Tinkoff Generation 2022-2023. A. I'pachbl 1
BoaHblii ctagunoH, 1 okTsibps 2022

3apgayda A. lNpobnema nagnwaxa

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 2 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Mypblii majuiax BHUMATEIbHO CIEJUT 3a OJIArONOJIydIreM CBOUX IIOJJIAHHBIX, KOTJA BEPIIUT HUX
cyibObl. B wacTHOCTH, Ha HEM Bce 3a00ThI O BCTYHAIOIIUX B OpadYHBbIA BO3PACT IOHOMIAX U JEBYIIKAX €ro
crpanbl. U, Kak IOJIOYKEHO CEepPhbEe3HOMY IIPABUTEJIIO, BCE [0 HAyKe — Iepell TeM, KAK TBOPUTb MOJIOJIbIE
ceMbH, Taauiax mposest [nobanbHoe TectupoBanue u o 100-6a11bHOI MKaIe OmpeIenI COBMECTUMOCTD
BCeX IOHONIEH n JAE€BYHIEK B COBMECTHOM 6paKe.

A jasbiie uro? Tlajuimax HacsbIIAH PO 3a/a49y O HA3HAYEHUH, HO €My He HPaBUTCH ee YCTaHOBKA.
JleiicTBUTEIBHO, MOXKET JIM OBITh CIOKOIHA €ro JiyIia Jaxke B CJIydae BCeoOIero GJIaronoJydusi, ecjim
KOMY-TO M3 HOJJIAHHBIX MJI0X0? V1 MOXKHO JiM KepTBOBATH MHTEpecaMu XOTsi Obl OJHO# ceMbu BO 6J1aro
obmecrBa? Koneuno, ner!

[Magumaxy mumee npyras Mbicab. OH XO49eT CO3aTh MAKCHUMAJJILHOE UHCTIO ceMel, TPIIeM CIeIaTh
9TO TaKUM 0OPa30M, 4TOObI MUHUMAILHAS COBMECTUMOCTh B CEMbe ObLIa MaKCUMAJBHON. A permTsb 9Ty
HEKJIACCHYECKYTO 3ajady OH mpocuT Bac. [Tomorure maaumraxy!

dopmaT BXOAHbIX AaHHbIX

B mepBoit cTpoke BXOIHBIX JAHHBIX COIEPKATCS JIBa IEeJIbIX YNUC/Ia 1 U 1M — KOJMIECTBO FOHOIIEH 1
KOJIN9ecTBO JieBymek coorBercTBerHo (1 < n,m < 200). Iociemyromume n CTPOK COAEPIKAT MO M, HEJbIX
amcen ot 0 10 10 — koahpUIIEHT COBMECTHMOCTH COOTBETCTBYIONICH Maphl (MeHbIee 3HAYCHHE MeHee
CIIOCOBCTBYET CyNPYKECKOi KU3HN ).

CDopmaT BbIXOOHbIX OAdHHbIX

B emuncTBEHHYIO CTPOKY BBIXOIHOTO (hailjia BBIBEINTE HAUMEHDLIITHN MCKOMBIN 0aJijI, IIPU KOTOPOM
BO3MOKHO CO3/JaHAE MAKCAMAaJbHO BO3MOYKHOI'O KOJIMYECTBA CeMENHBIX map.

MNpumep

CTaHIApPTHHNA BBOJ, CTaHZAPTHHN BHBOJ
34 76
77 88 31 67
96 30 2 68
35 39 76 45
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Tinkoff Generation 2022-2023. A. I'pachbl 1
BoaHblii ctagunoH, 1 okTsibps 2022

Sapayva B. IN'pad

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 0.75 cexkyH1
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Jlax HeOpMeHTHUPOBAHHLIN rpad, B KOTOPOM KasKI0e Pedpo MOKpaIneHo aubo B YEPHBIA 1BeT, M0 B
KpaCHBINA IIBET.
Bama 3aJa4va IIPUCBOUTDH Ka)K,ZLOfI BepHinHe 110 BEHIECTBEHHOMY YHNCJIYy TaKUM O6pa301\/17 qTOo:

e cyMMa Jmuces Ha 00emx KOHIAX KaXKIoro 4épHoro pebpa pasHa 1;
e cyMmMa Juces Ha 00X KOHIAX KaXKJIOro KPacHOTO pebpa paBHA 2;
® CyMMa MOJIyJIell BCEX ITPUCBOEHHBIX YNCE] HAUMEHBIAS BO3ZMOXKHAS.

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

®dopmaT BXOAHbIX AAHHbIX

[Tepsasi crpoka comepxkut jBa neabix uncaa N (1 < N < 100000) u M (0 < M < 200000) —
KOJTMIECTBO BEPIINH U PEOEP, COOTBETCTBEHHO. BepIUHbBI IPOHYMEPOBaHbI IIOCIEI0BATE/IbHBIMY IUC/TAMU
or 1 1o N.

Crenyromme M cTpok cojiepaKaT onucanue pédep. Kaxkmast cTpoka COIEPXKUT TPH IEJIbIX YUCIa ¢, b
¢, KOTOpble 0003HAYAIOT, 9TO Mexk Iy Beprmmuamu a u b (1 < a,b < N) ectb pebpo 1Bera ¢ (1 o6o3HagaeT
4épHoe, 2 0603HAUAET KPACHOE).

@dopmaT BbIXOAHbIX AAHHbIX

Ecmu perterine cyiecTByeT, BHIBEIUTE B IIEPBOI CTpOKe CJI0BO «YES» U BO BTOPOil CTPOKE BBIBEINTE
N aucen. Jns kaxoro i (1 < i < N), i-Toe U3 9THX YUCE]T JOJZKHO PABHSITHCS YUCILY, TIPUCBOCHHOMY
BEPIIIUHE C HOMEPOM 1.

BrIBOJT JTIOJI2KEH COOTBETCTBOBATDL CJIEAYIONMIMM OI'PAHUYEHUSIM TOUYHOCTH:

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

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

Ecnu cymecTByeT HECKOBKO peIleHnit, BEIBEINTE JII000e U3 HUX. Fc/In perieHns He CyIeCcTBYeT, BhIBEIUTE
o1HO cJI0BO «NO».
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MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHZAPTHHN 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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Tinkoff Generation 2022-2023. A. I'pachbl 1
BoaHblii ctagunoH, 1 okTsibps 2022

3apgada C. DnekTpunyeckasi cxema

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

[Tamra — HaunHAOMIUI TEXHUK, HO y2Ke ITOCTaBUI cebe DOJIBIIYIO IeJIb cOOpaTh COOCTBEHHBIN KOMITBIO-
tep. IlepBas HempocTas 3ajada — HAYIUTHCS COOMPATH JIEKTPUIECKYIO CXEMY.

Cxema, kKoTopyto cobpaJt [lama, cocTonT m3 HECKOIBKO MPOBOJIOB. KaXKIblif ITPOBOJ, — 5TO OTPE30K,
KOTODBIfl COeIMHAET JIBe TOUKH Ha TIIOCKOCTH C MEJBIMHA KOODMHATAMHE, JeXKaIMe B qaanasomne [1,109].

B cxeme ecTb mpoBOJia ABYX IIBETOB:

e KpacHbIE IPOBOJIA: 3TH IPOBOJIA JOJIZKHLI UMETh BHJI TOPH30HTAILHOIO OTPE3Ka, TO €CTh €CJIU IPOBO/L
coesHseT JBe TOUKU (21,Yy1) U (T2,Y2), TO BBIIOJHEHO, YTO Y| = Y2;

e CUHUE [IPOBOJA: 3TH IPOBOAA JOJXKHBI MMETh BUJ, BEPTHKAJLHOIO OTPE3KA, TO €CThb €CJIA IIPOBO/L
CoeJIMHSeT JBe TOYKN (Z1,Y1) U (Z2,Y2), TO BBIIOIHEHO, YTO T = I3.

O6paruTe BHUMAHHE, YTO €CJIU IPOBOJ, COCIUHSIET JIBE OJMHAKOBBIE TOYKM, TO OH MOYKET OBITH KaK
KpPacHBbIM, TaK U CMHUM. Tak>ke B IlammmnHoll cxeMe HUKaKKe JIBa IIPOBOJIA OJHOTO IIBETa HE MOI'YT Iepece-
KaTbCsl, TO €CThb JIIOObIE JIBa OTPE3Ka IMPOBOJIOB OJHOTO I[BETA HE MOTYT COHEPKATh OOIUX TOUEK.

Hemopaborka Ilammnoii cxeMbl COCTOUT B TOM, 9TO €0 IIPOBOJIA He ObLIN M30JUPOBAHBI, U ITOITOMY
B TOYKaX IIE€PECedYeHus IIPOBOJIOB PA3HbIX IIBETOB BOSHUKJIM UCKpPbI, KoTopbie [lamma ysumesn. On 3ammcalr
BCE TOYKH, B KOTOPBIX OH YBUJIEJ HCKpPY. Y HETO MOJYYUJIOCh MHOXKECTBO U3 N PA3JMIHBIX TodekK. [locye
9ero OH pazodbpaJsl cXeMy U TOIIEN CHATh.

VYrpom, korma Ilamma yBumges Ha JIMCTOYKE MHOXKECTBO M3 7 TOUEK, B KOTOPBIX OH YBHUIEI UCKPY, MY
CTaJI0 UHTEPECHO, CKOJILKO IIPOBOIOB OH MCIIOJIB30BaJ, cobpaB 9Ty cxeMy. K coKaJIeHHIO, OH HUYEro He
3aIlIOMHUJI, I0O3TOMY OH PENInJI Y3HaTh, KaKOe MUHUMAJIbHOE KOJIUIECTBO MTPOBOJIOB OH MOT' UCIIOJIb30BaTh
B cBoeil cxeme. [lomorure eMy y3HaTh 9TO YHUCIO, & TAaKXKe PACIOJIOXKHTL STH IIPOBOJA TaK, YTOOBI B
MOy YUBIIEliCsT cXeMe MCKPBlI BO3HUKJIM B TEX YK€ CaMbIX TOUKaX.

@dopmaT BXOAHbIX AaHHbIX

B nepsoit crpoke naxomurcst oHo nesoe duciao n (1 < n < 1000) — KOJIUIECTBO TOYEK, B KOTOPBIX
Tlamra yBumes uckpy.

B ciepyromux n crpokax HaxXoIuTcs 1o JBa Iejbix unciaa  u y (1 < z,y < 109) — KOOPJIWHATHI
ouepeHON TOUKHU. ['apaHTHPyeTCsi, UYTO BCE TOUYKHU PA3TUIHHI.

dopmaT BbIXOAHbIX AAHHbIX

BriBenuTe onmcanue 371€eKTPUYIECKON CXEMbBI B CJIeLyIOIeM gpopmMare:

Cuauasia BbIBeUTE h — KOJIMYIECTBO TOPU3OHTAIBHBIX KpacHBIX mpoBooB (0 < h). B crenyromux h
CTPOKAX BbIBEUTE 110 4 IEJIbIX YUC/IA X1, Y1, T2, Y2 — KOOPJAMHATHI JBYX TOUEK (X1,Yy1) U (T2, y2), KOTOPbIE
CO€JINHSET OYePeHON KPacHbBIi TPoBoJL. [10CKOIbKY OTPE3KH rOPpU30HTAJIbHDIE, JOJ2KHO OBITH BBIIIOJIHEHO
y1 = y2. Takske 10/KHO 6BITH BhimosHeno 1 < @1, y1, T2, y2 < 10°.

[Torom BBIBEIUTE ¥ — KOJIMYIECTBO BEPTUKAIBHBIX cHUX 1poBojioB (0 < v). B cuenyomux v crpokax
BbIBeIUTE 110 4 MEJIbIX YUCIA X1, Y1, T2, Y2 — KOODIUHATHI JABYX TOYeK (x1,y1) u (Z2,Y2), KOTOPbIE COEIU-
HdeT CHHU odepeanoil mpoBo. IIocKOIbKY OTpe3Ku BepTUKAJIbHDBIE, JTOJXKHO OBITH BBIIIOJIHEHO T] = I9.
Takzke JOJIKHO OBITH BBIIOJHEHO 1 < T1, Y1, T2, Y2 < 10°.

Hukaxwue nBa oTpeska OIHOIO IBETA HE MOJKHBI UMETh 00IMuX To4uek. MHOXKeCTBO TOUEK, B KOTOPBIX
[Tamma Mor yBuieTh UCKPY, €CJid ObI OH ITOCTPOUJI TAKYIO CXEMY, JOJIZKHO COBIAJIATD C JIAHHBIM BO BXOJHBIX
JTAHHBIX MHOXKECTBOM TOYEK.

Kommaecrso orpeskos (h + v) 10/KHO OBITH MUHUMAJIBHO BO3MOXKHBIM. MOXKHO JIEMKO TTOKA3aTh, ITO
OTBET BCErJa CyIecTByeT. Eciin CyIecTByeT HECKOJIbKO BO3MOYKHBIX OTBETOB, BBIBEIUTE JIFOOOI.
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Tinkoff Generation 2022-2023. A. I'pachbl 1
BoaHblii ctagunoH, 1 okTsibps 2022

MNMpumepbl
CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ
4 2
22 5212
2 4 1454
4 2 2
4 4 21
45
4 4
21 2121
32 32302
23 1212
12 2323
3
1212
323
2321
3ameyaHue

B nepsom npumepe Ilamra mor cobparh Takymo cxemy:

B sroit cxeme mo 2 nposoja kaxkzoro nsera: Kpacuele u3 (5,2) B (1,2) uw u3 (1,4) B (5,4), cunne
u3 (2,1) B (2,5) mw uz (4,5) B (4,1). 3amernm, 9T0 OH YBHUIUT MCKPHI POBHO B T€X TOYKAX, KOTOPbLIE OH
sanucas (0003HAYEHBI YKEJITHIM IIBETOM Ha Kapruhke). Hampumep, uckpy B Touke (2,4) OH yBUIMT, Tak
KaK B 9TOI TOUYKe IIEePECEKAIOTCA BTOPOI KpacHBIi IPOBOJ U 1epBbIit cuauil. M0oXKHO 10Ka3aTh, YTO HY2KHO

HEe MeHbIIe 4-X ITPOBOJIOB, YTOOBI MOJIYIUTh CxeMy, HykHyTo [lare.
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Tinkoff Generation 2022-2023. A. I'pachbl 1
BoaHblii ctagunoH, 1 okTsibps 2022

3apaya D. dkcnegnuyuns

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMEHHU: 2 CeKyHIbI
Orpanudenne 10 MAMSTH: 256 merabaiiT

Bunnu-ITyx ornpasusicst B ouepeayo Drcneauiuio mo Jlecy!

Jlec mipesicraBiisieT cobOil N MOJISTHOK, COGIMHEHHBIX M JIBYCTOPOHHUMEU TponuHkamu. [Ipu sToMm BO3-
MO2KHO, 9TO JIJIsi HEKOTOPBIX TOJISTHOK HE CYIIECTBYeT criocoba J00paThes U3 OJIHOHM B APYTYIO 1O TPOIIMH-
KaM. 3a MOJIOBUHY CYTOK (JIeHb Wyl HOUb) IlyX IPOXOAMT POBHO 110 OJHON TPOIUHKE.

Korga [lyx mpumésn Ha paccBeTe Ha 0UepeHYIO TOISTHKY, eMY IT0Ka3aJI0Ch, 9TO OH BEPHYJICS K MTOJISTHKE,
¢ KOTOpOIi OH Haday coe myrermecrBue. OH TakyKe YBEPEH, U4TO HE MPOXOIUJ HU IO OJHON TPOIMHKE
JIBAXK/JIbl, U 9TO BCE MOJISHKHU O STOr0 ObLIM pa3IMYHbIMU. Tak>Ke OH IMOMHUT, YTO OH OTHPABHUJICH B
DKCITEIUIINIO0 HA PACCBETE, TO €CTh YUCJIO JHell B IyTH ObLIO PABHO YHUCJIy HOYEH.

Bar peruiu moModb MeIBEXKOHKY M XOTHTE OIPEIe/IUTD 110 Kapre Jleca, MOIVIO Jin TaKOe CJIyIUThCS.

dopmaT BXOAHbIX AAaHHbIX

[TepBasi crpoka comepkuT 4ducao 1 — 4Inucjio HaOOPOB BXOJHBIX JAHHBIX, KOTOPLIE BaM IIPEICTOUT
obpaboratk. Hasee ciaenyror T HaOOPOB BXOJIHBIX JaHHBIX. KaxXIblit HAbOp 3a1aéTcs B clieaytoneM hop-
Mare.

B mepBoii crpoke Habopa BXOJAHBIX JAHHBIX 3aj@aHbl JBa uducaa n u m (2 < n < 500000 |,
1 < m < 500000) — KOIMYECTBO MOJISTHOK U KOJIMYECTBO TPOIMHOK B COOTBETCTBYIONEM Jlecy.

B crenyromux m cTpokax couep:Karcsl OMMCAHUS TPOIMHOK: KaXKIasd CTPOKa COCTOUT M3 IBYX Ile-
JIBIX YHUCEJl Ui, V; (1 < ui,v; < Ny u; # v;), 0003HAYAIONMX HOMEPA, HOJISHOK, COCINHEHHBIX OUePE/HOM
TPOIMHKOIA.

FapaHTI/IpyeTCH, YTO HUKaKHue JIBE ITOJISIHKHN He COeJNHEHDbI ABYM NJIN 60JI€€ TPOIIMHKaMU.

lapanTupyercs, 9T0 U CyMMapHOE YHCJIO IOJSTHOK, U CYMMAapPHOE YHCJIO TPOIMHOK 110 BCceM Habopam
BXOJIHBIX JIAaHHBIX He 1peB3oiiaér 500 000.

CDopmaT BbIXOOHbIX ONAdHHbIX

Jltst Kaxk10oro Habopa BXOIHBIX JIAHHBIX BBIBEJIUTE B OTIE/IBHOM cTpoke «YES», eciiu B Jlecy cyimecTByer
MapIIpyT, YA0BIeTBOpAoNuil onmucanuio [lyxa, m «NO» B IpOTHBHOM CJIydae.

MNpumep
CTaHIAPTHHN BBOJ, CTaHAAPTHHA BHBOJ
2 YES
56 NO
12
2 3
34
45
5 2
53
33
12
2 3
31
3amevaHue

Tect u3 ycoBus cocTouT u3 ABYyX HaAOOPOB BXOJHBIX JAHHBIX.

B nepBom nipumepe Ilyx Mor HavuaTh DKCIIEIUIINAIO HA TIOJISHKE C HOMEPOM 2, B IIEPBBI JIeHb HepeiiTu
Ha TOJISTHKY O, B IIEPBYIO HOYb EPENTH HA MOJISTHKY 3, BO BTOPO# JIeHb IlepefiTh Ha MOJISIHKY 4 U BO BTOPYIO
HOYb BEPHYTHCS 00PATHO Ha TOJSTHKY 2.

Bo BTOpoM mpumepe, HE3aBUCHMO OT BbIOOpaA HaUYAJILHON mogHKHU, [Iyx MoXKeT BepHyThCs Ha HEE, HO
eMy B JIIOOOM CjIydae moTpedyercs TPHU Iepexoia, a 3HAYUT JHel B ImyTu Oymer Oojblie, YeM HOYelt.
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Tinkoff Generation 2022-2023. A. I'pachbl 1
BoaHblii ctagunoH, 1 okTsibps 2022

3apava E. OnnauunBaiite npoesps

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2.5 cexyHT
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

B crpane JOI n ropouos, nponymepoBanHbix oT 1 j10 n. I'opoa ¢ Homepom 1 — crosmia crpanbl. B
CTpaHe eCTh BCErO OJIHA YKeJIe3HOJOPOKHAS KOMITAHUS, KOTOPAas O0CIY?KUBAET 1M, ABYCTOPOHHUX YKEJIE3HBIX
JIOpOT, TPOHYMePOBaHHBLIX OT 1 10 m. 2KeJyie3nas gopora ¢ HOMEPOM ¢ COEJIMHAET TOPOIA U; U ;.

Bor He MoxkeTe mepemernaTbes MeXKJIy TOpoJaMu, KpoMe Kak IO Keje3Ho# jopore. 'apanTupyercs,
YTO OT JIFOOOr0 TOPOJIa BO3MOXKHO J100paThCs J0 JIFOOOrO APYToro.

Ceituac mara 3a Mpoes] MO JIOOOI »Kejle3HO# gopore — ojiHa iieHa. B TeueHunm cieayrommx ¢ Jjer
IUIAHUPYETCsl YBEJIUINBATH CTOUMOCTD 1Ipoe3aa. CorjlacHO 3TOMYy ILIAaHY B j-i NOJ CTOMMOCTD IIPOE3.Ia 110
JKEJIe3HOI Jlopore 7 yBEeJMUUTCs ¢ OJHOM 10 JAByX ien. Kaxkjas kejne3Has Jlopora BCTpedaercs B ILIaHe
He 60J1ee OJHOTO pasa.

Mezxmy TeMm, KaXKIbIH ToJl 9Ta KOMIIAHWUS IIPOBOJUT OIPOC HACEJICHUS B KaXKJIOM I'OPOJE, C IOMOIIbIO
KOTOPOT'O BBISICHAET, HACKOJIBKO KHUTEJIM TOPO/Ia VIAOBJIIETBOPEHBI YCJIyraMu, IIPeJOCTABIAEeMbIMIA KOMIIA-
uueit. M3HayabHO BCE KUTEIU TOPOJIOB YIAOBJIETBOPEHBI KOMIAHWEH, HO, IPHU MOBBLIMIEHUNA CTOUMOCTHU
poe3ia, UX MHEHUE MOXKET IOMEHAThCA.

Kaxxaprit ros1 onpoc mpou3BOIUTCS MOCTE YBEJIMIEHUs] CTOMMOCTH IMPOe3a IO 2KeJIE3HOH Jopore, Co-
OTBETCTBYIOIIEH 9TOMYy roiay. 10 ecThb, BO BpeMs MPOBEICHUsI OIPOCa B T'OJ j, CTOUMOCTHU IIPOE3/0B II0
BCEM JKEJIE3HBIM JIOPOTaM 75, TJe ¢ < j, YBEJUUIEHBI, a 110 OCTaJbHBIM — He u3MeHeHbl. 2Kuresu ropoja k
(2 <k <n)Brox j GyiyT yIoBJIeTBOPEHBI B TOM U TOJBKO TOM CJIydae, eCJIu:

o MunumasibHass CTOMMOCTD IIPOE3/1a, OT TOpoaa k 10 CTOJMILI HEe M3MEHMJIACh C HAYA/Ia IIPOBEIEHUS
IJ1aHa.

CTonMOCTh TOCTIEIOBATEIHHOTO TTPOE37Ia MO0 HECKOJBKUM YKEJIE3HBIM JIOPOTAM PaBHA CYMME CTOMMO-
creil mpoe3na mo HuM. ZKHUTenn CTOMUIBI HUKOTIA HE CTAHYT HEYIOBJIETBOPEHHBI YCIyraMU KOMITAHUU.
Ob6parure BHUMAaHKE, YTO IIyTh, HA KOTOPOM JIOCTUTIAeTCsT MUHUMAJbHAS CTOMMOCTD IIPOE3J1a OT TOpoja k
JO CTOJIMIIBI, MOXKET IIOMEHAThCA C HadaJla IIPOBeJeHNs IIJIaHa.

Borunciure KOIUTIECTBO TOPOJOB, KUTEJIN KOTOPBIX OVIYT HEYIOBJIETBOPEHHDBI YCIyraMu KOMIIAHUH,
IocJjie KaxKJ0To U3 ¢ N3MEHEHUI.

®dopmaT BXOAHbIX AAHHbIX

B nepBoii crpoke BxogHOrO daiiia comepKUTCs Tpu Mejbix 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 ciretyrormux m cTpokax CoJIepKHUTCH 110 JIBa ebIX ducia u; u v; (1 < u;, v; < n) —ropoja, KOTopble
COeTUHSET -5 2KeJle3Has J0pOora.

lapanTupyercst, 9To B rpade HeT meresib 1 KpaTHBIX pebep. OT KaxKI0ro ropojia BO3MOXKHO 100PaThCst
JI0 CTOJIUIILI TI0 YKEeJIE3HBIM JIOPOTaM.

B ciegyronmx ¢ cTpoOKax COIEPKUTCH IO OTHOMY IejioMy uuciy r; (1 < rj < m) — HoMep 2KeJIe3HO
JIOPOTH, CTOMMOCTD IIPOE3/1a 110 KOTOPOii IIJIaHUPYeTCd yBeJUINTh Ha j-if roxa. Bee r; pasnmanb.

dopmaT BbIXOAHbIX AAHHbIX

BeiBeuTe ¢ unces, 1o 0JIHOMY Ha CTPOKE, — KOJIMYECTBO T'OPOJIOB, XKUTEIN KOTOPBIX HEJIOBOJIBHBI JKe-
JIE3HOOPOYKHOM KOMITaHUEN IOC/Ie j-TO N3MeHEHU .

CucTtema oueHkn
[Momzamada 1 [12 6anios|:

e n < 100

e m < 4950
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e ¢ <30

[Momzanaua 2 [14 6asios]:

e ¢ <30

[Momzanaua 3 [35 6as108]:

e B orsere Oyner e 6osiee 50 pa3uIHBIX YUCEIT
[Monzanaqa 4 [39 Ganios:

e Her mononuurebHBIX OrpaHuYIeHTit

Npnmepsbl
CTaHZAPTHHE BBOZ CTaHOApPTHHE 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
12

1
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BoaHblii ctagunoH, 1 okTsibps 2022

3apgayda F. Ounarpammbl FOHra Bbixogsit B UHTEpHET

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 3 CeKyHIIbI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Poma u Censt manu koutect u3 10 3aga9 npo quarpammy FOHra u Teniepb BBIHYZKJIEHBI CKPBIBATHCST OT
HemunKomHanzopa. Ho onn caumkom jobar auarpamMmMbl FOHra u XOTST J€/IUTHCS HOBBIMU OTKPBITHSI-
mu. OIHAKO JIep:KaThCsl BMECTe OYeHb PUCKOBAHHO, TaK KaK B CJIy4ae Yero IMOBSIKYT UX 0DOMX, IIO9TOMY
OHU BBIHY2K/I€HbI 00maThest depe3 Mureprer. Ho "obbransiit MaTepHEeT" M0IHOCTHIO KOHTpOIIpyeTcst Jle-
vugKoMmHanzopomM, mo3ToMy OHE IOJIB3YIOTCSA JTapKHETOM.

B nmapkmere jr060€e coobIIeHE MOXKET TPOJIE/IATh JUIMHHBIN 3aIlyTAHHBIA MyTh JI0 MOJIydaTess depe3
MHOXKECTBO CepBEPOB. BoJjiee Toro, 0HO JaxKe MOXKET IPOXOIUTL Uepe3 OJUH U TOT Ke CEPBEP HECKOJILKO
pas. 3a cuer 3Toro coobIeHre CI0KHEE OTCIEIUTh.

Komnbrorep PoMbl cBsizan ¢ cepepoMm 1, a komubiorep CeHu — ¢ CEPBEPOM 7.

HemunKomHazop xouer mepexsaruth PomuHO coobmenne ¢ gmarpammoii FOura. [ljist atoro emy
He0OX0/IMMO B3JIOMATh TaKOH cepBep, 4To coobIienne, nociantnoe Pomoii, o jirobomy mytu k Cene mpoitier
Jepes 9TOT cepBep POBHO OAWH pa3.

Haiinure Bce momxomsiiue cepBepa.

®opmaT BXOAHbIX AAHHbIX

B nepgoii crpoke daiisia jano KoaumdecTBo TecToBbix npumepos t (1 < ¢ < 500).

Kaxnapiit TecToBbIli TpUMep BBIVIAIUT TaK: B IEePBOl CTPOKe JaHBI JBa YHCAA: N U M
2<n<5- 10°%,0 < m < 106), YHCJIO CEPBEPOB M YNCJIO NPAMBIX COeIUHEHUI MEXK/y CepBEepaMU.

B KaxK/10ii U3 [0CJIe/IyIOIUX M CTPOK COJEPXKUTCs yIopsioueHHas napa dnces a u b (1 < a, b < n),
9TO 03HAYAET, UYTO C CEPBEPA ¢ MOXKHO IIEepecyiaTh COODIIEeHne HAIIPSAMYIO Ha cepBep b.

lapanTupyercs, 9TO 3TU YyHOPsIOUEHHDBIE TAPHI HE MOBTOPSIOTCS BHYTPHU OJHOTO T€CTOBOI'O IIPUMEPA.

Taxk ke rapaHTAPYETCsI, ITO U CYyMMa 110 71, T CYMMa II0 M II0 BCEM TeCTOBBIM IIPUMepaM He IIPEBOCXOIUT

106.
(DOpMaT BbIXOAHbIX AdHHbIX

J1J1sT KazKJI0r0 TEeCTOBOTO IMPUMepa TpedyeTcst BLIBECTU JBE CTPOKU: B IEPBOil IUCJIO MOIXOMAIINX CEP-
BEPOB, a BO BTOPOIl — HOMEpPA ITUX CEPBEPOB B MOPsiJIKE UX CJIEIOBAHUS HA IIYTH OT a JI0 b depe3 mnpobei.

MNpumep
CTaHIApPTHHN BBOJ, CTaHZApTHHN BHBOJ
4 4
4 3 1324
2 4 0
13
32 0
22
12
21 14
31
23
4 4
12
24
34
13
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BoaHblii ctagunoH, 1 okTsibps 2022

3apaya G. lNone3Hble nckonaemsbie

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMEHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 256 merabaiiT

Benercst IpoekT 110 OCBOGHUIO ILJIAHETHI COCEIHEN 3Be3MHON cucTeMbl. i 100bIYN MOIE3HBIX UCKOIIa-
€MbIX HJ'I&HI/IpyeTCH HallpaBUTH Ha H.HaHeTy HECKOJIBKO HapTHﬁ pO6OTOB.

V4acToK IOBEPXHOCTH ILJIAHETHI, Ha KOTOPOM ILIAHUPYETCs AOOBIBATH IIOJIE3HBbIE MCKOIIAEMbIE, IIPe-
CTaBJIACT CODOM KJIETUATHIN TPSIMOYTOJbHUK Pa3MepoM w Ha h, KJIETKU yIacTKa UMEIOT KOOPIUHATHI OT
(1,1) no (w,h). B HEKOTOPBIX KJIETKAX yIaCTKa HAXOAATCS 0GA3bl CIEIUAINCTOB, B KOTOPbIE MOTYT OBITH
JOCTaBJIeHbI mTapTun poboToB. Beero Ha ydacTke pasmerieHo s 0a3, u i-s1 6a3a HAXOAUTCS B KJIETKE C
KOODJMHATAMU (X4, Ui ).

Kaxast mapTust poOOTOB XapaKTepuU3yeTcsi TPeMs apaMeTpaMu: j-si TApTUs JOCTaBJsieTcss Ha 6a3y
bj, conep:kuT n; pobOTOB U KazKIbIil poOOT mapTum 00J1a/1aeT MOOUIbHOCTEIO M ;. Korma naprus poboTos
JIOCTABJISIETCS Ha COOTBETCTBYIOLLYIO 0a3y, KazKILI poOOT 9TOH HapTUU MEPEMEINAETCs IO IIOBEPXHOCTH
IJIAHETHI OT 06a3bI IO HEKOTOPO# KaeTKu. Ecan MmobuabHOCTE poboTa paBHa m, OH MOXKeT He bojee m pa3
[IEPEMECTUTHLCS HA OIHY U3 BOCBMH COCEIHUX KJIETOK, KaK IIOKA3aHO Ha puc. 1.

Puc. 1: Bosmoxkuble mepemertieHnsi poooTa B BOCbMU HAIIPABIEHUAX.

[Tocste Toro Kak pobOTHI U3 BCEX JIOCTABIEHHBIX ITAPTHI PA3MEIIAIOTCA Ha yIACTKE, OHM aKTUBUPYIOTCSI
U Ha4YUHaIT ,ZLO6bI‘Iy IIOJIESHBIX HNCKOIIa€MBbIX. B oporliecce nepeMerrnenud B O,ILHOI'?‘I KJIeTKe MOzKeT OIJHO-
BPEMEHHO HAXOIUThCS IIPOM3BOJIBHOE KOJUIECTBO poboToB. OIHAKO IOCE aKTUBAIMKA B KasKIO0M KJIeTKe
JIOJIPKHO HAXOJIUThCS He Dojiee ¢ pobOTOB.

PyxoBoacTBoM mpoekTa mosrydeHa nHGOpMaIng O t mapTusax poOOTOB, KOTOPbIE MOTYT OBITH IIOC/IEI0-
BaTeJIbHO OTHpaBJIeHbl Ha ItaHery. Ilocie mocTaBKy Beex MapTHii pobOTOB, YUUTHIBasI UX OIPAHMYCHHYIO
MOOHUJILHOCTD, BO3MOXKHA CUTYAIUsI, YTO HE YIACTCS Pa3MECTUTh POOOTOB Ha yUaCTKe TaK, YTOObI B KaXK-
JIOi KJIETKE OKa3aJIoCh He DoJible ¢ poboToB. [loaToMy pyKOBOACTBO HOJIZKHO BBIOpATh k IEPBBIX MAPTHIA
pobotos, trie 0 < k < t, KoTOphIe OYAYT MOJHOCTHIO JOCTABJIEHBI Ha COOTBeTCTByIOIIUE Oa3nl. [locie
9TOrO0, ecau k < t, ciejyer JOMOJHUTEIBLHO IIPUHATD 2 U3 Ngy1 PoboToB caemytomieit, (k + 1)-it naprum,
0 <2z < ngyr.

Bce nmonmyvennbre TakuM 00pa3oM poOOTHI JOKHBI C yI€TOM OTPAaHUYeHUs] Ha MOOMJILHOCTDL pa3Me-
CTUTHCHA HA y4IacTKe TaKuM 0Opa3oM, 4ToObI B KaKJOi KjeTke ObLio He 6osiee ¢ poboros. Ilociie sToro
OHU OyIyT aKTUBHPOBAHBI M HAYHYT JOOBITY IMOJIE3HBIX MCKOIIAEMBIX. PaszymMeercs, pyKOBOICTBO IIPOEKTA
cTapaeTcs MaKCUMU3UPOBATH KOJIMIECTBO POOOTOB, KOTOPBIE OyJIyT JIOCTABJIEHBI HA IJIAHETY, ITO3TOMY, C
YI€TOM ONUCAHHBIX OIPAHWYEHUl, TpedyeTcs MaKCUMU3UPOBATDL k, a 3aTeM MaKCHUMHU3UPOBATDH 2.

Tpebyercs HamucaTh IPOrpaMMy, KOTOPas II0 pa3MepaM ydacTKa, YUCIy ¢, OMMCAHUIO PaCIIOJIOKEHMUSI
6a3, a TakKe KOJUIECTBY 3aIJIAHUPOBAHHBIX APTUHl POOOTOB U MX OIMMCAHUIO OIIPEJIE/IeT MAKCUMAILHOE
9HCJIO k — KOJMYECTBO IAPTUil pOOOTOB, U 3aTeM — MaKCUMaJIbHOE YHCJIO 2 — JOMOJHATEIbHOE KOJIMIECTBO
po6oros u3 (k + 1)-it maprun, 4T06bI, JOCTABMB POOOTOB HA IJIAHETY, UX MOYKHO OBLIO Pa3MECTHTh Ha
ydJacTKe TaKuM 00pa3oM, 94TOOBbI B KasKJIOi KJIeTKe 0Ka3aJIoCh He bojiee ¢ pobOTOB.

®dopmaTt BXOAHbIX AAHHbIX

I[lepsas cTpoka BxomHOro daiina comepxut umciaa w, h, s u ¢ (1 < w,h < 10° ;1 < s < 4,
1 < ¢ < 100). Tlocnemyrormmue § CTPOK COJAEPKAT 110 JBA NEJbIX YUCJAA Tj, Y; U OIMUCHIBAIOT Ga3bl Clie-
muasmncroB (1 < x; < w, 1 < y; < h).
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Creyrommas cTpoKa COIepKUT uciio t — kojmdectBo napruit poboros (1 < ¢ < 100). ITocneayromue ¢
CTPOK OIIUCBIBAIOT IIAPTUH POOOTOB 1 COAEPKAT 110 3 eIbIX uncia: by, njum; (1 <bj <'s,1 < nj < w-hgq,
0 < m; < max (w, h)).
dopmaT BbIXOAHbLIX AAHHbIX

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

Mpumep

CTaHIAPTHHHE BBOZ, CTaHZApTHHN BHBOZ
321 17
1
2

41
91

BN R W W D

12 2

3ameyaHune

B npuBesennoM mpumepe onmcaHus BXOJHBIX JAHHBIX CJIEIYET MOJHOCTHIO MPUHSATDH [IEPBYIO APTUIO
pOOOTOB U JIOTIOJIHUTEILHO TPUHSTH 7 pobOTOB M3 BTOpoil mapruu. Ha puc. 2 mokasaHo, Kak MOYXKHO
pa3MecTuTh 3TUX POOOTOB Ha ydIacTKe, YTOOBI B KarkKJI0il KjeTKe ObLIO He Oojiee ogHOro pobota. Basbr
CIIEIUAJIICTOB MTOKAa3aHbI Kpy2KKaMu. KJIeTKi, B KOTOPBIX OKaXKyTCsi poOOTHI ¢ 6a3bI 1, MOKa3aHbI 36/ IEHBIM,
a KJIeTKH, B KOTOPBIX OKAXKYTCS POOOTHI ¢ 6a3bl 2, MOKA3aHBI KPACHBIM IIBETOM.

Puc. 2: BoamoxkHOe pasmereHne pobOTOB Ha yIACTKE B JAHHOM IIPHMEPE.
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3apgaya H. Tumbungnur

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 3 CeKyHIIbI
OrpaHn4denue 1o IaMsITH: 512 merabaiiT

Hauasicst HoBbIlt yuebHbBIH 1o/, 1 B YyHUBEPCUTET BepJisiHiun MpUILIn 1 HOBBIX CTYICHTOB, Pa30UTHIX HA
k Tpy1i, HEKOTOPbIE U3 KOTOPBIX MOT'YT ObITh IycThiMu. Cpeu CTYIEHTOB €CTh M AP 3HAKOMBIX, IIPUYEM
3HAKOMBIE CTYJ/IEHThI MOTYT OBITh KaK M3 OJHOIN, TAK M U3 pa3HbIX Ipymil. Ajuca, KaK KypaTop HOBOIO
nabopa, 1mo3BaJia BCeX HOBOIPUOBIBIINX Ha OPraHu3aIuonnyio scrpedy. Ha neit ona xoder ycrpoursb urpy,
9TOOBI €I1e HE3HAKOMbBIE CTYJEHTHI MOJIyUIe y3HaJ U ApyT apyra. s 9Toro oHa BBIOEPET JiBe TPYIIIIH,
CTYJIEHTBI U3 KOTOPBIX OyayT urparhb. [Ipu 3ToM mpaBmia urpbl TpeOyoT pas/ie/iuTh YyIACTHUKOB Ha JIBE
KOMAaH/IbI TaK, 9TOObI BHYTPHU KarKJ0U U3 KOMAH]I HUKTO HE 3HAJ JAPYT JAPYTa.

Astncy mHTepecyeT: CKOJIBKO CYIIECTBYET CIIOCOOOB BBIOPATH JIBe pa3jUdHbIe TPYIIIbI CTYIEHTOB TakK,
9TOOBI MOJIYYUJIOCh CBIFPATh B UIPY IO BceM IpaBuiiam. [Ipu 3TOM B Urpe JOJKHBI yIaCTBOBATH BCE
CTYIEHTHI 00enX T'PYIIIL.

ObpaTtnTe BHUMaHUE, YTO KOMAH/IbI, HA KOTOPBIe AJHca pa3/Ie/uT CTYJAEHTOB, He 00sI3aHbI COBIAIATD
C ITPYHIIIAMHU, B KOTOPBIX y4IaTCd YIACTHUKHU.

(DopmaT BXOAOHbLIX OAHHbIX

B mnepsoii crpoke 3ajanbl Tpu neibix ducaa n, mou k (1 < n < 500000, 0 < m < 500000,
2 < k < 500000) — KOJIMYIECTBO CTYJEHTOB, KOJUIECTBO MAP 3HAKOMBIX CTYJIEHTOB U KOJIMYECTBO TPYIII,
COOTBETCTBEHHO.

Bo Bropoit crpoke 3amanbl 1 nenabix gucesn ¢; (1 < ¢ < k), rjue ¢; paBHsieTCsh HOMEPY TDYIIIBI, B
KOTOPOM yUINTCs ¢-i CTY/IeHT.

Hausee cienytor m ctpok. B i-it crpoke 3anucansl nBa ancia a; u b; (1 < a;,b; < n), o3Hagarormue, 910
a;-it u b-ii cTymeHT 3HAOT JAPYT Jpyra. lapanTupyercs, 9To a; # b;, U 9TO ecjiu mapa CTYJIEHTOB 3HAET
APYT Ipyra, TO OHA BCTPEYAETCs POBHO OJINH pa3.

®dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ZLI/ITe OJHO YHUCJIO — KOJIMYIECTBO CII0CODO0B BbI6paTb JAB€ pa3J/IMYHbIC I'DYIIIIBI TakK, 4TOObI IIOJIYy-
YUJIOCH ChII'PDAaTh B UT'DY IIO BCEM IIpaBUJIaM.
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MNMpumepbl

CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOZ
3 2
2233

121

adH W NN - o P WONERPR, R D WONE,E R, P OOWWNDNNNERE,E PR, PR PO
B O WONDNDO DR, WONE D DO, W oo 0T W 0

3ameyaHune

I'pad 3HAKOMCTB JIJIs1 IEPBOTO TECTOBOTO IIPUMEPa, BBITVISIIUT CJIELYIONIM 06pa30M (PSIOM € KazKIBIM
CTYJIEHTOM TOJIIIMCAH HOMED €ro IPYIIIbI):

B JJTAaHHOM CJIy4da€ HaM ITOJAXOIAT CIIOCOOBI:

e Bribparh 1epByIo u BTOPYIO I'PYIIIy — HAIIPUMEDP, MOYKHO OTHECTHU CTYJIEHTOB HOMED 1 1 4 K 1IepBoii
KOMaHJe, a CTYJIeHTOB HOMeDP 2 M 3 KO BTOPOU.

e Bribparh BTOPYIO M TPETHIO IPYIITY — MOXKHO OTHECTH CTYIEHTOB HOMEDP 3 1 6 K IepBOil KOMaH/Ie,
a CTYJEHTOB HOMep 4 U 5 KO BTOPOii.
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e Bribparh mepByi0 um TPeThIO I'PYIIBI MBI HE MOXKEM, ITOTOMY 9UTO HE CYIIEeCTBYeT pas3bmeHust Ha
KOMAaH]IbI, Y/IOBJIETBOPSIOIIETO ITPABUIaM UTPHI.

Bo BTOpOM TecToBOM mpuMeEpe MbI MOXKEM BbIOpaTh Ji0OyI0 mapy rpymm. Obparure BHUMaHUE, 9TO
HECMOTPSI HA TO, YTO B TPETbEH I'PYIIIIE HET CTYJIEHTOB, Mbl BCE PABHO MOXKEM €€ BhIOMPATD.
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BoaHblii ctagunoH, 1 okTsibps 2022

3apayva |. HapkokoHTpob

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

B masnenbkoMm roposke «M» Hagasia eficTBOBaTh CJyk0a HApPKOKOHTPOJIdA. [lepBas 3a1ada ciryK0b1 —
BBISICHUTB, CKOJIbKO HAPKOTOPTOBIEB paboTaeT B OKPECTHOCTH TOPOAa. ATEHTBI CJIy?KOBI OMPOCHIIN BCEX
HAPKO3aBUCUMBIX B TOPOJIE U COCTABUJIN CIIUCOK CJIy9Ia€B IMPOJIAXKM TPABKU, TPOU3OIIE/IIINX 38 OJHU CYT-
KU, C YKa3aHUeM MeCcTa W BpeMeHU Hab/oiennsi. Termepb aHATUTUKN XOTST TOHITD, CKOJBKO YK€ Ha CAMOM
Jiejie eCTb HapKOTOPIoOBIEB. V3 MaHHBIX Pa3BeIKN M3BECTHA MAaKCHUMAJIbHASI CKOPOCTh, ¢ KOTOPOH MOXKET
JABUTATHCA HAPKOTOPT'OBEII. AHa.HI/ITI/IKI/I IpOCAT BaC y3HATH, KaKO€ MUHUMAaAJILHOE KOJIMIECTBO HApPKOTOD-
TOBIEB MOIVIM YYaCTBOBATH BO BCeX 3a(UKCUPOBAHHBIX CJIyUasX MPOJIAXKH TPABKH.

dopmaT BXOAHbIX AAHHbIX

Ha mepsoii crpoke BxoHOTO (haiina comepkaTcs Heble YUCia 1N U U — KOJUIECTBO CIYUIACB MPOJIAXKU
TPaBKM U MakKCHMaJibHasi CKOpocTh Hapkoroprosma ( 1 < n < 100,1 < v < 10000). Cuenyrorume n
CTPOK COJIep2KaT ONMUCAHUS CIydaeB mpojaxku Tpasku B ¢hopmare «HIY:MM z y», rne H4:MM — Bpems
HPOJIAKM, T U Y — KOOPJMHATBEI MeCTa, B KOTOPOM IIPOJIABAJIACH TPaBKa, (/IS IPOCTOTHI OY/IeM CUNUTATD,
9TO BCE MPOUCXOAMIIO Ha 1y10cKocTn ). Koopauuars! mo momyiio He npessbimaior 1000. CKopocTh BbIpazkeHa
B KM/, KOOD/IHHATHI — B KM.

@dopmaT BbIXOAHbIX AAHHbIX

BriBenure B BeIXOAHON aiiyl OHO UNCI0 — MUHAMAJIbHOE BOZMOXKHOE KOJIMIECTBO HAPKOTOPTOBIIEB.

MNpumep

CTaHIApTHHI BBOJ, CTaHZapTHHN BHBOJ

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

14:00 1
15:00 1
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BoaHblii ctagunoH, 1 okTsibps 2022

3apaya J. AHTeHHa

Vwms BxomgHoro aitna: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMEHHU: 1 cexynma
Orpanudenne 10 MAMSTH: 512 merabaiir

st cea3u ¢ emutéii wienam skcreaunun Ha Mapc HeoOxomuMo cobparh aHTeHHY. AHTEHHA B pa3o0-
OpaAHHOM COCTOSIHUM IIPEJICTaB/IsIeT coboit n (pparMeHToB, i-it (pparMeHT MpPECTABSIET COOON IIMTAHTY
JUIMHON §; CAHTUMETPOB, HA KOTOPOI 3aKpeIlieHbl m; nepekaant. Kaxpiii hparMeHT COMepKUT XOTS
OBbI OHY MEPEKIAIIHY.

YV KaxKJION IMITaHT'H €CTh HAYAJI0, B KOTOPOM PACIOJIOXKEH IITEKeD, U KOHEI, B KOTOPOM PAaCIOJIOXKEHO
rue3o. JI1obble faBe MITAHTM MOYXKHO ITOCJIEI0BATENIHHO COEIUHUTDL, IPUCOSIUHUB HAYAJO OIHONW K KOHILY
napyroit. s Kaxk1oii mepexJiaJuHbl B3BECTHO PACCTOsIHNE OT HAvYaJIa €€ IMTaHru B cantTuMerpax. s ¢-ro
dparmenTa 3To paccrosgHue MoxKeT ObITb oT 0 710 S;, 3Hadenue ) O3HAYAET, UTO MEPEKIATUHA HAXOIUTCS
HEIIOCPE/ICTBEHHO B HaYaJIe IITAHIY, 3HAYEHUE S; — YTO OHA HAXOJUTCS HEIIOCPEJICTBEHHO B KOHIIE IIITAHIH.
TomuHOM 1MepekIa e 1 pa3MepaMu ITeKepa U THe3/a CJIeJyeT IpeHebpedb.

Y0661 KOPPEKTHO COOPATH AHTEHHY, HEOOXOINMO COEIMHUTH B HEKOTOPOM IMTOPSIIKe BCe N PparMenTos,
[IPU 9TOM PACCTOSTHUE MEXKJIy JIIOOBIMU JIBYMSI COCETHUMU TEPEK/IAIUHAME JIOJI?KHO OBITH OJMHAKOBBIM.

K coxaJjieruto, WieHbl 9KCIIeunn 3a0bLId HHCTPYKIINIO 10 COOPKe aHTeHHBI Ha 3eMJle, a IIepeiaTh eé
Ha Mapc He mpejicTaB/IsieTcs BO3MOXKHBIM — BeJIb aHTeHHa, eMé He cobpana. [lomorure ucciaenoBareism!

Tpebyercs onpene/iuThb, B KAKOM IOPSIKE HEOOXOMMMO COeIMHUTHL (DPArMEHThI AHTEHHBI, YTOOBI yCTa-
HOBUTH CBSI3b C 3eMJIeil.

dopmaTt BXOAHbIX AAHHbIX

B nepBoii crpoke jano ogHO dncio n — KojaudectBo ¢gparmerTos (1 < n < 100 000).

Hamee mano onmcanue n pparMeHToOB. B mepBoii cTpoke onuncanust pparMeHTa JaHbl ABa IMEeJIbIX THCTIa
m; ¥ $; — KOJIMIECTBO MEPEKJIAJINH U JyinHa mTanru B i-M dparmente (1 < m; < 100000, 0 < s; < 109).
B cienytomeit cTpoke JaHbBl m; LEJbIX YHCeN p;; — IIO3UIUHU IIePEeKJIaJuH, p; ;i PaBHO PACCTOAHUIO B
CaHTHMeTPax OT HadaJla MITAHIH J0 j-if mepekaaaunel Ha Heil (0 < pi1 < pi2 < -+ < Dim,; < Si).

Cymma Bcex my; He nipesbimaer 100 000.

@®opmaT BbIXOAHbIX AAHHbIX

Ecisin cobpars anTenHy yKazaHHBIM 0Opa30M BO3MOXKHO, B IIEPBOil CTPOKE BbIBeUTE «Yes», a BO BTO-
pOif CTPOKe BBIBEJIUTE IEPECTAHOBKY |mces oT 1 10 n — HoMepa (hparMeHTOB B HOPSIKE, B KOTOPOM WX
CJIeJIyeT COEINHUTDL, HAYAJI0 KAXKIOTO CJIEYIONEro (hparMeHTa B 9TOM IOPSIKE IIPUCOETUHSIETCS K KOHILY
npesbIyinero gpparmerTa. Ecian cyIecTByeT HeCKOJIBKO MOJXOSIIIX OTBETOB, MOYKHO BBIBECTH JIIOOOM
"3 HUX.

Ecsin cobpars aHTeHHY HEBO3MOXKHO, B €JIMHCTBEHHOI CTPOKE BbiBeuTe «NO».
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CucTtema oueHKkun

Barer 3a KaxkIy1o mog3aady HAUUC/IAIOTCS TOJBKO B CIydae, €CJIU BCE TECTHI JJIst 9TON MMOA3a/1a9u
1 HeOOXOMMMBIX 1101338184 yCIIEIIHO PO IeHbI.

Ilonzamaua | Bannaer | /lomn. orpaHnunyeHus Heobxomumbie Mudopmanus
noa3agadn O IpoOBepKe
1 8 n<8 m;=1,s <100 repBas OIIIOKa
2 8 n <8, s <100 1 repBas OIIOKa
3 21 n < 1000 1,2 repBas OIIIOKa
4 21 dYomi>n nepBast ONIMOKa
5 21 s; < 100 1,2 repBasi OIrmbKa
6 21 HET 1-5 repBasi OIrmbKa
lNpumepsbl
CTaHIApTHHI BBOJ, CTaHZapTHHI BHBOJ

3 Yes

17 213

3

18

6

2 8

16

1 Yes

17 1

5

1 No

310

259

3 No

15

3

13

3

16

3

4 Yes

15 3241

0

10

0

13

3

10

0
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3apgayda K. Dkckypcus

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 512 merabaiiT

['pynma u3 n 4eoBek pernmia moexaTh Ha YKCKypcuio. B mporecce 9KCKypCHUU MOXKHO 3aeXaTh B
HEKOTOPBIE U3 1 T'OPOJIOB.

DKCKYPCOBOJ TIOMPOCHUIA KAXKJIOTO Ye/IOBEKA BBICKA3aTh CBOU IOXKEJIAHUSI TI0 IMOBOJLY ITOCEINEHUs IO~
pomoB. Kaxkplit 1e/10BeK MOXKET PO KAKUe-TO NOPO/Ia 3asiBUTH, ITO OH XOUeT WX HEIPEMEHHO MTOCETUTD,
a PO KaKMe-TO — YTO TOYHO HE XOUYeT.

['pymma Bcerma myTerecTByer BMecTe. Eciim rpyiimna 3ae32kaeT B TOPOJ, TO BCE JIIOAHU, 3asIBUBIINE, YTO
TOYHO HE XOTAT €ro IMOCETUTh, PaCCTpauBaloTcdA. Eciim rpyia He 3ae3KaeT B rOpojl, TO PacCTPanBalOTCs
BCE JIIOJIN, KOTOPBIE 3asBUIN, UTO XOTAT €r0 HEIIPEMEHHO MOCETUTD.

DKCKYPCOBOJI IOHNMAET, 9TO y/IOBJIETBOPUTDH BCE MOXKEJIaHUs He Beeraa MOxKHO. OHa XO4eT COCTaBUTD
IUIaH, ITOOBI KaXKIbIil I€I0BEK PACCTPOUJICA He DoJiee OHOIO pas3a.

[TomoruTe SKCKYypCOBOJLY CIIPABUTBLCS C STOU HEJIETKOW 3a/1aUeil U COCTaBbTE IJIaH IMOCENTEeHUs] TOPOIOB
WJIN BBISICHUTE, YTO 3TO HEBO3MOKHO.

(DopmaT BXOAHbIX OAdHHbIX

B mepBoit cTpoke BXOIHBIX JTAHHBIX COMEPKATCS TPH IEJbIX UUCIa 1, M, kK — KOJUIECTBO YEJIOBEK,
KOJINYECTBO MOPOJIOB U KojimdecTBo noxesaanuit (1 < n,m,k < 100 000).

B kaxpoit u3 nocseayionumx k CTPOK COAEP2KaTCs IO JABa HEJIbIX YUCIa a U b, 0003HATAIONINX TOXKe-
narust (1 < a < n,1 < |b] < m). Eciim b > 0, To 9esioBeK 1O/ HOMEPOM @ XOYeT IIOCETHTh TOPOJI IO
momepoM b. Eciii xxe 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 JIJIsi KOTO U3 YYACTHUKOB HET OJIHOBPEMEHHO
[TO2KeJIaHUS [TOCETUTDh U HE TOCEMIATh OIUH U TOT YK€ TOPO/I.

(DopmaT BbIXOOHbIX OAdHHbIX

Ecnu pemenus we cymectsyer, To BbiBeguTe — 1.

Wnade, B 11epBoii CTPOKE BBIXOIHBIX JAHHBIX BBIBEJIUTE €IUHCTBEHHOE IEJI0€ YUCJI0 Kk — KOJIMIEeCTBO
ropo/ioB, KOTOPbIE BOUIYT B ILJIaH.

Bo Bropoii cTpoke BbiBeguTe K IEJIBIX 9UCEST — HOMEPA T'OPOJIOB, KOTOPBIE CJielyeT moceTuTb. Homepa
FOPOJIOB MO2KHO BBIBOJIUTDL B JIIOOOM ITOPSIIKE.

Ecisn cymiecTByeT HECKOJIBKO BOBMOXKHBIX OTBETOB, MOXKHO BBIBECTH Jit000i 3 Hux. OOpaTuTe BHUMA-
HUe, UTO He TPeOyeTcs MCKATh MaKCUMAaJIbHOE UJIN MUHUMAJJILHOE K, MOYXKHO BBIBECTH JIFOOOH KOPPEKTHDIM
OTBeT.

lNpumepsbl

CTaHIApTHHI BBOJ, CTaHZapTHHI BHBOJ

W W NN, P, WNDNNNNRPE, P, P, W
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BoaHblii ctagunoH, 1 okTsibps 2022

3apaya L. Pink Floyd

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 4 ceKyHJIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Mo uHMEPAKMUGHAA 3a0a4a.

y‘IéHbIe HaXOJATCA BCEro B HECKOJIbKUX IMMarax OT OTKPBITUA HOBOI1 OIITUMU3AIINN aJITOPUTMA qD.HOI’I,Ha,
[IO3BOJIAIONIE eMy paboraTh 3a JuHeiiHoe BpeMsi! Ocrajach JIUIIb OJHA IACTb.

Kak m3Becrno, mjs 3amycka ajgropurma Doiina B rpade Ha N BepHIMHAX JOJKHO OBITH IO OIHOMY
pebpy MekIy JIIOOBIMU JIBYMsI BEpIIMHAMH. Y YUEHBIX eCTb Tako#l rpad, OIHAKO, OHH OPUEHTHUPOBAJIN
KaxkJ0€e pedpo, TO eCTh HAIIPaBUJIM €I0 POBHO B OJHY U3 JIBYX CTOPOH.

Hnst ontumusanmn Duioiiga BEIOpAHB m pédep M MOKpPAIIEHBI B PO30BLIN I[BET, OCTAaIbHBIE pebpa Imo-
KpallleHbl B 3ejIeHbIil. Bbl 3HaeTe HalpaB/IeHIe KayKJI0r0 U3 9THX M pebep, OMHAKO, HAIIPABICHNE 3€JIEHBIX
pébep BaM 3apaHee HEM3BECTHO. 3a OJIMH 3aIIPOC BbI MOXKETe Y3HATH HaIlpaBJIeHNe OJJHOIO 3eJIEHOr0 pebpa,
HO BCEr'0 BBl MOKETe ClejaTh He 6ojee 2 - n 3alpocoB.

Bam HyxKHO HalTH TAKyIO BEPIIUHY, OT KOTOPO# Jiiobas npyras BepIIUHA JOCTUXKUMA II0 IIyTHU, CO-
crosmeM n3 pebep omuoro msera. ObparuTe BHUMaHME, yIEHbIE MOT'YT JYKABUTh, 9TO y2Ke OIIPeIeIUIN
HallpaBJIeHUA IJIgd BCEX pe6ep, 1 BbIJlaBaThb OTBE€THI B 3aBUCUMOCTHU OT BalllUX 3aIIPOCOB.

(DopmaT BXOAHbLIX OAHHbIX

B mepBoit crpoke HaxomsTcs aBa neibix dncaa n um (1 < n < 100000, 0 < m < 100000) — gucio
BEpIIMH U YUCJI0 péGep PO30BOro IBETA.

B i-it u3 ciemyoommx m CTpoKaxX HAXOMATCS JBa HeJbXx duciaa u;, v; (1 < uj,v; < n, up # v;) —
HAvaJI0 i-T0 pebpa pO30BOrO IBETA W €r0 KOHell. [ apaHTupyeTcs, 9To Bee HeyNopsI0ueHHble naphl (u;, v;)
Pa3IMYHLL.

dopmaT BbIXOAHbIX AAHHbIX

Korma BBl HalieTe oTBeT, BRIBEUTE «!» M HOMED BEPIIUHBI, OT KOTOPO KarKas JApyras JOCTUXKUMA
110 OJIHOIIBETHOMY IIYTH.

NpoTokon B3aumopencreus

Yrobb! y3HATH HAIIPABJIEHIE 3€JIEHOT0 pedpa MerK.Iy BepIInHaMU ¢ U b, B OHOI CTPOKe 1uepe3 mpobe
BBIBEIUTE CUMBOJI «7», a 3aTeM JBa, [eJIBIX Yucja a u b.

B orBer Ha 3TO cumTaiiTe 1eI0€ UNUCJI0, KOTOpOe OymeT paBHO 1, ecim peOpO HAIPABJIEHHO OT G K b, u
0, ecaiu pebpoO HAIPaBJIEHO OT b K a.

Bor moxkere 3a7aTh He GoJtee 2-n BOIIPOCOB, B TPOTUBHOM CJIyUae BbI IOy IUTE BEPAUKT Wrong Answer.

[Tocte BbIBOIA 3ampoca He 3a0y1bTe BBIBECTH IIEPEBOL CTPOKHU U cOpocuTh Oydep BbIBoIa. B ipornBHOM
c/lydae BBI IOJIyanTe BepAUKT Pemenne «3aBucioy. /s cOpoca 6ydepa ucnosbayiire:

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

e flush(output) B Pascal;

e stdout.flush() B Python;

® CMOTpPHUTE JTOKYMEHTAIUIO JIJIsT IPYTHX S3BIKOB.

OtrBer —1 Bmecto 0 num 1 03HavaeT, YTO Balla IPOrpaMMa ¢Jiesaia HEKOPPEKTHBI 3a11pOC HJIH IPEBbI-
CHJIa YHUCJI0 3aIPOCcoB. Baila nmporpaMma J10JKHa HEMEJIEHHO 3aBEePIIUThCS [I0C/Ie IPOYTEeHrs OTBeTa — 1,
BBI [IOJIy U Te BePNKT HellpaBUiIbHEA OTBET. B IPOTHBHOM Cilydae BbI MOXKETE HOJIYYUTh JII000i BEP/INKT,
TaK KaK IIporpaMMa IIPOJOJIZKHUT YTeHUEe N3 3aKPbITOI'O IIOTOKA.

Bszaomebl

st B3iioma 3aiaiite recr B coenyomeM gopmare. B mepBoit cTpoke 10JKHBI HAXOIUTHCS [1Ba, TIEJIBIX
qcman um (1 <n<300,0<m<n-(n—1)/2) — ancio BepmuH 1 9nuCI0 pEGEP PO30BOIO IIBETA.
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B i-it u3 csreyromux m CTPOK JOJKHBI HAXOJAUTHCS JIBA NEeJbIX 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;) JMOMKHBI ObITH PA3IMIHBI.

B i-it u3 cnegytomux (n - (n — 1)/2 — m) crpokax JOJKHBI HAXOJIUTHCS JIBa LEJIBIX YUCIA i, b;
(1 < a,b; < n,a; #b;)), o3Ha"AIIKX, 9TO €CTh PeGPO 3eJIEHOIO I[BETa OT BEPIIUHBL a; K BepiuHe b;. Bee
HEOPHEHTUPOBAHHBIE TIAPBI (G, b;) JTOJKHBI ObITH PA3IMYIHBI M HE JOJIKHBI COBIIAJIATH ¢ TEMU YKe ITapaMu
71T pEGEp PO30BOTO IIBETA.

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

B mpusenéunnom npumepe orBeT Ha 3ampoc «? 1 3» — 0, mosTomy pedbpo OPUEHTHPOBAHHO OT 3 K 1;
OTBET Ha 3ampoc «? 4 2» — 1, modToMy pebpo OPHUEHTUPOBAHHO OT 4 K 2; OTBET Ha 3ampoc «?7 3 2» —
1, moaTomy pedpo OpUEeHTHPOBAHHO OT 3 K 2. Torga OT BepIIUHBI 3 €CThb IIYyTU IO 3€JIEHBIM pPEOpaM K
BepmnHaMm 1 u 2, a Tak 2Ke eCThb IIyTh 10 PO30BBIM PEOpPaM JI0 BepIIUHBI 4.
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3apayva M. Xor the Graph

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Jlan HeopumeHTUPOBaHHBIN Ipad, cocroamuit u3 N Beprun u M pédep. Kaxxmomy pebpy mnpucBoeHO
suavenne, 0 wim 1. Oneparysi COCTOUT B TOM, 4TOOBI BBIOPATH My Th (He 00513aTEJIbHO IPOCTOi ), 1 K3MEHUTH
3HAYEHMs], 3AIIMCAHHbIE Ha KarKJIOM ero pedbpe Ha HpoTuBonoIoxKHbIe. Crenaiite 3HadeHus Ha Beex pebpax
HYJISIMI 38 MHHUMAJIbHOE YUCJIO OIEpAaIlii.

CDopmaT BXOAOHbLIX OAHHbIX

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

B kaxknoii u3 ciaenytommx M CTPOK 3allMCAHBI 110 TPH HEBLIX 4HCIa @, b 1 ¢. OHE 03HAYAIOT, 9TO
cymecTByer pebpo Mexay BepimuHamu (a,b), u3HadasbHoe 3Hadenue Koroporo pasuo ¢ (1 < a,b < n,
0<e<).

(DopmaT BbIXOAHbIX AdHHbIX
BriBeanTe KomuecTBO oneparnnit K Ha mepBoil CTPOKe.
B nocneayromux K cTpoKax BLIBEJUTE IIyTH, KOTOPbIE BbI BBIOPAJIM:

[ ] HepBBIM YHNCJIOM BBIBECIUTEC P — xommuaecTBO BEPIINH B IIyTHU

e 3areMm BbIBenuTe P 1€/BIX 9HMCeN vy,V9,...,Up — UHAEKCH BeprmH. Jms Bcex 1 < i < P —1
(Ui, Vig1) JTOJKHO SIBJISITHCS pEOPOM B 3aJaHHOM rpade.

Pemrenne Gyer cauTaTbCsi BEPHLIM, €CJIN OHO UCIOJIb3YeT MIUHIMAILHOE KOJIMIECTBO OIlEPAIIil, I IpH
sToM y P < 4% M.

Mpumep

CTaHIAPTHHHE BBOZ, CTaHOAPTHHE BHBOZ,
13 14 3
512346
842789725
312 11 13
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3ameyaHune

Huxe npusenén rpad B riepBom Tecte.
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3apgada N. [1Ba npocnekTa

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 6 cekyHT
Orpanudenne 1o MAMSITH: 1024 wmerabaiita

st Toro aTobbl caenarh crosmily BepisiHaun 0ojiee MPUBJIEKATEIbHBIM TYPUCTUUIECKUM MECTOM,
BeJIUKUI KOPOJIb MPHUIYMaJ CJAeAYIONINil IJIaH: BRIOPATH JIBE YJIUIBI TOPOJA U Ha3BaTh WX IIPOCIEKTAMMI.
EcrecTBeHHO, 9T IPOCHEKTHI OYIYT OO0bSIBJIEHBI UPE3BHIYANHO BaXKHBIMU UCTOPUYECKUMU MECTAMM, UTO
JIOJIZKHO TIPUBJIEIb TYPUCTOB CO BCEI'O MUPA.

Cronumy BepistHaum MOXKHO IIPEICTaBUTh B BUIe rpada, BEPIIMHAMI KOTOPOI'O SIBJISIIOTCS IIEPEKPECT-
K, & peOpaMu SIBJISIIOTCS YJIUITHI, COEIMHSIIONINE JIBA IePEeKPecTKa HanpsaMyo. Beero B rpade n BepiiuH u
m pebep, 110 JIFOOH yJIIIe MOXKHO JBUIaThCA B 000UX HAIIPABJIEHUSIX, OT JIIOOOI0 IEPEKPECTKa MOXKHO J10-
O6paTbhecst 10 JII0OOr0 JPYTroro, MePEMEIIasich TOIbKO 0 YIUIAM, KaXKIas YIUIA COeINHICT B PA3INIHBIX
[IEpEKPECTKa, U HUKAKHUE JBE YJIUILI HE COCIUHSIIOT OJUHAKOBYIO ITapy IEePEKPECTKOB.

Y1006l CHU3UTH MOTOK OOBIYHBIX TOPOXKAH, IEPEMEIIAIOIINXCSA 110 BETUKUM IIPOCIEKTAM, OBLIO PEITeHO
BBECTH ILIATHBIM IIPOE3] MO KarXKJI0OMy HUX HHX B 00e CTOpOHBI. Temephb 3a OAUH IMPOE3J 10 MPOCHEKTY
HY>KHO 3aILIATUTH 1 TYrpUK. 3a MPOe3/] 0 OCTAJLHBIM YJIMIAM ILJIATUTL HE HYXKHO.

Anamuruku cobpasu BeIOOPKY 13 k TOpOXKaH, i-My W3 HUX HAJ0 €3IUTh Ha paboTy OT HepeKpecTKa
a; K repekpectky b;. [Toce Bbibopa JBYyX MPOCHEKTOB KaXKJbI TOPOXKAHUH OyIeT J100upaThcs Ha paboTy
BJIOJIb IIyTH, CTOMMOCTH KOTOPOTO OYy/IeT MUHUMAJIbHA.

Jist Toro 4TobbI 3apaboTarh KaK MOXKHO OOJIbIIE JEHEr, ObLIO PEIIeHO BbHIOpaTh B KadecTBE JIBYX
[IPOCIIEKTOB JIBE TAKUE YJIUIBI, 9TO CyMMapHOe KOJIMIECTBO TyI'PUKOB, KOTOPBIE 3AIJIATAT 3T k TOPOKAH,
OyIer MaKCHMaJbHO BO3MOXKHBIM. IlomMornTe KOpoJio: 1o 3aJaHHO CXeMe ropojia M BBIOOPKE T'OpOXKaH
HallinTe, KaKue JBe Y/IUIbI HYy?KHO CIe/JaTh IIPOCIIEKTAMU, U CKOJIbKO TYTPUKOB 3AILIATAT TOPOXKAHE TIPU
TaKOM BBIOODE.

®dopmaT BXOAHbIX AAHHbIX

Kaxip1it TecT cocTOUT M3 HECKOJBKUX HAOOPOB BXOJHBIX JAHHBIX. B IIepBOil CTpOKE HAXOIUTCS JIBA
HeJIBIX JHcIa, mepsoe dncio t (1 < ¢ < 105) — KOJITYeCTBO HADOPOB BXOJHBIX JAaHHBIX. BTOpoe 4mcyo
g (0 < g < 7) — HOMep TpymIbl, K KOTOPOii npuHajexuT Tect. Jlajee ciaeayor onucanus HAGOPOB
BXOJTHBIX JIAHHBIX.

B meppoii cTpoke ommcaHnsa KazKJ0ro HabOpa BXOIHBIX JAHHBIX HAXOMSTCS JBa IEJIbIX YUCIa 7 U 17
(3 < n <500000, n—1<m < 500000, m < @) — KOJIMYECTBO IEPEKPECTKOB U YJIUT TOPOIA.

B caemyromux m cTpokax coIep:KaTcs ONMCAHUs YJINI], B i-ii CTPOKE HAXOIATCA JIBA IEIbIX TUCTA S;
u fi (1 <si,fi <n,s # fi) — HOMepa II€EPEKPECTKOB, KOTOPbIE COEJIUHSIET i-s1 yaulla. lapantupyercs,
9TO HUKAKHE JIBE YJIUIBI He COCIMHSIIOT OIHY U Ty YK€ Iapy HePEeKPeCcTKOB, U ITO OT JII00Or0 ITepEeKPeCcTKa
MOYXKHO J100PaThCs 10 JII0OOTO APYroro, mepeMeInasich TOJIbKO 10 YJIUIIAM.

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

B cremyromux k cTpokax COMEpKATCs OMUCAHWS MOPOXKAH, B 1-1 CTPOKE HAXOMATCS JIBA IIEJIBIX UUCJIA
a; n b; (1 <aj,b; <n,a; #b;) — i-it ropozkaHUH ejIeT HA PabOTy OT MEPEKPEeCTKa G; JI0 MePeKpecTKa b;.

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

dopmaT BbIXOAHbIX AAHHbIX

Juist KaxK0ro Habopa BXOJHBIX JAHHBIX B BBIBEIUTE OTBET HA 3aJIa4y.

B mepBoit crpoke orTBeTa JaHHBIX BBIBEJIUTE CYMMAPHOE KOJUIECTBO TYI'PUKOB, KOTOPOE 3AILIaTAT
ropoXKaHe.

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

B tpereit cTpoke oTBeTa BHIBEAHMTE JIBA IEJIBIX YUC/IA To U Yo — HOMEPA MIEPEKPECTKOB, JTOPOTY MEXKILY
KOTOPBIMU HYYKHO CJIeJIaTh BTOPBIM ITPOCIIEKTOM.
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BoaHblii ctagunoH, 1 okTsibps 2022

Howmepa mepekpecTKoB, COeIMHEHHBIX YIUIEH, MOXKHO BBIBOJUTD B IPOU3BOJILHOM MOPSIIKE, KAXKIasl U3
JIBYX BBIBEIEHHBIX YJINIIL JOJIXKHA BCTPEYATHCSA CPEIH 1M YJIUIL TOPOa, BHIOPAHHbBIE YJIUIBI JOIKHBI OBITDH
Pa3INIHBIMUA.

Mpumep
CTaHOAPTHHE BBOZ CTaHOAPTHHE 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

TecTol K 3TOi 337a1€e cocTOAT U3 7 IPynIl. Bayuibl 38 KaXKIYIO IPYIILY CTABATCA TOJBLKO ITPU ITPOXOXK-
JIEHUU BCEX TECTOB TPYIIIBI U BCEX TECTOB HEOOXOMMMBIX Tpymn. O6paTuTe BHUMAHUE, ITO MPOXOXKICHUE
TECTOB M3 ycjoBus He Tpebyercst st HekoTopbix rpymi. Offline-nipoBepka o3znauaer, 9T0 pe3yJsibTarhl
TECTUPOBAHUS BAIIETO PENIeHNs Ha JAHHOM I'PyIIle CTaHYT JOCTYIHBI TOJBKO MOCTIe OKOHYAHUS COPEBHO-
BaHU.
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BoaHblii ctagunoH, 1 okTsibps 2022

rZLOHOHHI/ITGJH:HI;IQ OI'paHUYICHUA

Heobx.

I'pynna | Basuisr - - p N — Kommenrapnit
0 0 - - - - Tectsr u3 ycnosus
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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Tinkoff Generation 2022-2023. A. I'pachbl 1
BoaHblii ctagunoH, 1 okTsibps 2022

3apgayva O. [eHb poxaeHus

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Murst 3HaKOM C M IOHOIIIAMHI U 7 JeBYIIKaMU 1 XO4YeT IPUIJVIACUTH 9aCThb U3 HUX Ha CBOM JEeHb POXK-
JCHUA. EMy N3BECTHO, C KaKUMHN JEBYIMIKaMN 3HAKOM K&}K,ZH)II'/JI IOHOIIIa, U C KaKUMHM IOHOIIaMM 3HaKO-
Ma KaxK/Jasd JEBYIIIKA. On xouer ,HO6HTI)Cﬂ TOro, 9TOOBI Ka}K,HI)IfI HpI/IFJIaILIéHHI)Iﬁ OBLI 3HAKOM CO BCEMH
HpI/IFHaIHéHHBIMI/I IIPOTUBOIIOJIO?KHOT'O II0JIa, IIPUIVIACUB IIPU 3TOM MaKCHMaJIbHO BO3MOXKHOE€ IHCJIO CBOUX
3HaKOMBIX. Ilomorure €My 9TO C,HeﬂaTb!

dopmaT BXOAHbIX AAHHbIX

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

B nepsoit crpoke kazkmoro Habopa 3amaiorcsa dnciaa 0 < m < 150 m 0 < n < 150. Hasee cioemyior
M CTPOK, B KaXKJIOH M3 KOTOPBIX 3aIlMCAHO OJIHO WJIM HECKOJIBKO JHCEJ] — HOMEPA JIEBYIIEK, C KOTOPBIMU
3HAKOM i-ii I0HOIa (KaXK/(blif HOMep BCTpedaercs He 6osee onHoro pasa). Crpoka 3aBepiaercs dncsoM 0.

®dopmaT BbIXOAHbIX AAHHbIX

st kKazkaoro Habopa BBIBEIUTE UETBHIPE CTPOKU. B IepBoii M3 HUX BBIBEJAUTE MaKCUMAJIbLHOE YUCTIO
3HAKOMBIX, KOTOPBIX CMOXKET ITPUTJIACUTDH MI/ITﬂ. B C.He,ZLyIOH_[eﬁ CTPOKE BBLIBE/IUTE KOJIMIECTBO FOHOIIIEi
7 KOJUYIECTBO JIEBYIIEK B MaKCHMaJbHOM Habope 3HakoMbIX. Cllemyrolime aBe CTPOKH JIOJIKHBI COIEP-
2KaTb HOMeEpa HpI/IF.HaLHéHHbIX IOHOIIIEN 1 HpI/II‘.HaHléHHbIX JEBYIIEK COOTBETCTBEHHO. EC.HI/I MaKCUMaJIbHBIX
HabOPOB HECKOJIBKO, TO BBIBEIUTE 000N 13 HUX.

MNpumep
CTaHIApTHHI BBOJ CTaHZapTHHN BHBOJ

2 4

22 2 2
120 12
120 12
32 4

120 2 2
20 13
120 12
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3apgauda P. ObHoBneHve gaTa-uUeHTPOoOB

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 1 cexkyHna
OrpaHnudenue 1o IaMsITH: 512 merabaiit

YV kommnanmu BigData Inc. ects n mara-mieHTpOB, TPOHYMEPOBAHHBIX OT 1 70 M, PACIOJIOXKEHHBIX 10
BCeMy MUpy. B 9TuxX jarta-1ieHTpax XpaHsiTCsl JIAHHBbIE KJIMEHTOB KOMIAHWU (KaK MOYKHO JIOraJlaThCsl U3
Ha3BaHWsl — OoJIbINe JaHHbIe!)

OcHoBoit npemtaraeMbix komnanueii BigData Inc. ycayr sBistercss rapaHTHsT BO3MOXKHOCTH PabOTHI
C TIOJIb30BATE/JIbCKUMU JIAHHBIMU JlazKe IIPpU YCJIOBUUN BBIXO/A Ka,KOFO—JII/I6O n3 JaTa-IeHTPOB KOMITaHUHN
3 gocrynHocTu. 11omobHas rapaHThs JOCTUTAETCA MIyTEM HCIIOJIb30BAHUA 0G0UHOT PENAUKAUUY TAHHBIX.
JIBoitHast perInKaIus — 3TO IMOJX0/I, IIPU KOTOPOM JIFOOBIE JTaHHbIE XPAHSITCA B IBYX UACHTUIHBIX KOIUSIX
B JIByX Pa3/MIHBIX J1aTa-IIEHTPaX.

ITpo kazk70r0 M3 M KIMEHTOB KOMIIAHUN N3BECTHBI HOMEPA JIBYX Pa3J/IMYHBIX JaTa-IeHTPOB C; 1 U C; 2,
B KOTOPBIX XPAHATCA €ro JTaHHbIE.

st mopaepxannst paboTOCIIOCODHOCTH JaTa~-TIeHTPpa U HE30IaCHOCTH JIAHHBIX [IPOI'PAMMHOE obecriete-
HIE KayKJIOr0 JaTa-IleHTpa TpedyeT peryssipHoro obHos/enus. Pemusnbiil nukia B kommnanuu BigData Inc.
COCTaBJISIET OJUH JIEHb, TO €CTh HOBasl BEPCHUs IMPOIPAMMHOIO 0OECIIEYeHHsI BBIKJ/IAIbIBACTCA Ha KarKJIbIN
KOMIIBIOTED JaTa-IEHTPa KaxKJIblil JIEHbD.

OGHoBJIeHNE JTaTa~-IIEHTPA, COCTOAIIEr0 U3 MHOXKECTBA KOMIILIOTEPOB, SIBJISIETCSI CJIOXKHOW M IJINTE/Ihb-
HO 3a1a49ei, II03TOMY JIJId KazKJI0I'0 JlaTa-IeHTPa BbIJIeJIeH BPEMEHHONH NHTEepBaJl JUIMHOM B Yac, B TCYECHUE
KOTOPOI'0 KOMIIBIOTEPHI JIaTa~-IeHTPa OOHOBJSIOTCA U, KaK CJAEJICTBHE, MOTYT ObITh HEIOCTYIHBI. DBymem
CUUTATH, 9TO B CyTKax h dacoB. Takum obpazoMm, JJisd KaK/I0ro JaTa-~-IeHTpa 3aUKCUPOBAHO IEJI0€ THCIIO0
uj (0 < uj < h—1), obosHa4aroImee HOMED Yaca B CyTKaX, B TedeHHe KOTOPOTro j-if JaTa-IeHTp HeJI0CTyIIeH
B CB4A3U C IIJIaHOBbBIM O6HOB.H€HI/I€M.

W3 Bcero BBIMIECKA3aHHOTO CJIEAYET, 9TO JJIsi JIIOOOTO KJINEHTA JIOJKHDLI BBIIOJHATHCST YCJIOBHUSI
Uc;; # Uc;,, TAK KAK MHAYE BO BPEMsl OJIHOBDEMEHHOrO OOHOBJICHHs OOOMX JaTa-lIEeHTPOB, KOMIIAHUs
OyIeT He B COCTOSTHUH O0ECIIEYUTh KJIUEHTY JOCTYII K er0 JAHHBIM.

B cBs13u ¢ mepeBomoM YacoB B pas3HBIX CTpaHaX M I'OPOJaX MHPa, BpeMsi OOHOBJIEHHS B HEKOTOPBLIX
JaTa~-TeHTpax MOXKEeT CIABUHYTLCS Ha OAUH Yac BHepén. /[jis moaroTroBku K HEIPEIBUIECHHDIM CATYAIIASIM
PYKOBOJICTBO KOMIIAHUM XOYET IIPOBECTH yUEHHsI, B XOJ€ KOTOPBIX OymeT BBIOPAHO HEKOTOPOE HEIyCTOe
IIOJIMHOZKECTBO JIaTa-IIEHTPOB, 1 BpeMsd O6HOB.H€HI/I$I KazKJI0T'O U3 HUX 6y,ZLeT CABUHYTO Ha OJUH YaC IIO32Ke
BHYTPH CyTOK (TO ecTb, ecin uj = h — 1, TO HOBBIM dacoM OOHOBjeHHsI Oyaer 0, HMHade HOBBIM HacoM
OOHOBJICHUsI CTaHeT Uj; + 1). Tlpu sroM yueHHs HE JOJKHBI HAPYIIATb MAPAHTUU JIOCTYIHOCTH, TO €CTh,
rmocjie CMeHbI rpaduKa OOHOBJIEHUS JOJIZKHO TO-TIPEXKHEMY BBIIOJIHSATHCA YCJIOBHE, 9TO JAHHBIE JIFOOOIO
KJIMEHTa JIOCTYIHBI XOTs ObI B OJTHOM 3K3eMILIsIpe B J1000# Jac.

VdaeHuss — 1mojie3HOEe MepPOIPHUSTAE, HO TPYIOEMKOE M 3aTPAaTHOE, MOITOMY PYKOBOICTBO KOMITAHUN
00paTUI0Ch K BaM 3a MOMOIIBIO B ONpPEJEJeHNN MUHUMAJBHOTO 110 PA3Mepy HEIyCTOrO HOJXOMISINEro
[TOMHOXKECTBA, JIATa~-IIEHTPOB, 9TOObI TPOBECTH YIEHUS TOJHKO HA ITOM ITOIMHOXKECTBE.

@dopmaT BXOAHbIX AAaHHbIX

B nepsoit crpoke HaxojgATcs TpH nesabix guciaa n, m u h (2 < n < 100000, 1 < m < 100000,
2 < h < 100000) — 9ucao maTa-IEeHTPOB KOMIAHWU, YUCJIO KJIMEHTOB KOMIAHUU W KOJMYECTBO YaCOB B
CyTKax.

Bo BTOpOIi CTPOKE BaM JAHBI N YHCEN Ui, U, ..., Uy (0 < u; < h), j-e U3 KOTOPBIX 3aJaéT HOMEp
Jaca, B KOTOPBIA IIPOMCXOINT IJIAHOBOE OOHOBJIEHNE IIPOTPAMMHOTO ObecIedeHnsT Ha KOMIbIOTEpax JiaTa-
IEHTPAa j.

astee B m cTpoKax HAXOMATCS Mapbl 9ucel ¢ 1 U ¢i2 (1 < ¢i1,¢2 < n, €1 # ¢2), 33JaI01I1e HOMePa
JaTa-IeHTPOB, Ha KOTOPBIX HAXOIATCA JTaHHbIE KJIUEHTa, 7.

lapanTupyercs, 9To npu 33 JAHHOM PaCIUCAHUA OOHOBJIEHUI B IaTa~-MeHTPax JIIOOOMY K/IHEHTY B JIO-
60if MOMEHT JOCTYIIHA& XOTd ObI OHA KOIIHUSI €r0 JAHHBIX.
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(DopmaT BbIXOOHbIX OAdHHbIX

B 1epBoit cTpoKe BbIBeUTE MEHUMAJIBHOE KOJINIecTBO JaTa-1ieHTpoB k (1 < k < n), KOTOpbIe JOJKHbI
BaTPOHYTH YU€HHUsl, YTOOBI HE TOTEPATH TAPAHTHIO JIOCTYITHOCTH. BO BTOpO# CTpOKe BhIBeguTE k pasjimd-
HBIX ITIeJIBIX YHCe] — HOMepa KJacTepoB Ti,T2,...,Tk (1 < xz; < n), HA KOTOPBIX B paMKax ydeHuii
OOHOBJICHUSI CTAHYT ITPOBOJUTHCS HA Yac 1mo32ke. HoMepa KjacTepoB MOXKHO BBIBOJIUTH B JIFOOOM IOPSIJIKE.

Eciun Bo3MOKHBIX OTBETOB HECKOJILKO, Pa3PEIAeTCs BEIBECTH 0001 n3 Hux. ['apanTupyercs, 4To XOTst
OBl OJINH OTBET, yJIOBJETBOPSIONIUI YCIOBUAM 3aJIa9H, CYIIECTBYET.

lNpumepsbl
CTaHIApTHHI BBOJ, CTaHZapTHHN BHBOJ
3356 1
440
13
32
31
4 5 4 4
2103 1234
4 3
3 2
12
14
13

3ameyaHune

Paccemorpum niepBbrit TecT u3 yesaosust. [IpuBe€HHBIN OTBET sABJISETCH €IUHCTBEHHBIM CIIOCOOOM IPO-
BECTU YUEHUSsI, 3aTPOHYB TOJLKO OJIMH JATa-IIEHTP. B TakoM clieHapuu TpeTuii cepBep HAYUHACT OOHOB-
JIATHCS B LIEPBBIN 4ac JHA, U HUKaKue JBa cepBepa, XpaHdlllue JIaHHbIEe OJJHOI'O U TOI'0 XK€ I10JIb30BaTells,
He OOHOBJIAIOTCI B OJIMH U TOT 2K€ Jac.

C mpyroit cTOpPOHBI, HATPUMED, CABUHYTL TOJHKO BpeMsi OOHOBJIEHUST TIEPBOTO CepBepa HA OJUH dac
BIEPET HEJIb3sd — B TAKOM CJIydae JaHHble Mojb3oBareseil 1 u 3 6yAyT HEeOCTYIHBI B T€UE€HHUE HYJIEBOT'O
qaca.
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3apgava Q. MarHuTHblie noaywKku

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Tlopox 6ymytero 3acrpoen Hebockpebamu, Jjisi MEPEIBUKEHUST MEXKJTY KOTOPBIMU U MapPKOBKU TPAHC-
[IopTa MHOTHE TPOMKN HEOOCKPEOOB COeIMHEHBI TPEYTOJIbHON IMOMYIIKON M3 OMHOIOJISIPHBIX MATIHUTOB.
Kaxknast motymika coequasieT poBHO 3 HeOOCKpeba 1 BUJ| CBEPXY Ha Hee MPEeJICTaBIsgeT cO00# TPeyrobHUK,
¢ BepIIMHAMHU B HEOOCKpebax. DTO MO3BOJIAET OECHPENSITCTBEHHO MEePEIBUTIaThCs MEXK/Y COOTBETCTBYIO-
muMu Hebockpebamu. [lomymiku MOXKHO JiejilaTh Ha pas3HBbIX YPOBHSX, HMOITOMY OJUH HEODOCKDPED MOXKET
OBITH COEMHEH PA3JINIHBIMU IOAYIIKAMA C MApaMu JPYTUX, IPUUeM JIBa HeOOCKpeba MOI'YyT COeIUHSITH
HECKOJIBKO TIOJIYIIEK (KAaK C PasHbIMH TPeThbUMU HeOOCKpebaMu, Tak U ¢ OJuHAKOBbIM). Hanpumep, Bo3-
MOXKHBI J[BE TOIYIIKH HA PA3HBIX YPOBHAX MeXkKIy Hebockpebamu 1, 2 m 3, u, KpomMe TOTO, MarHUTHAs
rnojymka mMexnay 1, 2, 5.

CI/ICTeMa MAariTHBIX IIOJYIIEK OpraHU30BaHa TaK, 9TO C UX IOMOIIIbIO MO2KHO rZ[O6I/Ipa,TbC5[ oT OAHOI'O
HeOOCKpeba, 110 JI06Oro JAPYroro B 3TOM ropojie (¢ OJHON MOAYIIKH Ha JPYIYI0 MOXKHO II€PEMeNaThCst
BHYTpHU HEOOCKPEHA), HO TOJJIePKAHIE KAXKJION U3 HUX TpebyeT OOJIbINNX 3aTPAT SHEPIHH.

Tpebyercst HanmcaTb MPOrpaMMy, KOTOpast OIPEIE/INT, KAKUE U3 MAIHUTHBIX [TOIYIINEK HEJIb3sl YIAIITh
U3 MOy IIIEYHOI CUCTEMBI FOPOJIA, TAK KaK yIajJleHre JIaXKe TOJbKO 9TOH MOAYIIKNA MOXKET IPUBECTH K TOMY,
9TO HaIyTCsT HeOOCKPEOhI M3 KOTOPBIX TEIephb HEJIb3d J100paThCs 10 HEKOTOPBIX APYyrux HeOOCKpeboB, n
KUTEJISIM CTaHeT OY€Hb I'PYCTHO.

dopmaT BXOAHbIX AAHHbIX

B mepsoit crpoke BxomHOTO haitma HaxomsTes uncaa N u M — KoandecTBO HEOOCKPEOOB B ropoje u
KOJIMYECTBO PabOTAIONIMX MAHUTHBIX MOAYIIEK cooTBercTBeHHO (3 < N < 100000, 1 < M < 100000). B
KaxkJIoi 3 ciaemytomux M cTpok depes3 mpobes 3alcaHbl TPU YUCTIa — HOMepa HeboCcKpeboB, CoeInHEeH-
HBIX HoayIKoil. Hebockpebbl nmpornyMepoBanbl or 1 g0 N. [aparTupyercs, 4To MMeIInecss MarHUTHBIE
[OAYIIKH IIO3BOJISIIOT IIEPEMEIIATLCS OT OJHOI0 HeDoCKpeba 10 JIF0H6Oro Jpyroro.

(DopmaT BbIXOAHbIX AAdHHbIX

BriBenuTe B BBIXOMHOM (ail/l cHAYA A KOJUIECTBO TEX MATHUTHBIX IOJYIIEK, OTK/IIOUEHNE KOTOPBIX
HEBO3MOXKHO 0€3 HapylIleHus COODINEHUs B ropoje, a MOTOM uUxX HoMepa. Hymeparus JI0/2KHA COOTBET-
CTBOBaTL TOMY IMOPSIKY, B KOTOPOM ITOYIIIKH IIEPEIUCICHBI BO BXoHOM (daitiie. Hymepanus nadnnaercs
C €JIMHUIIEL.

lNpumepsbl
CTaHIApTHHN BBOJ, CTaHZapTHHN BHBOJ

31

123

32 0
123

321

5 4 1
123

24 3

124

351
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3apayva R. CbanaHcupoBaHHasi CTpoOkKa

VMg BxoaHorO (haitia: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
OrpaHn4enue 10 BpeMEHU: 1 cexynma
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Hano naittu nekcuxorpaduyecku MUHUMAJIBHYIO CTPOKY S JJIMHBI 1, cocrosntyio u3 0 u 1, yro ona
YJIOBJIETBOPSIET 1M, OPPAHUYEHUAM: Ha oTpe3ke [L;, R;| 10/1KHO 6bITh paBHOE KOJIMIECTBO HyJI€il U €JIMHMII.
lapanTupyercs, 9T0 JIMHA KaXKIOTO OTPE3KA IETHAS.

@dopmaT BXOAHbIX AAaHHbIX

I[lepBasi cTpoKa comepskutT asa uucaa n um (2 < n < 1051 < m < 2-10%) — pmna cTpokn m
KOJTUYIECTBO OTPAHUYEHUN COOTBETCTBEHHO.

Caenyrormue m cTpok comepzar orpe3kn L; u R; (1 < Ly < Ry <n,R; — L; +1 =0 mod 2).
®dopmaT BbIXOAHbIX AAHHbIX

BriBeuTe JekcukorpaduiecKu MUHIMAJIBHYIO CTPOKY, YIOBJIETBOPSIONLYIO 3TUM TPEOOBAHUSIM.

lNpumepsbl

CTaHIApPTHHN BBOJ, CTaHZApPTHHN BHBOL
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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