXKAJIEHUIO, 9Ta M0e3IKa
BCerla 3aHMMAaeT y HEro MHOI'O BPEMEHH, IIOTOMY YTO €My CHadaJia IPUXOIUTCH JIETETh Ha CaMOJIETé B
MocKBYy, & IIOTOM JIETETH €IIE CTOJBKO K€ J0 CBOEr0 POJIHOI0 TOPOJIA.

Bceero B cTpane n ropofioB U m IpsSIMBIX JBYCTOPOHHUX peitcoB. Mexk1y mapoil roposoB MOKeT ObITh
HECKOJIBKO JIBYCTOPDOHHUX PEeNCOB, MOYKET CYIIECTBOBATH JBYCTOPOHHUIT pefic MeK/y OJHUM U TeM Ke
ropoJIoM (HEKOTOPBIM JIIOJISIM [POCTO HPABUTCH JIETATh U YATATH KHIZKKY ).

Cuns B camosiére JIéma momaymali, Kak ObLIO0 ObI XOpOIIO ecjin Obl peiic u3 ropona A B ropox B, a
nocJie u3 ropoxaa B B ropon C npepparusics Obl B OAMH NPAMOil peiic Mexxay ropogamu A u C, a peiicb
AB u BC npocto 661 ucuesnu (cokpamenne AB o3nauaer peiic Mmex iy ropogamu A u B).

Taxk kax JIéma obuT pemars pasjddHbE 3aJa4d, & B caMoJieTe ObLIO CKYYHO, OH PEIIN Y3HATD
MOXKHO JIM, 3Has BCe Peiichbl B CTpaHe U ITOCJIeI0BATE/ILHO UCIOJIb3Ysl OlIEPaIldio IPEBPAIICHHSI CYIIECTBY-
fomux peiicos AB u BC' B peiic AC ¢ ynastenunem peiicoB AB u BC, ocraBuTh BCero OIuH peiic B CTpaHe.
IIpu MbIC/IEHHOM BBIIIOJIHEHUH TaKoi oneparuu JIéma MoxkeT BHIOMpaTh JIIOObIE JBa PA3JIMIHBLIX peiica, B
TOM YHCJIC JIBa ABYCTOPOHHUX peiica MeXK/y OJHONM M TOU 2Ke Iapoil TOpOJOB WU Peilic MexK/y IOpOoJoM
1 uM camMuM. Ecju npy BLIIOJIHEHUH Ollepalliil JOJKEeH UCUe3HyTh peiic AB, a Takux peiicoB HECKOJILKO,
TO peiic AB ynansercst CTOIbKO Pa3, CKOJLKO OH MCIIOJIbL3YeTCsl B 9TOM omnepaluu (TO eCTh OJIUH UJIN JIBA.).

ITomorute Jlermte 1o 3aIaHHBIM UCXOAHLIM peiicaM MeXKy FOPOZaMH Y3HATL MOXKHO JIA [P IIOMOILIN
IIPUMEHEHU ITPOU3BOJIBHOE YHUCJIO Pa3 Ollepalliy, OIIMCAHHON BBIIIE, OCTABUTH BCErO OJIUH pEiC.

@dopmaT BXOAHbIX AAaHHbIX

B mepBoii cTpoke depes mpobes 3ammcanbl Tpu wmcaa n, m u p (1 < n,m < 10°, p € {0,1}) —
KOJINYECTBO T'OPOIOB B CTPaHe, KOJIMIeCTBO JIBYCTOPOHHUX PEiCOB MeXK Iy FOPOJAME U HY2KHO JIA BHIBOIUTD
MOCIEAOBATEIBHOCTD ONIEPAIUI, €CIM MOXKHO OCTABUTL POBHO OJUH pEIic.

B carepyronx m crpokax HaxogsTes mapbl Bepiut a; u b; (1 < a, b; < n) — HOMEpa ropoJioB, MKy
KOTOPBIMHU ITPOXOJUT -1 pefic.

@®opmaT BbIXOAHbIX AAHHbIX

B neppoii crpoke BoiBeauTe «NO», eciim HeJIb3sl OCTaBUTH POBHO OIUH peiic. B mporuBHOM ciiydae
BoIBeIUTE «YES».

Ecmu p = 0, T0o He HY2KHO BBIBOJUTD IIOCJIEI0BATEILHOCTD OIIEpAInil IIPY CYIIIeCTBOBAHUN OTBeTa. Hcn
xKe p = 1, To majiee BbIBeguTe M — 1 CTPOK, B KayKJOW CTPOKe 4depe3 Ipobesl HOJIXKHBI ObITh 3aIMCAHI
qucia a;, by n ¢ (1 < a,b;,¢; < m), o3Ha9aONME HOMEPA TOPOJIOB, JUIsi KOTOPBHIX Defichl a;b; n bic;
[IPEBPAIIAIOTCA B Q;C;, & CAMU PEHCHI YIAJISTIOTCSI.
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl

Yandex, 12 oktsbpsi 2024

MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,

321 YES
12 321
23

331 YES
12 123
23 131
13

330 YES
12

23

13

461 NO
12

23

34

41

13

2 4

CucTtema oueHKkn

TecTbl K 3TOM 3aJa4€ COCTOAT U3 IIATU T'PDYIIIL. Basner 3a KazKAYIO T'PYIILY CTaBATCA TOJIBKO IIPU

IPOXO2KJAECHUN BCEX TECTOB I'PYIIIBI 1 BCEX TECTOB HeO6XOﬂI/IMbIX T'py1III.

JlomotHUTEIbHBIE OTPAHUYEHUS
I'pynma | Basibt Tpeb. rpymib KommenTapmnit
n,m p

0 0 - - - Sample tests.

1 10 n,m< o - 0

2 20 n,m < 1000 - 0,1

3 15 n,m < 100000 - — Kaxgprit ropon numeer He 60-
Jiee 2 peiicos (ecsu peiic ujer
U3 ropojia B HEr0 CaMoro, TO
OH caM 110 cebe paccMaTpHUBa-
eTcss Kak 2 peiica IJig 9TOTO
ropoa)

4 20 n,m < 100000 p=20 - Bam my»XHO TOJIBKO BBIBE-
ctu «NO» /«YES», mocneso-
BaTeJIbHOCTH Ollepalluil BbIBO-
JIUTH HE HYXKHO JIa2Ke B CJIy-
Jae MOJIOXKUTEILHOTO OTBETA

5 35 - - 0-4
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apada G. Adnarpammbl HOHra BbIxogasaT B MHTEpHeT

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

Poma u Censt manu koutect u3 10 3agad npo quarpammy FOHra u Tenepb BBIHY2KJIEHBI CKPBIBATHCST OT
HemunKomHanzopa. Ho onn caumkom jobar auarpamMmmbl FOHra u XOTSAT J€/IATHCS HOBBIMU OTKPBITHUSI-
vu. OTHAKO JIEP2KATHCsI BMECTE OUYEeHb PUCKOBAHHO, TAK KAaK B CJIyYae Uero MoBsiKyT UX 0DOUX, TOITOMY
OHU BBIHY2K/I€HBI 00maThest depe3 Murepuer. Ho "obbransiit MaTepHeT" mostHOCTHIO KOHTpOIpyeTcst Jle-
vuKomHanzo0poM, 103TOMY OHU TIOJIB3YIOTCST JAPKHETOM.

B nmapkmere sr060€e coobIIeHEe MOXKET TIPOJIE/IATh JIMHHBIN 3aIlyTAHHBIN MyTh 10 MOJIydaTess dIepe3
MHOXKECTBO CepBEPOB. BoJjiee Toro, 0HO JaxKe MOXKET IPOXOIUTL Uepe3 OJUH U TOT K€ CEPBEP HECKOJILKO
pas. 3a cuer 3Toro coobIeHre CJI0KHEE OTCIEIUTh.

Komnbiorep PoMbl cBsizan ¢ cepepoMm 1, a komupiorep CeHu — ¢ CEPBEPOM 7.

HemunKomHazop xouer mepexsaruth PomuHO coobmmenne ¢ gmarpammoit FOura. st atoro emy
HeOOXO0/IMMO B3JIOMaTh TaKOH cepBep, 4To coobinenue, nociantnoe Pomoii, o siobomy mytu k Cene mpoitier
Jepes 9TOT cepBep POBHO OAWH pas.

Haiinure Bece momxomsiiue cepBepa.

®opmaT BXOAHbIX AAHHbIX

B nepgoii crpoke daiisia jano KoamdecTBo TecToBbix pumepos t (1 < ¢ < 500).

Kaxxnapiit TecToBbIli TpMMep BBIVIAAUT TaK: B IEePBOMl CTPOKe JaHBI JBa YHCAA: 7. U M
2<n<5- 10,0 < m < 106), YHCJIO CEPBEPOB M YNCJIO NPAMBIX COeIUHEHUI MEXK/y CepBEepaMU.

B KaxK/10ii U3 [0CJIe/lyIOIUX M CTPOK COJEPXKUTCs yIopsioueHHas mapa duces a u b (1 < a, b < n),
9TO 03HAYAET, UYTO C CEPBEPA G MOYXKHO IIEepecyiaTh COODIeHne HAIPSMYIO Ha cepBep b.

lapanTupyercs, 9TO 3TU yHOPsIOUEHHDBIE TAPHI HE TOBTOPSIOTCS BHYTPHU OJHOTO TECTOBOI'O IIPUMEPA.

Taxk »Ke rapaHTAPYETCsI, ITO U CYyMMa 10 71, T CYMMA II0 M 110 BCEM TeCTOBBIM IIPUMepaM He IIPEBOCXOIUT

106.
(DOpMaT BbIXOAOHbIX AdHHbIX

J1J1sT KazKJI0ro TEeCTOBOTO IIPUMepa TPedyeTCst BLIBECTHU JBE CTPOKU: B IEPBOMl IUCJIO MOIAXOMAIINX CeP-
BEPOB, a BO BTOPOIl — HOMEpPA ITUX CEPBEPOB B MOPsiJIKE UX CJIEIOBaHUS Ha IIYTH OT a /10 b depe3 mpobe.

MNpumep
CTaHIApPTHHN BBOJ, CTaHIapTHHN BHBOJ,
4 4
4 3 1324
2 4 0
13
32 0
22
12
21 14
31
23
4 4
12
2 4
34
13
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apavya H. Dkcneanuyns

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 2 CeKyHIbI
Orpanudenne 10 MAMSTH: 256 merabaii

Bunnu-ITyx ornpasusicst B ouepeayo Drcreaumuio mo Jlecy!

Jlec mpesicraBisieT coboil N MOJISTHOK, COGIMHEHHBIX M JIBYCTOPOHHUMEU TponuHkamu. [Ipu sToM BO3-
MO2KHO, 9TO JIJIs HEKOTOPBIX HOJISTHOK HE CYIIECTBYeT Criocoba J00paThes U3 OJHOM B APYTYIO 1O TPOIIMH-
KaM. 3a MOJIOBUHY CYTOK (JIeHb Wyl HOUB) IlyX IPOXOAUT POBHO 110 OJHON TPOIUHKE.

Korga [lyx mpumés Ha paccBeTe Ha OUepeHYIO HOISTHKY, eMY ITOKa3aJI0Ch, 9TO OH BEPHYJICS K ITOJISTHKE,
¢ KOTOpOIi OH Haday coe myrermecrBue. OH TakyKe YBEPEH, UTO He MPOXOIUJ HU IO OJIHON TPOIMHKE
JIBAXK/JIbl, U 9TO BCE MOJISHKH O STOr0 ObLIM pa3IMYIHbIMU. Tak>Ke OH IMOMHUT, 9TO OH OTHPABHUJICH B
DKCITEIUIINI0 HA PACCBETE, TO eCTh YUCJIO JHell B IyTH ObLIO PABHO YUCJIy HOYEH.

Ber peruiu moModb MeIBEXKOHKY M XOTHTE OIPEIe/IUTD 110 Kapre Jleca, MOIJIO Jin TaKOe CJIyIUTHCS.

®dopmaT BXOAHbIX AaHHbIX

[TepBasi cTpoka comepkuT 4ucao 1 — 4Inucjio HaOOPOB BXOJHBIX JAHHBIX, KOTOPHIE BaM IPEICTOUT
obpaboratk. Hasee ciaenyror T HaOOPOB BXOJIHBIX JaHHBIX. KaxKIplit HAOOP 3a1aéTcs B clieaytoneM (hop-
Mare.

B mepBoii crpoke Habopa BXOJAHBIX JAHHBIX 3aJ@aHbl JBa uduciaa n u m (2 < n < 500000 |,
1 < m < 500000) — KOJIMYECTBO MOJISHOK U KOJIMYECTBO TPOIUHOK B COOTBeTCTBYOIEM Jlecy.

B crenyromux m cTpokax coiep:Karcsl ONMMCAHUS TPOIUHOK: KaXKIasd CTPOKa COCTOUT M3 JBYX Ile-
JIBIX YHUCEJl Ui, V; (1 < ui,v; < Ny u; # v;), 0003HAYAIONMX HOMEPA, HOJISAHOK, COCINHEHHBIX OUePE/HO
TPOIIMHKOIA.

F&paHTI/IpyeTCH, YTO HUKaKHue JIBe ITOJISIHKHN He COeJNHEHDbI ABYMd NJIN 60JI€€ TPOIIMHKaMM.

lapanTupyercs, 9T0 U CyMMapHOE 9HCJIO IOJSTHOK, U CYMMAapHOE YHCJIO TPOIMHOK 110 BCceM Habopam
BXOJIHBIX JIaHHBIX He 1peB3oiiaér 500 000.

CDopmaT BbIXOOHbIX OAdHHbIX

Jlutst Kaxk1oro Habopa BXOIHBIX JIAHHBIX BBIBEJIUTE B OTIE/IbHOM cTpoKe «YES», eciiu B Jlecy cytmecTByer
MapIIpyT, YAOBIeTBOpAoNuil onmucanuio [Iyxa, m «NO» B IpOTHBHOM CJIydae.

MNpumep
CTaHIAPTHHA BBOJ, CTaHAAPTHHH BHBOZ,
2 YES
56 NO
12
2 3
34
45
5 2
53
33
12
2 3
31
3amevaHue

Tect u3 ycoBust cocTouT u3 ABYyX HAOOPOB BXOJHBIX JAHHBIX.

B nepBom npumepe Ilyx mor HavuaTh DKCIIEIUIINAIO HA TIOJISTHKE C HOMEPOM 2, B IIEPBBI JIeHb HepeiiTu
Ha TOJISTHKY O, B IIEPBYIO HOYb EPENTH HA MOJISTHKY 3, BO BTOPO JIeHb IIepeifiTH Ha MOJISHKY 4 1 BO BTOPYIO
HOYb BEPHYTHCS 00PATHO HA TOJSTHKY 2.

Bo BTOpoMm mpumepe, HE3aBUCUMO OT BbIOOpA HAYAJILHON moIgHKY, [Iyx MOXKeT BepHYThCs Ha HEE, HO
eMy B JIIOOOM CjIydae moTpedyercs TPHU Iepexo/a, a 3HAYUT JHel B ImyTu Oymer Oojblie, YeM HOYell.
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

Sapaua |. N'pad

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 0.75 cexkyH
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Jlaxn HeOpMeHTHUPOBAHHLIN rpad, B KOTOPOM KazKI0e Pedpo MOKpAaIneHo anbo B YEPHBIA 1BeT, M0 B
KpaCHBIA IIBET.
Bamra 3amata npucBonTh KaXKI0# BEPIMUHE 110 BEIIECTBEHHOMY UHCJ/IY TAKUM 00pa30M, 9TO:

e cyMMa Jmuces Ha 00emx KOHIAaX KaKIoro 4épHoro pebpa pasHa 1;
e CcyMmMa Juces Ha 00erX KOHIAX KaXKJIOro KPacHOToO pebpa paBHA 2;
® CyMMa MOJIyJIell BCEX IIPUCBOEHHBIX YNCE] HAUMEHBIAS BO3MOXKHAS.

Ecmanu 310 He BO3MOZKHO, BBIBEAUTE, 9TO HE CYyHIECTBYET TaKOI'O KOMIIJIEKTa YHCEJI

®dopmaTt BXOAHbIX AAHHbIX

[TepBasi crpoka comepxkut jBa neabix uncaa N (1 < N < 100000) u M (0 < M < 200000) —
KOJIMIECTBO BEPIINH U PEOEP, COOTBETCTBEHHO. BepIUHBI IPOHYMEPOBaHbI IIOCIEI0BATE/IbHBIMIA IUC/TAMU
or 1 mo N.

Crenyromme M cTpok cojiepxKar onucanue pédep. Kaxkast cTpoka COIEPXKUT TPH IEJIbIX YUCIa G, b 1
¢, KOTopble 0003HAYAI0T, 9TO Mexk Iy Beprmuuamu a u b (1 < a,b < N) ectb pebpo 1Bera ¢ (1 o6o3HagaeT
4épHoe, 2 0603HAUAET KPACHOE).

@®opmaT BbIXOAHbIX AAHHbIX

Eciu pertenine cyiecTByeT, BRIBEIUTE B IIEPBO CTpOKe CJI0BO «YES» W BO BTOPOil CTPOKE BBIBEINTE
N aucen. Hns kaxgoro i (1 < i < N), i-roe U3 9TUX YHUCEJI JOJZKHO PABHITHCS YHUCILY, TIPUCBOCHHOMY
BEPIIIUHE C HOMEPOM 1.

BrIBOJT JTIOJI2KEH COOTBETCTBOBATDL CJICAYIONIMM OI'PAHUYEHUSIM TOUYHOCTH:

® CyMMa YHCeJI Ha KOHIAX KaXKJ0ro pedpa JI0/KHA OTJUYATHCS OT HY2KHON CYyMMBI JIJIst 9TOTO pebpa
Menbine, yem Ha 1076,

e cyMMa MOJIyJIell BCeX MPUCBOEHHBIX YUCE OTJIMYACTCS OT HAMMEHBIIEr0 BO3MOXKHOTO MEHbIIe, YeM
—6
ma 107°.

Ecnu cymecTByeT HECKOBKO peIleHnit, BbIBEINTE JTI000e U3 HUX. Fic/In pelieHus He CyIecTBYeT, BbIBEIUTE
o1HO cJI0BO «NO».

Crpatuua 10 us 31



Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl

Yandex, 12 oktsbpsi 2024

MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,
4 4 YES
121 0.5 0.5 1.5 -0.5
232
132
341
2 1 YES
121 1.0 0.0
32 YES
122 0.0 2.0 0.0
232
34 NO
122
221
211
122
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgayva J. O6bHoOBNeHNe gaTa-LEHTpPOoB

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 512 merabaii

YV kommnanmu BigData Inc. ects n mara-mieHTpOB, IPOHYMEPOBAHHBIX OT 1 70 M, PACIIOJIOXKEHHBIX 10
BCeMy MUDY. B 9TuX jarta-1ieHTpax XpaHsiTCsl JIAHHBbIE KJIMEHTOB KOMIAHUU (KaK MOYKHO JIOraJiaThCsl U3
Ha3BaHWsi — OoJIbIINe JaHHbIe!)

OcHoBoit npemtaraeMbix komnanueii BigData Inc. yeayr sBistercss rapaHTHsI BO3MOXKHOCTH PabOTHI
C IIOJIB30BATCJIbCKUMMU /TaHHBIMHA JlazKe IIpU yC.HOBI/H/I BbIXOJ1a Ka.KOFO-J'[I/I6O n3 JaTa-IeHTPOB KOMITaHUHN
3 gocrynHocTu. 11omobHas rapaHThs JOCTUTAETCA MIyTEM HCIIOIb30BAHUA 0G0UHOT PENAUKAUUY TAHHBIX.
JIBoitHast perInKaIus — 3TO MMOJX0/I, IIPU KOTOPOM JIFOOBIE JaHHbIe XPAHSITCA B IBYX UACHTUIHBIX KOIUSIX
B JIByX Pa3/JNIHBIX JTaTa-IIEHTPaX.

ITpo kazk70r0 U3 M KINEHTOB KOMIIAHUN N3BECTHBI HOMEPA JIBYX Pa3J/IMYHBIX JaTa-lIeHTPOB C; 1 U C; 2,
B KOTOPBIX XPAHATCS €ro JTaHHbIE.

st monepxKanusi paboTOCIOCOOHOCTH AaTa~-IIeHTPa 1 0e30I1acHOCTH JAHHBIX IIPOrpaMMHOE obeciiede-
HIE KayKJIOro JaTa-IleHTpa TpedyeT peryssipHoro obnos enus. Pemusnbiil nuka B komnanuu BigData Inc.
COCTaBJISIET OJUH JIEHb, TO €CTh HOBasl BEPCHUs IMPOIPAMMHOIO 0OECIIeYeHHsI BBIKJ/IAIbIBACTCA Ha KarKJIbIi
KOMIIBIOTED JaTa-IEHTPa KaxKJIblil JIEHbD.

OGHoBJIeHNE JTaTa-IIEHTPA, COCTOAIIEr0 U3 MHOXKECTBA KOMIILIOTEPOB, SIBJISIETCS CJIOXKHOW M IJINTE/Ihb-
HOH 3a1a4eil, II03TOMY JIId KarKJI0I'0 JlaTa-IeHTPa BbIJIeJICH BPEMEHHONH NHTEepBaJl JUIMHOM B Yac, B TCYCHUE
KOTOPOI'0 KOMIIBIOTEPHI JIaTa-IIeHTPa OOHOBJSIOTCS U, KaK CJAEJICTBHE, MOTYT ObITh HEIOCTYIHBI. Bymem
CUNTATH, 9TO B CyTKax h dacoB. Takum obpazoMm, JJisd KaxK/I0r0 JIaTa~-IeHTpa 3aUKCUPOBAHO IEJI0€ THCIIO0
uj (0 < uj < h—1), obosHauaromee HOMED Yaca B CyTKaX, B TedeHHe KOTOPOTrO j-if JaTa-IeHTp HeJI0CTyIIeH
B CB4A3U C IIJIaHOBBIM O6HOB.H€HI/I€1VI.

W3 Bcero BBIMIECKA3aHHOTO CJIEIYET, 9TO JJIsi JIIOOOTO KJINEHTA JOJKHDI BBIIOJHATHCS yCIOBHUSI
Uc;; # Uc;,, TAK KAK MHAYE BO BPEMsl OJIHOBDEMEHHOrO OOHOBJICHHs OOOMX JaTa-lIEeHTPOB, KOMIIAHUs
OyeT He B COCTOSTHUH O0ECIIEYUTh KJIUEHTY JOCTYII K er0 JAHHBIM.

B cBs13u ¢ mepeBomoM YacoB B pas3HBIX CTpaHaX W I'OPOJaxX MHPa, BpeMsi OOHOBJIEHHS B HEKOTOPBLIX
JaTa-TeHTpax MOXKEeT CABUHYTLCS Ha OAUH Yac BHepEn. [[jis moaroroBku K HEIPEIBUICHHDIM CATYAIIASIM
PYKOBOJICTBO KOMIIAHUM XOYET IIPOBECTH yYEHHUsI, B XOJ€ KOTOPBIX OyIeT BBIOPAHO HEKOTOPOE HEILyCTOe
IIOJIMHOZKECTBO JIaTa-IIEHTPOB, 1 BpeMsd O6HOB.H€HI/I$I KazKJI0T'O U3 HUX 6y/:[‘eT C,ILBI/IH}’TO Ha O/IMH YacC IT0O32Ke
BHYTPH CyTOK (TO eCTb, ecin uj = h — 1, To HOBBIM dacoM oOHOBjeHHsI Oyier 0, HHaYe HOBBIM HacoOM
OOHOBJIEHUsI CTaHeT Uj; + 1). Tlpu sroM yueHHs HE JOJKHBI HAPYIIATh MAPAHTUHU JIOCTYIHOCTH, TO €CTh,
rmocjie CMeHbI rpaduKa OOHOBJIEHUS JOJIZKHO TO-TIPEXKHEMY BBIIOJIHSITHCA YCJIOBHE, 9TO JAHHBIE JIFOOOTO
KJIMEHTa JIOCTYIHBI XOTs ObI B OJTHOM 3K3eMILIsIpe B 1000 Jac.

VdaeHuss — 1mojie3HOEe MepPOIPHUSATHAE, HO TPYIOEMKOE M 3aTPaTHOE, MOITOMY PYKOBOICTBO KOMITAHUN
obpaTuI0Ch K BaM 3a IIOMOIILIO B ONPEIACICHUN MUHHMAJILHOIO II0 PasMepy HEIyCTOI'O IOIXOISIIEIrO
[TOJIMHOXKECTBA, JIATa~-IIEHTPOB, 9TOObI TPOBECTH YIEHUSA TOJHKO HA ITOM IOIMHOXKECTBE.

dopmaT BXOAHbIX AAaHHbIX

B nepsoit crpoke HaxoiATcs TpH nesabix guciaa n, m u h (2 < n < 100000, 1 < m < 100000,
2 < h < 100000) — 9uca0 maTa-IEHTPOB KOMIAHWU, YUC/IO KJIMEHTOB KOMIAHUU ¥ KOJMYECTBO YaCOB B
CyTKax.

Bo BTOpOIi CTPOKE BaM JAHBI N UHCEN Ui, U, ..., Un (0 < u; < h), j-e U3 KOTOPBIX 3aJaéT HOMEp
Jaca, B KOTOPBIN IIPOMCXOINT IJIAHOBOE OOHOBJIEHNE IIPOTPAMMHOTO ObecIiedeHnsT Ha KOMIbIOTepax JiaTa-
IEHTPA j.

Hastee B m cTpoKax HAXOIATCS Mapbl 9uces ¢ 1 U ¢i2 (1 < ¢i1,¢2 < n, €1 # ¢;,2), 33aI01I1e HOMEPa
JaTa~-IeHTPOB, Ha KOTOPLIX HAXOIATCA JTaHHbIE KJIUEHTa, 4.

lapanTupyercs, 9To npu 33 JAHHOM PACIUCAHUA OOHOBJIEHUI B IaTa~-MEHTPax JIIOOOMY K/IHEHTY B JIO-
60if MOMEHT JOCTYIIHA& XOTd OBbI OMHA KOIIHSI €r0 JAHHBIX.
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

(DopmaT BbIXOOHbIX OAdHHbIX

B 1epBoit cTpoKe BbIBeuTe MEHUMAJILHOE KOJINIecTBO JaTa-1ieHTpoB k (1 < k < n), KoTopble JOJKHbI
BaTPOHYTH YU€HHUsI, YTOOBI HE TOTEPATH TAPAHTHIO JIOCTYITHOCTH. BO BTOpO#i cTpOKe BhIBeauTE K pasjimd-
HBIX ITIeJIbIX YHCe] — HOMepa KJacTepoB i, T2,...,Tk (1 < x; < n), HA KOTOPBIX B paMKax ydeHuii
OOHOBJICHUSI CTAHYT ITPOBOJUTHCS HA Yac 1mo32ke. HoMepa KjacTepoB MOXKHO BBIBOJIUTH B JIFOOOM ITOPSIJIKE.

Ecun Bo3MOKHBIX OTBETOB HECKOJILKO, Pa3PEIaeTCcs BEIBECTH 0001 n3 Hux. [apanTupyercs, 4To X0Ts
OBl OJINH OTBET, yJIOBJIETBOPSIONIUI YCIOBUAM 3aJIa9H, CyIIECTBYET.

lNpumepsbl
CTaHIApTHHI BBOJ, CTaHIapTHHN BHBOJ,
3356 1
440
13
3 2
31
4 5 4 4
2103 1234
4 3
3 2
12
14
13

3ameyaHune

Paccmorpum mepsolit TecT u3 yeaoBusi. [IpuBeiéHHBIIN OTBET SIBISETCS €IUHCTBEHHBIM CIIOCOOOM IIPO-
BECTU YUEHUSsI, 3aTPOHYB TOJLKO OJIMH JATa-IIEHTP. B TakoMm clieHapuu TpeTuii cepBep HAYUHACT OOHOB-
JIATHCS B TIEPBBIN Yac JIHsI, 1 HUKAKWe JIBa CEPBEPA, XPaHSIIHe JTaHHbIE OJHOTO U TOTO K€ TOJIb30BaTe s,
He OOHOBJIAIOTCI B OJIMH U TOT K€ Yac.

C npyroit CTOpOHBI, HAIIPUMED, CIABHHYTH TOJHKO BpeMsi OOHOBJIEHHUS IIEPBOIO CepBepa Ha OIUH dac
BIIEPET HEJIB3sT — B TAKOM CJIydae JIaHHbIE ToJib3oBaTeseil 1 u 3 OyayT HEJOCTYIIHBI B T€UEHUE HYJIEBOI'O
qaca.
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apava K. OnnayunBaiite npoesg

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2.5 cexyHT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B crpane JOI n ropouos, nponymepoBanHbix or 1 j10 n. I'opox ¢ mHomepom 1 — crosmia crpanbl. B
CTpaHe eCTh BCErO OJIHA YKeJIe3HO0POKHAST KOMITAHUST, KOTOPasi O0CIYy?KUBAET 1M, ABYCTOPOHHUX YKEJIE3HBIX
JIOpOT, TPOHYMePOBAaHHBLIX OT 1 10 m. 2Kejie3nas gopora ¢ HOMEPOM ¢ COEJIMHAET TOPOIA U; U ;.

Bor He MokeTe mepemernaTbes MeXKIy TOpojaMu, KpoMme Kak IO Keje3HO# jopore. l'apanTupyercs,
9TO OT JIFOOOr0 TOPOJIA BO3MOXKHO J100paThCs J0 JIFOOOIO APYToro.

Ceituac 1mara 3a poes] MO JIOOOI »Kejle3HO# mgopore — ojiHa iieHa. B TeueHnn creayrommx ¢ Jjer
IUIAHUPYETCsl YBEJININBATH CTOUMOCTD 1Ipoe3aa. CorjlacHO 3TOMYy ILUIAaHY B j-il rOJ CTOMMOCTD IIPOE31a 110
JKEJIe3HOM Jlopore 7 yBEeJIUUUTCs ¢ OJHOM 10 JaByX ien. Kaxkas kejnesHas Jopora BCTpedaercd B ILIaHe
He 60J1€€ OJHOTO pasa.

Mezxmy TeMm, KaxKIbIH T'oJl 9Ta KOMIIAHUS IIPOBOJUT OMPOC HACEJICHUS B KAXKJIOM I'OPOJE, C IOMOIIbIO
KOTOPOT'O BBISICHAET, HACKOJBKO KHUTEJIM TOPO/Ia VIAOBJIETBOPEHBI yCJIyraMU, IIPeJOCTABIAEMbIMUA KOMIIA-
nueit. M3HayabHO BCe KUTETU TOPOJOB YIOBJIETBOPEHBI KOMIAHWEH, HO, NPHU MOBBLIMIEHUNA CTOUMOCTHU
poe3ia, UX MHEHUE MOXKET IOMEHAThCH.

Kaxxaprit rosi onpoc mpou3BOIUTCS MOCTE YBEJIMUYEHUs] CTOMMOCTH MPOe3a IO 2KeJIE3HOH Jiopore, Co-
OTBETCTBYIOIIEH 9TOMY roiay. 10 ecThb, BO BpeMs MPOBEJACHUsI OPOCa B T'OJ j, CTOUMOCTHU IIPOE3/0B II0
BCEM JKEJIE3HBIM JIOPOTaM 75, TJe ¢ < j, YBEJUUIEHBI, a [0 OCTaJbHBIM — He u3MeHeHbl. 2Kuresu ropoja k
(2 <k <n)Brox j OyiyT yIoBIeTBOPEHBI B TOM U TOJBKO TOM CJIydae, eCJIu:

o MunumasibHass CTOMMOCTD IIPOE3/1a OT TOpoja k 0 CTOJIMILI HEe M3MEHMJIACh C HAYA/Ia ITPOBEIEHUS
IJ1aHa.

CTonMOCTh TOCTIETOBATEIHHOTO TTPOE3/Ia M0 HECKOJBKUM YKEJIE3HBIM JIOPOTAM PaBHA CYMME CTOMMO-
crell mpoe3na mo HuM. ZKHUTenn CTOMUIBI HUKOT/IA HE CTAHYT HEYIOBJIETBOPEHHBI YCIyraMU KOMITAHUU.
Ob6parure BHUMAaHKE, YTO IIyTh, HA KOTOPOM JOCTUTaeTCsT MUHUMAJIbHAS CTOMMOCTD IIPOE3J1a OT TOPoa k
JO CTOJIMIIbI, MOXKET IIOMEHAThCA C HadaJla IIPOBeJeHNs IIJIaHa.

Boruncinre KOJIUIECTBO TOPOIOB, XKUTEJIN KOTOPBIX OVIYT HEYIOBJIETBOPEHHDBI YCIyraMu KOMIIAHUH,
rocJjie KaxKJ0To U3 ¢ N3MEHEHUIA.

dopmaT BXOAHbIX AAHHbIX

B nepBoii crpoke BxogHOrO daiiia ComepKUTCs Tpu Meabix uuciaa n, m u g (2 < n < 100000,
1 < ¢ < m < 200000) — KOIAIECTBO TOPOJOB, JKEJIE3HBIX JIOPOT U JIET, B T€YCHUN KOTOPBIX IJIAHUDPY-
€TCsl IPOBOUTD TIJIAH.

B cireryrormux m cTpokax CoIepKUTCH 110 JIBa IebIX ducia u; u v; (1 < u;, v; < n) —ropoja, KOTopble
COeTUHSIET 1-5 2KeJle3Has J0pOora.

lapanTupyercst, 9To B rpade HeT meresib 1 KpaTHBIX pebep. OT KaxKI0ro ropojia BO3MOXKHO 100PaThCst
JI0 CTOJIUIILI TI0 YKEJIE3HBIM JIOPOTaM.

B ciegyronmx ¢ cTpoOKax COIEPKUTCH IO OFHOMY IesioMy 4uciy r; (1 < rj < m) — HoMep KeJIe3HO
JIOPOTH, CTOMMOCTD IIPOE€3/1a 110 KOTOPOii IIJIaHUPYeTCsd yBeJUInThb Ha j-if roja. Bee r; pasnmanb.

®dopmaT BbIXOAHbIX AAHHbIX

BeiBeuTe ¢ unce, 1o 0JIHOMY Ha CTPOKE, — KOJIMYECTBO TOPOJIOB, XKUTEIN KOTOPBIX HEJIOBOJIBHBI JKe-
JIE3HOOPOXKHOM KOMITaHMEN IIOC/Ie j-TO N3MeHEHU .

Cucrtema oueHkn
[Momzamaaa 1 [12 6anios|:

e n < 100

e m < 4950
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® ¢<30
[Moxzanaua 2 [14 6asios]:
e ¢ <30

[Momzanaua 3 [35 6as108]:

e B orsere Oyner e 6osiee 50 pa3uIHBIX YUCET

[Monzanaga 4 [39 Ganios:

e Her mononuurebHBIX OrpaHumYIeHnit

Npnmepsbl
CTaHZAPTHHE BBOZ CTaHAApTHHHE BHBOZ

565 0
12 2
13 2
4 2 4
32 4
25

53

5

2

4

1

3

466 1
12 1
13 2
14 2
2 3 3
24 3
34

1

4

2

5

3

6

211 1
1

1
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apaya L. dyTtO0nkM Ha onmMmnuvany

UNwmsa Bxomauoro daitia: CTaHIAPTHHE BBOZL
Nwms Beixomoro daiira: CTaHAAPTHHH BHBOZ,
Orpanudenne 10 BpEMEHMU: 0.25 cexkyHnp
OrpaHnudenue 1o IaMsITH: 512 merabaii

Haxownert-To mputito BpeMs f1iist (huHaIa 3aKPBITOH OIMMITAIBI TTKOJLHUKOB M0 TPOrPAMMUPOBAHUIO!
Bce or6opsI 11poiiieHbl, cyBeHUPHBIE DYyTOOKE JiexKaT B makeTax. BoT TOJIBKO pacupeje/ieHne yIacTHUKOB
IO TIIOMIAIKAM €ITe He CTIIAHUPOBAHO.

V Kiopu OJTUMIIUAJIBI €CTh M IJIOMIAJIOK IpoBeieHusi. Ha - miorma/ike JeKUT IakeT, B KOTOPOM HaXO0-
JuTCst a; PyTOOIOK. DTO 3HAYUT, YTO HA STY IJIOMIAJIKY MOXKHO 3aPErUCTPUPOBATE He 60JIee a; YIACTHUKOB.
Bcero xke cpenn dpunamcToB OyaeT n 9eI0BeK.

QunHayr 3aKPBITOI OJUMIIAAIBI IITKOJBHUKOB 10 TPOrPAMMHUPOBAHUIO IIPOXOJMT B ropoje-repoe Kire-
uunrpajie. Kak joboit apyroit ropoy Quatianuu, OH PacIoJOXKeH B JIEKAPTOBON CUCTEME KOOD/IUHAT.
ZKropu 3Haer ajipec Kaxj0ro (puUHAJINCTa — KOOPAMHATHL X;, Y, a TakKe ajpeca IJIOMAI0K — KOOPJIH-
HaTBI T, Y;.

2Kropu xo4eT Tak pacipeie/inTh yIaCTHUKOB [0 TOYKAM IIPOBEJIEHNUs], YTOOBI BCEM YIACTHUKAM XBATH-
J10 byTOOJIOK, IPU 3TOM MaKCHUMAaJbHOE M3 PACCTOSHUI, KOTOPOE MPUMETCH HPOUTH YYACTHUKY JI0 TOUKA
IPOBEJICHUS, OBLIIO KAK MOYXKHO MeHbIIe. [10CKO/IbKY »KIOpH OJTUMITHAJIBI Ceifaac Be3eT Ha TOUYKU MPOBEe-
HUS JIPYTYIO CyBEHHPKY, Bac mompocu/in mpoBecTu pacipeiesieHne yIacTHUKOB 10 ILIOIIAIKAM.

(DopmaT BXOAOHbLIX OAHHbIX

B nepsoit crpoke 3ajanbl jgBa nesnbix guciaa n, m (1 < n,m < 500) — KOJIMIECTBO yYaCTHUKOB
OJIMMIINAJIbl 1 TOYEK IIPOBEIACHUA.

B cefyronmx n cTpoKax 3aJaHbl Mapbl Hetelx auced x;, ¥ (1 < x;, y; < 10%) — koopaumare! i-ro
YUIACTHUKA, OJTUMITAAJTBL.

B corenyronux m cTpoKax 3aJaHbl TPOWKH IEJIBIX TTOJTOKUTEIbHBIX Trcesa X;, Vi, a; (1 < X, Y; < 106,
1 < a; < n) — KOOPJMHATHI i-ii JIONIAJKU U €€ BMECTUMOCTb.

lapanTupyercs, 9To cymMMa a; HE MEHbIIE N, & Tak ke 910 oHa He mnpeocxoaut 1000.

(DopmaT BbIXOAOHbIX AdHHbIX

BeiBeauTe OHO YHCI0 — MAKCHMAJIBHOE PACCTOSHUE, KOTOPOE MPUAETCS MIPOATH YIACTHUKY 10 TOUKU
opoBeeHusd OJIMMIINAQJIbI IIPDU OIITUMaJIbHOM pacCIIpeae/IeHUN. OTBGT 6y,£[eT CUUTATbCA BEPHBIM, €CJIN €TI0
abCOJIIOTHASL MM OTHOCHTEJIbHAS OMHOKa He Oyaer mpesocxoauTh 1075, @opmasbHo, mycTh Bamm oTBeT

—b _
paBeH a, a oTBeT Kiopu — b. Barr orBer cunTaeTcs TpaBUIILHBIM, €C/IT ozt <1076,
’ ’ max(1,[b[)

MNpumepsbl

CTaHIApPTHHE BBOJ, CTaHIApTHHI BHBOZ,
1.00000033853575587272644042969

Wl NP, WN =W
NI NP, DN W~ DN

4.24264089815551415085792541504
100 100
101 101
102 102
101 101 2
105 105 2

3ameyaHune

B nmepBom mpumepe HAI0 OTIIPABUTH IIEPBOTO YIACTHUKA HA MEPBYIO ILIOIIAMKY, & OCTABIINXCA IBYX —
Ha BTOpyIo. Torma mepBeIil yIacTHUK IpoiifeT paccrossaue 0, a BTopoit m Tperuit — mo 1.
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Bo BTOpom mpumepe HaJ0 EPBOIO U BTOPOI0 yYACTHUKOB OTIPABUTH HA IJIOMIAJKY 1, & TpeTbero —
Ha 1omaaky 2. Torga mepsulil yuacTHUK Tpoiinér paccrosaue 1.41421356237, Bropoit — 0, a TpeTnit —
4.2426406871.

Cucrtema oueHkn

TecThl K 3T0ii 3a1a9€ COCTOAT U3 JEBATH IPYIII. BaJlIbl 38 KayKIyI0 IPYIIILY CTABITCS TOJILKO IIPU IIPO-
XOXKJICHUHN BCEX TECTOB I'DYIIIILI U1 BCEX TECTOB HEKOTOPLIX M3 HPEAbIAYIIMNUX I'PYIIIL. O6paTI/ITe BHUMaHHE,
IIPOXOXK IEHNEe TECTOB U3 yCJIOBHUS He Tpebyercs myst HekoTopbix rpymm. Offline-mpoBepka ozmnagaer, 9To
PEe3YJILTATHI TECTUPOBAHMSI BAIIIEIO PEIIeHMs Ha, JJAHHON I'PYIIIE CTAHYT JOCTYIIHBI TOJBKO II0CJIE OKOHYa~
HUsI COPEBHOBAHMSI.

JlomoyiHuTEILHBIE OrPAHUYIEHUS
I'pymma | Bajuist Heobx. rpymmbr KommenTapuii
n m a;
0 0 - - - - Tectwr U3 ycaoBus.
1 10 - - a; =n -
2 11 - m < 2 - 0
3 15 - m < 3 - 0, 2
4 14 n<10 | m<10 - 0
5 13 n <50 | m <50 - 0, 4
6 7 n < 200 | m < 200 - 0,4,5
7 9 n < 300 | m < 300 - 0,4,5,6
8 10 n < 400 | m < 400 - 0,4,5,6,7 Offline-ipoBepka.
9 11 - - - 0-8 Offline-tipoBepka.
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3apayva M. Xor the Graph

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

Jlan HeopmeHTUPOBaHHBIN I'pad, cocroamuit u3 N Beprun u M pédep. Kaxxmomy pebpy mpucBoeHO
suavenne, 0 wim 1. Oneparysi COCTOUT B TOM, 4TOOBI BHIOPATH My Th (He 00513aTeJIbHO IPOCTOi ), 1 M3MEHUTH
3HAYEHMs], 3AIIMCAHHbIE Ha KarXKJIOM ero pedbpe Ha IpoTuBonooxKHbIe. CrenaiiTe 3HadeHns Ha Beex pedpax
HYJISIMI 38 MHHUMAJIbHOE YUCJIO OIEpAIHi.

CDopmaT BXOAOHbLIX OAHHbIX

Ha miepBoii cTpoke 3aianbl aBa nersix auncaa N u M (1 < N < 10°, 0 < M < 109).

B kaxknoii u3 ciaenytommx M CTPOK 3allMCAHBI II0 TPHU LEBbIX 4HCIa @, b 1 ¢. OHE 0O3HAYAIOT, YTO
cymecTByeT pebpo Mexay Bepmuaamu (a,b), m3HadasbHoe 3Hadenue Koroporo pasuo ¢ (1 < a,b < n,
0<e<).

(DopmaT BbIXOAOHbIX AAdHHbIX
BriBenTe KommuecTBo omepanmit K Ha mepBoil cTpoke.
B nocneayromux K cTpoKax BLIBEJUTE IIyTH, KOTOPbIE BbI BBIOPAJIM:

[ HepBBIM YHNCJIOM BBLIBCIUTC P — xommuaecTBO BEPIIUH B IIyTHU

e 3areMm BeIBemuTe P 1€/BIX 9mcesa vy, v9,...,Up — UHAEKCH BeprmmH. Jms Bcex 1 < i < P —1
(Vi, Vig1) JOJKHO SIBJISITHCS pEOPOM B 3aJaHHOM rpade.

Pemrenne GyeT cauTaThCst BEPHLIM, €CJIN OHO UCIOJIb3YeT MUHIMAIBHOE KOJIMIECTBO OIIEPAIIil, U IpH
sToM Y P < 4% M.

Mpumep

CTaHIAPTHHHE BBOJ, CTaHIAPTHHHE BHBOZ,
13 14 3
512346
842789725
312 11 13

oD W N
= O R ke

(=

00

O NNDNDPEEPEDNWND -

~N © 0 N O,
[l e o e I

9
11 12 1
11 13 1

3ameyaHune

Huxe npusenén rpad B riepBom Tecte.
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3apayva N. CbanaHcnpoBaHHas CcTpokKa

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

Hano maittu nekcukorpaduydecku MUHUMAJIbHYIO CTPOKY S JJIMHBI 1, cocrosmryio u3 0 u 1, uro ona
YJIOBJIETBODSIET 1M, OPPAHUYEHUSAM: Ha oTpe3ke [L;, R;| 10/KHO 6bITh paBHOE KOJUIECTBO HYyJI€il U €JIMHMII.
lapanTupyercs, 9T0 JIMHA KAXKJIOTO OTPE3KA IETHAS.

dopmaT BXOAHbIX AAaHHbIX

[lepBas cTpoKa comepskuT asa uucaa n um (2 < n < 1051 < m < 2-10%) — pmna cTpokn u
KOJTUYIECTBO OTPAHUYEHUN COOTBETCTBEHHO.

Caemyrormue m ctpok comepkar orpe3kn L n R; (1< Ly < Ry <n,R; — L; +1 =0 mod 2).
®dopmaT BbIXOAHbIX AAHHbIX

BriBeuTe ekcukorpaduiecKn MUHIMAJILHYIO CTPOKY, V/IOBJIETBOPSIONIYIO STUM TPEOOBAHMSIM.

lMNpumepsbl

CTaHIApPTHHN BBOJ, CTaHIapTHHN BHBOJ,
0101

001100

[SV I o)) W = D
NN

20 10 00100100101101001011
6 17
23

14 19
5 14
10 15
7 20
10 19
3 20
6 9

7 12
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3apgayda O. [BoiiHas copTtuposka Il

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

Jlansr 1Be riepectanoBku a u b, 06e pazmepa n. IlepecranoBka pasmepa n — 3TO MACCUB U3 7 9JIEMEHTOB,
B KOTOPBIN KaKJI0€ IeJI0e YUCJI0 OT 1 JI0 1 BXOJUT POBHO OJIMH Pa3. DJIEMEHTHI B KaXKJIOH IepecTaHOBKe
IIPOHYMepOBaHbI oT 1 J10 n.

Bor MO2KkeTE BBITTOTHATD CJICYIONLYIO OIEPAINIO JIF000e KOJUIECTBO Pas3:

® BBIOpATH IIeJI0€ YUCTIO ¢ OT 1 110 N
e 0003HAYNM 34 T TAKOE IeJI0e YUCJIO, U9TO Gy = i. [IOMEHSTh MecTaMu a; U dy;

e 0003HAYNM 3a Y TaKoe IeJIoe IuCyIo, 9To by = 1. [lomenaTs mecramu b; n by,.

BbI JI0J12KHBI OTCOPTUPOBATH 00€ MEPeCTAaHOBKY B MOPsiIKE€ BO3PACTaHUS (TO €CTh JOJZKHBI BBIIOJI-
HATHCSL yCJIoBust a1 < ag < + -+ < ap u by < by < -++ < by) 32 MUHUMAJIBbHOE KOJIMYECTBO ONEPAIUA.
O6parnTe BHEMaHHE, 9TO 00€ IMePecTaAaHOBKHU JOJI2KHBI OBITH OTCOPTHPOBAHBI IIOCJIE TOI'0, KAK BbI BBIIOJI-
HUTE BLIOPAHHYIO BAMU II0C/IEIOBATEILHOCTD OIIEPAIIUIA.

®dopmaT BXOAHbIX AaHHbIX

B mepgoit crpoke 3a1aH0 010 1ieaoe quciao n (2 < n < 3000).
Bo BTOpOIi CTpOKe 3a/IaHbl N EJIbIX YUCET a1, a2, - - -, 0y (1 < a; < n; BCe a; pa3IuyHbI).
B Tperbeit crpoke 3a1aHbl 1 1eabIX quces by, ba, ..., by, (1 < b; < n; Bce b; pasiamdHb).

@dopmaT BbIXOAHbIX AAHHbIX

Cuauasia BeiBeTe 011HO 11esioe 1nciio k (0 < k < 2n) — MUHIMAJIbHOE KOJIMIECTBO OIePAIHil, 38 KOTO-
poe MOKHO OTCOPTHUPOBaThH 06¢e nepecranosku. ObparnTe BHUMAHUE: MOYKHO II0KA3aTh, YTO 271, OlepaIuii
BCer/a J0CTaTOYHO.

3areM BbIBeAUTE K IEJIBIX HUHCEN Op1,0p2,...,0p; (1 < opj < n), rae op; — 3HadYeHHe i, BIOpAHHOE
JJis j-it omeparuu.

Ecim orBeTOB HECKOJILKO, BBIBEAUTE JII000I U3 HUX.

MNpumepsbl
CTaHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,

5 1
13245
21345
2 0
12
12
4 2
1342 34
4321
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3apaya P. Pink Floyd

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

IMo UHMEPAKMUSHAA 30064,

VuéHble HAXOISITCST BCETO B HECKOJIBKUX ITaraxX OT OTKPBITHS HOBOH onTuMusanuu ajaropurma DJroiiia,
[IO3BOJIAIONIE eMy paboraTh 3a JuHeiiHoe BpeMsil Ocrajach JIUIIb OJHA IACTb.

Kak m3BecrHo, mjs 3ammycka ajgropurma Doiina B rpade Ha N BepHIMHAX JOJXKHO OBITH IO OIHOMY
pebpy Mek Iy JIIOOBIMU JIBYMsI BEpIIMHAMH. Y YYEHBIX €CThb Tako#l rpad, OIHAKO, OHH OPUEHTHUPOBAJIN
KaxkKJ0€e pedpo, TO eCTh HAIIPaBUJIM €r0 POBHO B OJHY U3 JIBYX CTOPOH.

Hist ontumuzarun Prroiina BHIOPAHBI M pEOGEp M MOKPAIIEHbI B PO30OBBIi IIBET, OCTAJIbHBIE pebpa I1o-
KpallleHbl B 3eJIeHbIil. Bbl 3HaeTe HalpaB/IeHIe KasKJI0r0 U3 9TUX M pebep, OMHAKO, HAIIPABICHNE 3€JIEHBIX
pébep BaM 3apaHee HEM3BECTHO. 3a OJIMH 3aIIPOC BbI MOXKETe Y3HATH HallpaBJIeHNe OJJHOIO 3eJIEHOro pebpa,
HO BCEr'0 BBl MOKETe CAesaTh He 6ojee 2 - n 3alpocoB.

Bam HyxKHO HalITH TaKyIO BEPIIUHY, OT KOTOPO# Jitobas Apyras BepIIUHA JOCTUXKUMA IO IIyTHU, CO-
crosmeM n3 pebep omuoro msera. ObparnTe BHUMaHHUE, yIEHbIE MOT'YT JYKABUTh, 9TO y2Ke OIIPeIeTUIN
HallpaBJIeHUA JIJIgd BCEX pe6ep, 1 BblJlaBaThb OTBE€THI B 3aBUCUMOCTHU OT BalllUX 3aIIPOCOB.

(DopmaT BXOAHbLIX OAHHbIX

B mepBoit crpoke HaxomgaTcs aBa neibix uncaa n um (1 < n < 100000, 0 < m < 100000) — gucio
BEpIIMH U YUCJI0 pébep PO30BOro IBETA.

B i-it u3 ciemyoommx m CTpoKaxX HAXOMATCs JBa HEeJbIX duciaa u;, v; (1 < wu;,v; < n, up # v;) —
HA9aJI0 i-T0 pebpa pO30BOrO IBETA W €r0 KOHell. | apaHTupyeTcs, ITo Bee HeyNopsaI0ueHHble napbl (u;, v;)
Pa3IMYHLL.

@dopmaT BbIXOAHbIX AAHHbIX

Korma BBl HalieTe oTBeT, BBIBEUTE «!» M HOMED BEPIIUHBI, OT KOTOPO KarKJas Apyras JOCTUXKUMA
110 OJIHOIIBETHOMY IIYTH.

NpoTokon B3aumopgencrems

Yrobb! y3HATH HAIIPABJIEHIE 3€JIEHOTO pedpa MerK/Iy BepIInHaMU ¢ U b, B OHON CTPOKe depe3 mpobe
BBIBEIUTE CUMBOJI «7», a 3aTeM JBa, [eJIbIX Yucia a U b.

B orBer Ha 3TO cumTaiiTe 1e10€ UNUCJI0, KOTOpOe OyzmeT paBHO 1, ecim peOpO HAIPABJIEHHO OT G K b, u
0, ecaiu pebpo HAIPABJIEHO OT b K a.

Bor moxkere 3a7aTh He Gostee 2-n BOIPOCOB, B TPOTUBHOM CJIyUae BBl IOy IUTE BEPAUKT Wrong Answer.

[Tocte BeIBOJIA 3ampoca He 3a0y1bTe BBIBECTH IIEPEBOL CTPOKHU U cOpocuTh Oydep BbIBoa. B mpornBHOM
c/lydae BBI IOJIyunTe BepAUKT Pemenne «3asucioy. /s cOpoca 6ydepa ucnosnbayiire:

e fflush(stdout) mmm cout.flush() B C++;
e System.out.flush() B Java;

e flush(output) B Pascal;

e stdout.flush() B Python;

® CMOTPHUTE JTOKYMEHTAITUIO JIJIsT IPYTHUX S3BIKOB.

OtBer —1 Bmecto 0 num 1 03HavaeT, ITO Balla IPOrpaMMa ¢Jiesiaia HEKOPPEKTHBI 3a11pOC HJIH [IPEBbI-
CHJIa YHUCJI0 3aIpOCcoB. Balla mporpaMma J10JKHa HEMEJIEHHO 3aBEePIIUThCS [I0C/Ie IIPOYTeHrs OTBeTa — 1,
BBI [IOJIy9UTe BEPINKT HellpaBUiIbHEA OTBET. B IPOTHBHOM Cilydae BbI MOXKETE HOJIYyUUTh JII000i BEP/INKT,
TaK KaK IIporpaMMa IIPOJOJIZKHUT YTeHUEe N3 3aKPbITOI'O IIOTOKA.

Bszaowmsbl

st Baiioma 3aiaiite Tect B coenytomeM gopmare. B mepBoit cTpoke I0JKHBI HAXOIUTHCST [[Ba, TIEJIBIX
qucman um (1 <n<300,0<m<n-(n—1)/2) — ancio BepmmH 1 9nUCI0 pEGEP PO30BOIO IIBETA.
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B i-it u3 csreyomux m CTPOK JOJXKHBI HAXOJAUTHCS JIBA NeJbIX ducen a;, b; (1 < a;,b; < n, a; #b;)),
O3HAYAIONINX, YTO €CTh PeOpPO PO30BOrO IBETAa OT BEPIIUHBI a; K BepmmHe b;. Bece HeopueHTHPOBAaHHBIC
napsbl (a;, b;) J1O/KHBI ObITH PA3JIUIHBI.

B i-it u3 cnepyromux (n - (n — 1)/2 — m) crpokax JOJKHBI HAXOJIUTHCS JIBa LEJIBIX YUCIA i, b;
(1 < a;,b; < n, a; #b;)), o3HAYAIIKX, 9TO €CTh PeBPO 3eJIEHOIO I[BETa OT BEPIIUHBL a; K BepiuHe b;. Bee
HEOPHEHTUPOBAHHBIE TIAPBI (G, b;) JOJKHBI ObITH PA3IMYIHBI M HE JOJKHBI COBIIAJIATH C TEMU YKe TTapaMu
71T pEOEp PO30BOTO IIBETA.

Mpumep
CTaHIAPTHHE BBOZ, CTaHIAPTHHE BHBOZ,
4 2 713
12 ? 42
34 7 32
0 13
1
1
3ameuvaHue

B mpusenéunnom npumepe orBeT Ha 3ampoc «? 1 3» — 0, mosToMmy pedbpo OPUEHTHPOBAHHO OT 3 K 1;
OTBET Ha 3ampoc «? 4 2» — 1, mo3ToMy pebpo OPHUEHTUPOBAHHO OT 4 K 2; OTBET Ha 3ampoc «? 3 2» —
1, moaTomy pedpo OpueHTHPOBAHHO OT 3 K 2. Torga OT BepIIUHBI 3 €CTh IIYyTU IO 3€JIEHBIM PEOpaM K
BepmmuaMm 1 u 2, a Tak »Ke eCThb IIyTh 10 PO30BBIM PEOpaM JI0 BepIIUHbI 4.
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3apaya Q. lNone3Hble nckonaemsbie

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

Benercs IpoekT 110 OCBOGHUIO ILJIAHETHI COCEeIHEN 3Be3MHOM cucTeMbl. i 100bIYN MOJIE3HBIX UCKOIIa-
€MbIX HJ'I&HI/IpyeTCH HaIllpaBUTH Ha HﬂaHeTy HECKOJIBKO HapTI/IfI pO6OTOB.

V4acToK IOBEPXHOCTH ILJIAHETHI, Ha KOTOPOM ILIQHUPYETCs HOOBIBATH IIOJIE3HbIE MCKOIIAEMbIE, IIPe-
CTaBJIACT CODOM KJIETUATHIN MPIMOYTOJbHUK Pa3MepoM w Ha h, KJIETKHA yIacTKa UMEIOT KOOPIUHATHI OT
(1,1) no (w,h). B HEKOTOPBIX KJI€TKAX yIaCTKa HAXOAATCS 0GA3bl CIEIUAINCTOB, B KOTOPbIE MOTYT OBITH
JOCTaBJIeHbI mTapTun poboToB. Beero Ha ydacTke pasMernneHo s 0a3, 1 i-s1 6a3a HAXOAUTCS B KJIETKE C
KOODHHATAME (X4, Ui ).

Kaxkast maptust poOOTOB XapaKTepu3yeTcsi TPeMs mapaMeTpaMu: j-si TApTUs JOCTaBJsieTcss Ha 6a3y
bj, conep:KuT n; pobOTOB U KazKIbIil poOOT mapTum 00J1a/1aeT MOOUIbHOCTEIO M ;. Korma naprus poboTos
JIOCTABJISIETCH Ha COOTBETCTBYIOLLYIO 0asy, KasKILIA poOOT 3TOH HapTUU IIEPEMEIAeTCs 10 IOBEPXHOCTH
IJIAHETHI OT O6a3bI IO HEKOTOPOH KaeTKu. Ecan MobnabHOCTE poboTa paBHa m, OH MOXKeT He bojee m pa3
[IEPEMECTUTHLCS HA OIHY U3 BOCBMH COCEIHUX KJIETOK, KaK IIOKA3aHO Ha pHC. 1.

Puc. 1: Bosmoxkubie mepemertieHnst poooTa B BOCbMU HAIIPABIEHUAIX.

[Tocste Toro Kak pobOTHI U3 BCEX [IOCTABIEHHBIX ITAPTHH PA3MEIIAIOTCA Ha yIACTKE, OHN aKTHBUPYIOTCS
U Ha4YUHaIT ,ZLO6bI‘Iy IIOJIESHBIX HMCKOIIa€MBbIX. B npoiliecce nepeMerineHud B O,ZLHOI'?‘I KJIeTKe MO2KeT OIJHO-
BPEMEHHO HAXOIUThCS IIPOM3BOJIBHOE KOJUIECTBO poboToB. OIHAKO MOCE aKTUBAIMKA B KaryKIO0l KJIeTKe
JIOJIPKHO HAXOJIUThCs He Dojiee ¢ pobOTOB.

PyxoBomcTBoM mpoekTa mosrydeHa nHpOpMAaIng O t mapTusax poOOTOB, KOTOPbIE MOT'YT OBITH IIOC/IEI0-
BaTeJIbLHO OTHpaBJIeHbl Ha ItaHery. Ilocie mocTaBky Beex mapTHii pob0TOB, YUUTHIBAasI UX OIPAHMYCHHYIO
MOOHUJILHOCTD, BO3MOXKHA CUTYAIUsI, YTO HE YIACTCs PA3MECTUTh POOOTOB Ha yUaCTKe TaK, YTOOBI B KaXK-
JIOi KJIETKE OKa3aJIoCh He OoJible ¢ podoros. [loaToMy pyKOBOACTBO HOJIZKHO BBIOpATh k IEPBBIX HMAPTHIA
pobotos, trne 0 < k < t, KoTOphle OYIAyT MOJHOCTHIO JOCTABJIEHLI Ha COOTBeTCTByIOIIUEe 6a3nl. [locite
9TOro0, ecau k < t, cieyer JOMOJHUTEIBHO IPUHATD 2 U3 Ngy1 PoboToB cuemytomieit, (k + 1)-it naprum,
0 <2z < ngyr.

Bce nmonmyvennbre TakuM 00pa3oM poOOTHI JOKHBI C yI€TOM OTPAaHUYeHUs] Ha MOOMJILHOCTDL pa3Me-
CTUTHCHA HA yUIacTKe TakKuM oOpa3oM, 4ToObI B KaKJOi KjeTke ObLio He 6osiee ¢ poboros. Ilociie sToro
OHU OyIyT aKTUBUPOBAHBI M HAYHYT JOOBITY IMOJIE3HBIX MCKOIIAEMBIX. PaszymMeercs:, pyKOBOICTBO IIPOEKTA
cTapaeTcs MaKCUMU3UPOBATH KOJIMIECTBO POOOTOB, KOTOPBIE Oy/IyT JIOCTABJIEHBI HA IJIAHETY, ITO3TOMY, C
YI€TOM ONUCAHHBIX OIPAHWYEHUl, TpedyeTcs MaKCUMU3UPOBATDL k, a 3aTeM MaKCHUMHU3UPOBATD 2.

Tpebyercs HamcaTh IPOrpaMMy, KOTOPas II0 pa3MepaM ydacTKa, YUCIy ¢, OMMCAHUIO PACIOJIOKEHMISI
6a3, a TakKe KOJUIECTBY 3aIIAHUPOBAHHBIX APTUl POOOTOB U UX OIMMUCAHUIO OIIPEJIE/IIeT MAKCUMAILHOE
9HCJIO k — KOJMYECTBO IAPTUil pOOOTOB, U 3aTeM — MaKCUMaJIbHOE YHCJIO 2 — JOMOJTHATEIbHOE KOJHMIECTBO
po6oros u3 (k + 1)-it maprun, 4TobbI, JOCTABMB POOGOTOB HA IJIAHETY, UX MOXKHO OBLIO Pa3MECTHTh Ha
ydacTKe TaKuM 00pa3oM, 9TOOBbI B KasKJIOi KJIeTKe 0Ka3aJIoCh He bojiee ¢ poOOTOB.

®dopmaTt BXOAHbIX AAHHbIX

I[lepsas cTpoka BxOmHOro aiina comepxut umcia w, h, s u ¢ (1 < w,h < 10° ;1 < s < 4,
1 < ¢ < 100). Tlocnemyromue § CTPOK COJAEPKAT 110 JBA NEJbIX YUCAA Tj, Y; U OIMUCHIBAIOT Ga3bl Clie-
muasmcroB (1 < x; < w, 1 < y; < h).
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Yandex Algo 2024-2025. Mapannens A. HesgelweHHble rpadbl
Yandex, 12 oktsbpsi 2024

Creyromas cTpoKa COIEPKUT 1uciio t — kojmdectBo napruit poboros (1 < ¢ < 100). ITocnenyromue ¢
CTPOK OIIUCBIBAIOT IIAPTUH POOOTOB 1 COAEPKAT 110 3 eIbIX uncia: by, njum; (1 <bj <'s,1 < nj < w-hgq,
0 < mj < max (w, h)).

MdopmaT BbIXOAHbLIX AAHHbIX

Tpebyerca BoiBecTn nBa uucia: k u z, 0 < k < t. Ecom k = ¢, To 2z noskuo 6b1Th pasuo 0, nnade
JIOJI2KHO BBITIONTHATLCS yesroBue 0 < 2 < ngyq.

Mpumep

CTaHIAPTHHHE BBOZ, CTaHIapTHHN BHBOZ,
321 17
1
2

41
91

BN R W W D

12 2

3ameyaHune

B mpuBeieHHOM TpUMepe OMUCAHUS BXOJHBIX JIAHHBIX CJIEIYET TMOJHOCTHIO MPUHSATH MEPBYIO MAPTHIO
pOOOTOB U JIOTIOJIHUTEILHO TPUHSTH 7 pobOTOB M3 BTOpOoil mapruu. Ha puc. 2 mokasaHo, Kak MOYXKHO
pa3MecTuTh 3TUX POOOTOB Ha ydIacTKe, YTOOBI B KarkKJI0il KjeTke ObLIO He Oojiee ogHOro pobota. Basbr
CIIEIUAJINCTOB MTOKAa3aHbI KpyKKaMu. KJIeTKH, B KOTOPBIX OKaXKyTCsi pOOOTHI ¢ 6a3bl 1, MOKa3aHbI 3€/IEHBIM,
a KJIeTKH, B KOTOPBIX OKAXKyTCsT POOOTHI ¢ 6a3bl 2, MOKA3aHBI KPACHBIM IIBETOM.

Puc. 2: BoamoxkHoe pasmereHne pobOTOB Ha yIACTKE B JAHHOM IIPHMEpE.
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgada R. Dkckypcus

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

['pynma u3 n 4esoBek pernmia moexaTh Ha YKCKypcuio. B mporecce 9KCKypCcHU MOXKHO 3aeXaTh B
HEKOTOPbBIE U3 1 T'OPOJIOB.

DKCKYPCOBOJ TOMPOCHUIA KAXKJIOTO Ye/IOBEKA BBICKA3aTh CBOU IOXKEJIAHUS 110 ITOBOJLY ITOCEIEHUs IO~
pomoB. Kaxkplit 1e/10BeK MOXKET PO KAKUEe-TO IOPO/Ia 3asBUTH, ITO OH XOUeT WX HEIPEMEHHO MMOCETUTD,
a PO KaKMe-TO — YTO TOYHO HE XOUYeT.

['pymma Bcerma myTermecTByeT BMecTe. Eciim rpyiina 3ae32kaeT B TOPOJ, TO BCE JIIOAHU, 3asIBUBIINE, YTO
TOYHO HE XOTAT €ro IMOCETUTh, pacCTpauBaioTcdA. Eciim rpyiia He 3ae32KaeT B I'OpPojl, TO PacCTPanBatOTCs
BCE JIIOJIN, KOTOPbIE 3asBUIN, UTO XOTAT €r0 HEIIPEMEHHO IMOCETUTD.

DKCKYPCOBOJI IOHUMAET, 9TO y/IOBJIETBOPUTDH BCE MOXKEJAHUs He Beeraa MoXKHO. OHa X04eT COCTaBUTD
IUIaH, ITOOBI KaXKIbIll I€I0BEK PACCTPOUJICA He DoJiee OHOIO pas3a.

[TomoruTe SKCKYypCOBOJLY CIIPABUTBLCS C 9TOU HEJIETKOW 3a/1adeil U COCTaBbTE IJIaH IMOCENTEeHUs] TOPOJI0B
WUJIA BBISICHUTE, YTO 9TO HEBO3MOXKHO.

(DopmaT BXOAHbIX ONAdHHbIX

B mepBoit cTpoke BXOIHDBIX JTAHHBIX COMEPIKATCS TPH IEJIbIX UUCIa 1, M, kK — KOJUIECTBO YEJIOBEK,
KOJINYECTBO MOPOJIOB U KojimdecTBo noxesauuit (1 < n,m,k < 100 000).

B kaxxpoit u3 nocseayonmx k CTPOK COMEP2KATCs IO JABa MEJbIX YUCIa a U b, 0003HATAIONINX TOXKe-
narust (1 < a < n,1 < |b| < m). Eciim b > 0, To 9esioBeK 1O/ HOMEPOM @ XOYeT IIOCETHTHh TOPOJI IO
momepoM b. Eciir 2xe b < 0, TO 1€/10BeK 110/l HOMEPOM @ HE XOUeT MOCETUTHL ropo/l o noMepom —b. Kaxk-
Jloe TIOXKeJIaHWe YKa3aHO BO BBOJie He Hojiee OJIHOTO pa3a, HU JJIsi KOTO U3 YIACTHUKOB HET OJIHOBPEMEHHO
[TO2KeJIaHUS [TOCETUTDh U HE TIOCEMIAThL OIUH U TOT YK€ TOPO/I.

(DopmaT BbIXOOHbIX OAdHHbIX

Ecnu pemenus we cymectsyer, To BbhiBeguTe — 1.

WNnade, B 11epBoii CTPOKE BBIXOIHBIX JAHHBIX BBIBEIUTE €IUHCTBEHHOE IEJI0€ YUCJI0 Kk — KOJIMIeCTBO
ropo/ioB, KOTOPbIE BOUIYT B ILJIaH.

Bo Bropoit cTpoke BbiBeuTE K IEJIBIX 9UCEST — HOMEPA T'OPOJIOB, KOTOPBIE CJieyeT moceTuTb. Homepa
rOPOJIOB MOXKHO BBIBOJIUTDL B JIIOOOM ITOPSIIKE.

Ecisn cymiecTByeT HECKOJIBKO BOBMOXKHBIX OTBETOB, MOXKHO BBIBECTH Jit000i u3 Hux. OOpaTuTe BHUMA-
HUe, UTO He TPeOyeTCs MCKATh MaKCUMAaJbHOE WU MUHUMAJILHOE K, MOYXKHO BBIBECTH JIFOOON KOPPEKTHDIN
OTBeT.

lMNpumepsbl

CTaHIApTHHI BBOJ, CTaHIapTHHI BHBOZ,
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgaya S. He BbiBUXxHU weto

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaii

Hau rpad u3 n Bepuun (n 4érHoe) u %n pébep. zBecTHO, UTO CTEleHb KaXKI0il BEPIIMHBI paHa 3.
[Iycrs kaxkgast BepinHa MOKPAIIEHa B OJIMH U3 JIBYX IIBETOB. TOTIa PACCMOTPUM TaKyIO OIEPAIIUIO:

e Jljis1 BceX BEPINUH OJHOBPEMEHHO BLIOMPAETCS IBET, B KOTOPbIH IMOKPAIIEHO OOJIBIITUHCTBO UX COCE-
JIel, TOCJIe 9eT0 BEPINNHA EPEKPAINBACTCA B 3TOT IIBET.

Ompenenure, CyIMIECTBYET I TaKash pacKpacka rpada B 2 1BeTa, KOTopast He MOXKET ObITh MOy eHa,
[ocJie IPUMEHEHUS JIAHHO OIepaIiii POBHO OJIMH Pa3 K KaKOH-1ub0 pacKkpacke.

®dopmaTt BXOAHbIX AAHHbIX

[TepBasi cTPOKa COJAEPKUT eMHCTBEHHOE Tie10e ducio ¢ (1 < ¢) — KOJMYecTBO TECTOBBIX CJIyYaes.

[TepBasi cTpoka KazKJ0ro TecTa COJAEPKUT € IMHCTBeHHOe 1estoe ducao n (1 <n < 5- 104) — KOJIMIECTBO
BepIuH B rpade.

Jlaee ciemyer %n CTPOK, KaKJas M3 KOTOPBIX COAEPXKHUT IO JBa 4uciaa v U u (v < u) — KOHIIBI
ouepeaHoro pebpa. ['apanTupyercst, 910 Bce péOpa pa3IuIHbL.

CyMMa n 110 BCeM TecTaM He IpesocxoauT 5 - 104,

@dopmaT BbIXOAHbIX AAHHbIX

J171s1 KaxKJI0ro TecTa BBIBEIUTE —1, eCyin Takoi pacKpacKW HET, MJIN BLIBEJUTE CaMy PAacKpPacKy (cuau-
TaeM, 4TO IBeTa 0003HaYA0TCs OyKBaMu «W» U «by).

Mpumep
CTaHIAPTHHY BBOJ, CTaHIapTHHN BHBOZ,
2 BBWB
4 WBWWWBBBWB
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2 4
34
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67
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79
7 10
89
8 10
9 10
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgada T. Kupnnun

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Kupnna — npsMOyroJIbHUK € TIEIBIME CTOPOHAMU MIUPUHON 1 win BbicOTO# 1 (Mu 1 TO u Jipyroe).

Jlana cerka n X m, U KaxKJasd gdeiika OKpallleHa B YepHbIA miam OeJiblii IBEeT. 3aMOIIEHUe — 3TO
CI10cO0 ITOMECTUTh KUPIUYIN Ha CETKY TakK, YTOOBI KayKasl depHas sdeiika OblIa IIOKPhITa POBHO OJHUM
KUPIIUIOM, a KaxKjas Oejas gdeiika He OblLjia MOKPBITA KUPIUIoM. Ipyrumu cjioBaMu, KUPIUIH Pa3Me-
IIAIOTCA TOJIbKO B YE€PHBIX d4YeilKaX, HOKPBIBAIOT BCe YepHble d4YeliKu, 1 HUKaKWe aBa Kupnuda He
IIepPEeKPbIBAIOTCS.

Frr-—-II-m-LIHI-lll—!ll-l

IIpumep 3amoleHns ¢ EPBOTO IPUMepa ¢ Ucoab3oBaHueM b kuprnudeil. CylnecTByeT TakxKe 3aMOIIEHNEe
u3 4 Kupuudeii.

Kakoe MuHnMAaIbHOE KOJIMIECTBO KI/IpHI/I‘{eﬁ H606X0,Z[I/IMO JJIs 3aMOIIIEeH A ,ZLaHHOfI ceTKu?

dopmaTt BXOAHbIX AAHHbIX

[TepBasi cTpoka cojepkuT aBa mesbix ancaa n, m (1 < n,m < 200) — KOJIMIECTBO CTPOK U CTOJIOIOB
COOTBETCTBEHHO.

Crenyromue n CTPOKH ONMCBIBAIOT CETKY. 4-s1 CTPOKA COJEPXKUT CTPOKY JJIUHOU M, TJie j-s CTPOKAa
obo3HavTaeT MBeT d9efiku B CTpOKe ¢, crojder j. UepHas sdeiika 0003HATAETCS CHUMBOJIOM «#», a Oejast
— CHMBOJIOM <.».

lapanTupyercs, 9T0 ecTb XOTs ObI O/THA U€pHas ddeiiKa.

@dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe CIMHCTBCHHOE II€JIOC YMCJIO — MHHUMaJIbHOE KOJIMYECTBO Tpe6y€MI>IX KHpHquﬁ.
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Yandex, 12 oktsbpsi 2024

MNMpumepbl

CTaHIAPTHHE BBOZ, CTaHIapTHHN BHBOJ,
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3ameydaHue

CeTka ¢ IepBOro MpuMepa MOXKET OBITh 3aMOIeHa 4-Mst KUPIIUIaMu, Pa3MeIeHHbIMI BePTUKAJIBHO.
CeTKa € TPETHETO MPUMEPA MOXKET OBITH 3aMOIIEHA TAKUMU 18 KUPIHTIaMu:
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Yandex Algo 2024-2025. Mapannens A. HesgewenHble rpadbl
Yandex, 12 oktsbpsi 2024

3apgayda U. [1Ba npocnekTa

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 6 cexyHT
Orpanudenne 1o MAMSITH: 1024 wmerabaiita

st Toro aTobbl caenaTh crosmily BepisiHaun OoJjiee MPUBJIEKATEIBHBIM TYPUCTUUIECKUM MECTOM,
BeJIUKUN KOPOJIb MIPHUIYMAaJI CAeAYIONINil IJIaH: BRIOPATH JIBE YJIUIBI TOPO/Ia U Ha3BaTh UX IIPOCIEKTAMMT.
EcrecTBeHHO, 9T TPOCHEKTHI OYIYT O00bSIBIEHBI UPE3BHIYANHO BaXKHBIMU UCTOPUIECKUMHU MECTAMU, UTO
JIOJIZKHO TIPUBJIEYb TYPUCTOB CO BCETO MUPA.

Cronuny BepisiHauy MOXKHO IIPEJICTaBUTh B Buie rpada, BEepIIMHAMI KOTOPOI'O SIBJISIIOTCS IIEPEKPECT-
K, & peOpaMu sSIBJISIIOTCS YJIAITBI, COEIMHSIIONINE /IBA ePEeKPecTKa HanpsaMyio. Beero B rpade n BepiuH u
m pebep, 110 JIFOOH yJIIIe MOXKHO JBUIaThCA B 00OUX HAIIPABJIEHUSIX, OT JIIOOOI0 IEPEKPeCcTKa MOXKHO 10~
O6paTbhecst 10 JII0OOr0 IPYTroro, MePEeMeIIasich TOIbKO 0 YIUIAM, KaXKIasl YIUIA COeINHICT B Pa3INIHBIX
[IEpEKPECTKa, U HUKAKUE JIBE YJIUILI HE COCIUHSIIOT OJUHAKOBYIO ITapy IEPEKPECTKOB.

YT106bI CHU3UTH OTOK OOBIYHBIX TOPOXKAH, IEPEMEIIAIOIINXCS 110 BETUKUM IIPOCIIEKTAaM, OBLIO PEITeHO
BBECTH ILIATHBIM IPOE3] MO KarXKJIOMy UX HUX B 00e CcTOpOHBI. Temeph 3a OOWH IIPOE3J 10 MPOCHEKTY
HY>KHO 3aILIATUTH 1 TYrpUK. 3a MPOEe3/] 0 OCTAJILHBIM YJIMIAM ILJIATUTH HE HYXKHO.

Anamuruku cobpasu BEIOOPKY 13 k TOpOXKaH, (-My W3 HUX HaJ0 €3IUTh Ha paboTy OT IepeKpecTKa
a; K repekpectky b;. IToce BbiOOpa JByX MPOCHEKTOB KaXKJbI TOPOXKAHUH OyIeT Jo0UpaThcs Ha padboTy
BJIOJIb IIyTH, CTOMMOCTH KOTOPOTO OYy/IeT MHHUMAJIbHA.

Jlst Toro 4TobbI 3apaboTarb KaK MOXKHO OOJIbIIE JEeHEr, ObLIO PEIIeHO BbHIOpaTh B KadecTBE JIBYX
[IPOCIIEKTOB JIBE TAKUE YJIUIIBI, 9TO CyMMapHOe KOJIMIECTBO TYI'PUKOB, KOTOPBIE 3AILJIATAT 3T k TOPOKAH,
OyJer MaKCHMaJbHO BO3MOXKHBIM. IlomMornTe KOpoJio: o 3aJaHHON CXeMe ropojia M BBIOOPKE I'OpOXKaH
HalliuTe, KaKue JBe Y/IUIbI HYy?KHO CIeJaTh IIPOCIIEKTAMU, U CKOJIbKO TYTPUKOB 3aILIATAT TOPOXKAHE IPU
TaKOM BBIOODE.

dopmaTt BXOAHbIX AAHHbIX

Kaxip1it TecT cocTOUT M3 HECKOJBKUX HAOOPOB BXOJHBIX JAHHBIX. B IepBOil CTPOKE HAXOIUTCS JIBA
HEJIBIX JrcIa, mepsoe dncio t (1 < ¢ < 105) — KOJITYeCTBO HADOPOB BXOJHBIX JAHHBIX. BTOpoe Ymcyo
g (0 < g < 7) — HOMep TpymIbl, K KOTOPOii npuHajexuT Tect. Jlajee cieiayor onucanus HAGOPOB
BXOJTHBIX JIAHHBIX.

B meppoii cTpoke onmcaHns KaKJI0ro HaOOpa BXOMHBIX JAHHBIX HAXOMSTCS JBa IEJIbIX YUCIa 7L U 1M
(3 < n<500000, n—1<m < 500000, m < @) — KOJIMYECTBO MEPEKPECTKOB U YJIUIL TOPOIA.

B caemyrommux m cTpokax coIep:KaTcs ONUCAHUs YJIHI], B i-ii CTPOKE HAXOIATCA JIBA IEIbIX TUCTA S;
u fi (1 <si,fi <n,s # fi) — HOMepa II€EPEKPECTKOB, KOTOPbIE COEJIUHSIET i-s1 y/aulla. lapanTupyercs,
9TO HUKAKHE JIBE YJIUIIBI He COCIMHSIIOT OIHY U Ty YK€ Iapy HePEeKPeCcTKOB, U ITO OT JII00O0r0 ITepeKpecTKa
MOXKHO J100PaThCs 10 JII0OOTO APYroro, mepeMeIasich TOJIbKO 10 YJIUIIAM.

B crenytomieit crpoke HaxomuTesi eauHCTBeHHOE Iesioe dncyo k (1 < k < 500000) — kosmdecTBO
rOpoXKaH B BBIOODKE.

B cremyromux k cTpokax coOmeprKaTCs OMUCAHWSA MOPOXKAH, B 1-ii CTPOKE HAXOMATCS JIBA IIEJIBIX UUCJIA
a; n b; (1 <aj,b; <n,a; #b;) — i-it ropozkaHUH ejieT HA PabOTy OT NEPEKPECTKa G; JI0 MePeKpecTKa b;.

[Iycte M obo3HadaeT cymMMy 3HAYEHHI M 11O BCeM HabOOpaM BXOIHBIX JAHHBIX, a K o3HadaeT cymmy
sHaveHuit k mo Bcem HabopaMm BXOJHBIX JaHHBIX. [apanTupyercs, yro M, K < 500 000.

@dopmaT BbIXOAHbIX AAHHbIX

JJtst KaxK0r0 Habopa BXOJIHBIX JAHHBIX B BBIBEIUTE OTBET HA 3aJIady.

B mepBoit crpoke oTBeTa IaHHBIX BBIBEIUTE CYMMAPHOE KOJUYECTBO TYI'PHUKOB, KOTOPOE 3AILIATAT
ropoXKaHe.

Bo BTOpOI#T cCTpOKE OTBETA BHIBEIUTE JIBA MEIBIX UNC/Ia T U Y] — HOMEPa MEPEKPECTKOB, JOPOTY MEKTY
KOTOPBIMU HYYKHO CJIeJIaTh MEPBBIM ITPOCIIEKTOM.

B tpereit cTpoke oTBeTa BLIBEAHMTE JIBA IEJIBIX 9UC/IA To U Yo — HOMEPA IIEPEKPECTKOB, JTOPOTY MEXKITY
KOTOPBIMHU HYYKHO CJIeJIaTh BTOPBIM ITPOCIIEKTOM.
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Howmepa mepekpecTKoB, COeIMHEHHBIX YIUIEH, MOXKHO BBIBOJUTD B IIPOU3BOJILHOM MOPSIIKE, KAXKIasl U3
JIBYX BBIBEIEHHBIX YJINIL JOJPKHA BCTPEYATHCSA CPEIM 1M YJIUI TOPOa, BHIOPAHHbBIE YJIUIBI JOIKHBI OBITDH
Pa3IunIHBIMU.

Mpumep
CTaHIAPTHHHE BBOZ CTaHOApPTHHHE BHBOZ
30 5
6 5 4 2
12 5 4
23 5
2 4 15
45 32
46 3
3 76
16 23
53
25
55
12
23
34
45
51
6
15
13
13
2 4
25
53
8 10
12
23
34
45
56
6 7
7 8
71
18
36
4
25
37
25
7 8

CucTtema oueHKkn

TecTsl K 3TOi 337a1€e cocTOAT U3 7 IpynIl. Ba/uibl 38 KaXKIYIO IPYIIILY CTABATCA TOJBLKO ITPU ITPOXOXK-
JIEHUU BCEX TECTOB TPYIIIBI U BCEX TECTOB HEOOXOMUMBIX Tpymn. OOpaTuTe BHUMAHUE, UTO MPOXOXKICHUE
TECTOB W3 ycjoBus He Tpebyercs s Hekoropbix rpymm. Offline-npoBepka o3nadaer, 9T0 pe3yJsibTarhl
TECTUPOBAHUS BAIIIETO PENIeHNs Ha JAHHOM I'PyIIe CTaHYT JOCTYIHBI TOJBKO MOCTIE OKOHYAHUS COPEBHO-
BaHU4.
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rZLOHOHHI/ITGJH:HI;IQ OI'paHUYICHUA

Heob6x.

I'pynna | Basuisr - - p N — Kommenrapnit
0 0 - - - - Tectsr U3 ycaoBus
1 14 n < 20 m < 20 K <1000 0 t < 100
2 11 n < 100 M < 2000 K <2000 0-1
3 15 n < 2000 | M <20000 | K < 20000 0-2
4 16 - M < 100000 | K < 100000 | 0-3
) 11 - - - - n=m+1
6 19 - - - - N3 kaxkporo mepekpecTka
BBIXOJIUT POBHO 2 YJIUIIBI
7 14 - - - 0-6 Offline-rpoBepka
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