Hugpopmamuka 9-10 knaccwo

3anaua A — Tpakrop

B pamxkax npoekra "Digital agriculture" Bacst nporpaMMupyeT 6€CHIOTHBIA TPaKTOpP, KOTOPBI
JIOJDKEH Bemaxarthb moiie. [lone cocTouT m3 KIETOK, HyMepalusi HAauMHAETCS C JIGBOTO HMKHETO
yriia (KOOp/IMHATHI JIEBOU HIKHEN KieTkH 1; 1).

OT moroit e31bl 10 MPSIMOM B TPAKTOPE HEIOCTATOYHO CMA3bIBAETCS MIAPHUP PABHBIX YIJIOBBIX
CKOpOCTEH, modToMy Bacst m300pes XHUTpPhIi alrOPUTM MOCEMICHHs KJIETOK IOJIS TPAKTOPOM C
JOCTaTOYHO OOJIBIIMM KOJMYECTBOM MOBOPOTOB. OH 3alojHIET I0JIe HAvyuWHas C JIEBOTO
HWKHETO yTIJia, MOCTEIICHHO YBEIIMYMBAas BCIAXaHHYH 00JIaCTh, KaK MOKAa3aHO Ha PUCYHKE (B
KJICTKE YKa3aH HOMep B mopsjke nocerenus ). [lone BcnaxuBaetcs "yrojakaMu'" MIMPUHON B JIBE
KJICTKH, TaK 4TO MOCJE BCHAIIKU KaXIOrO YroJika mojydaercs: kBaapar. [lojie oueHb BENHKO,
HO3TOMy II0Ka3aH TOJIBKO €Io JIeBBIﬁ HUKHAN YI‘OJ'I, HO TaKuM CHOCO6OM MOKHO BCIIaxaThb
11000€ KOJIIMYECTBO KIIETOK.
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Bacsa xouer MMPOBCPUTH IPABUIIBHOCTH AJIIOPHUTMA, IMOMOIUTEC €MY II0 IOPAAKOBOMY HOMCPY
KIICTKU OIIPCACIINTD eé KOOPpAWHATHI.

dopmaT BXOJAHBIX JAHHBIX

Bsoaurcs oguo uncio N (1 <N < 10'®) - nopsakoBbIii HOMEpP KIIETKH.
®opmar pesyabrara

BriBeaure nBa unciaa: HOMEp CTPOKH U HOMEpP CTOJI0LA Ui ATON KIIETKH.
IMpumepsI

Bxonuble 1aHHbIE

2

PesyabTaTt padoTsl

21

BxoaHble JaHHbIE

31

Pe3yabTar padorsl

35

IMpumeyanus

Cucrema onenku: Pemenus, BepHo padoratonue npu N < 100 6yayt monydars He meHee 50%
6asoB

3anaua B - lomuno
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Bacs ycranoBun Ha TenedoH Wrpy, I/ie B KaKIIOH KJIETKE MOJIOCKH pa3MepoM 2XN 3amucaHo
nenaoe 4ucio. Lleab Urpel COCTOMT B TOM, YTOOBI HAKPHITH YacTh KJIETOK JOMHHOIIKAMH
pasmepamu 2x1 Tak, 4yTOOBI CymMMa YHCENT Ha HE TOKPBHITHIX JOMHMHOIIKAMH KJIETKax Oblia
MUHHUMAaIbHOM.

I[OMI/IHOIHKI/I MOKHO IIOBOpAYMBATb TOPU3OHTAJIBLHO MWW BCPTUKAJIBbHO, OHHW HE MOIYT
HaKJIaabIBaTbhCA. O0s13aTeIbHO UCITOIB30BaTh BCE HMCIOIIHUECA JOMUHOIIIKH.

®opMaT BXOJHBIX JaHHBIX

B niepBoii crpoke BBoauTes jaBa ynciaa N u K (1 <N <2x10°, 0 <K <2x10°, 0 < N x K <2 x
10°, N > K) — pasmep MOJIOCKH M KOJMYECTBO UMEIOIIMXCH TOMHHOIIEK.

B cnenyrommx N cTpokax BBOAATCS MO 2 IEJBIX YHCIA, 3alMMCAaHHBIX Ha ToJocke. Yucna He
MIPEBOCXOAT 10° o MOAYJIIO.

®opmar pesyabrara

BBIBe,Z[I/ITe N CTPOK 11O 2 4ncia B KaX(HOﬁ — OIIMCAHUC PACITIOJIOKCHUA NOMHUHOIICK Ha IMOJIOCKE.
Ka;xnaﬂ KIJIICTKa AO0JIKHA OIIMCBhIBATHCA 1100 umciaoMm oT 1 g0 K — HOMCpPOM JOMUHOIIKH,
KOTOpOﬁ OHa HaKphbITa, 1100 YHCIOM 0, B CJIy4ac, €CJIM OHAa HC HAKPbITa JOMMHOIIIKOH.

Ecnn 0TBETOB HECKOJILKO — BBIBEAUTE JIF0OO0M U3 HUX.
IIpumepni
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32

22

33

21

Pe3yabTat pa6oTtsl
01

21

20

Bxoanbie 1anHbie
21

12

34

PesyabTat padoTsl
00

11

ITIpumeuanust

Cucrema ouenku: Pemenus, BepHo padotaromue npu N < 20 OyayT nony4ars He meree 50%
0aJoB.

3anaua C - Onucanme KapThl
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B JaBHHUEC BpEMCHA KapT IIOYTHU HE 6BIJ'IO, IMO9TOMY O BO3MOKHOCTH IIPOCXAThb U3 OAHOI'O ropoaa
B I[perﬁ MO>KHO OBLIO Y3HAaTb TOJILKO U3 OITHCAaHUH ApYyTrux NyTCICCTBCHHUKOB.

Bcero Obl10 M3BECTHO O cyliecTBOBaHMH N TOpoOJIOB, 3aHYMEPOBAaHHBIX unciaaMu oT 1 1o N.
CHauana o CymIeCTBOBAaHMH IyTeH MEXIy ropoJaMy He OBbIJIO M3BECTHO HHYETO, 3aT€M CTald
IMPpUXOINUTDH OTYETHI OT MYTIHECTBEHHHUKOB O BO3MOXHOCTHU HJIM HCBO3MOKHOCTHU I[O6paTBCﬂ oT
OJTHOTO TOpOJIa IO JPYTOro, a TAaKXKE 3alpOChl O BO3MOKHOCTH MJIM HEBO3MOXXHOCTH J00paThCs
OT OJIHOTO ropoja Ao Apyroro. Bce noporu ABycTOpOHHHE, TO €CTh €CJIM OT OJHOTO ropoja
BO3MOXKHO (WJIM HEBO3MOJKHO) J10OpaThcs 10 BTOPOTO, TO W OT BTOPOTO BO3MOXKHO (WK
HEBO3MOKHO) 100OpaThcs 10 MEPBOTO.

ITomorure y4yeHbIM, UCCIEIYIOIIMM JOPOKHYIO CETh ABHUX BPEMEH, OTBETHTHh Ha 3aIlpPOCHI.
3ampocsl cieayer oOpabaTbiBaTh B TOM IOPSAIKE, KaK OHU 33JaBaJIUCh, HUCIOJB3YsS TOJIBKO
MMEIOLIYIOCS Ha MOMEHT 3ampoca HHpopmauuioo. JlopoxkHas ceTb B mpolrecce paboTbl He
MEHS1ach, OTUETHI Ty TEIECTBEHHUKOB HE COJIEP>KAT IPOTUBOPEUHIA.

dopmMaT BXOJAHBIX JAHHBIX

B nepBoil cTpoke BXOoAHBIX JaHHBIX 3anaércs asa yuciaa: N u K (1 < N, K < 100000) —
KOJIMYECTBO FOPOJIOB U 3aIPOCOB.

B kaxnoit u3 cnenyronmx K cTpok 3anmucas 3ampoc OAHOTO U3 TPEX TUIIOB:

+1j — cymiecTByeT MyTh 10 A0pOraM U3 ropoja i B TOPOJ |

- 1] — HE CYIIECTBYET MYTH I10 JJOPOTaM U3 ropojia i B TOPO/I |

? 1] — OmpenenuTh, CyIIeCTBYET JH MyTh IO AOPOTraM U3 ropojia i B TOPOA j.

®opmar pe3yabrara

Ha xaxplit 3anpoc o CyIeCTBOBAaHUM ITyTH TI0 I0pOraM BBIBEUTE OJHY U3 TPEX CTPOK:
+ — €CJIM IIYTh CYLIECTBYET

- — €CIIU IIyTH HE CYILECTBYEeT

? — ecaM 10 UMEIOIIMMCS Ha MOMEHT 3alpoca OTYETaM HEJIb3sl TOYHO OIPENEIUTh CYLIECTBYET
WJIM HE CYILIECTBYET IIyTh MEXKy TOpOJaMu

IIpumepsl
BxoaHble JaHHbIE
34

+12

713

+32

713
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+34
-14
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Pe3yabTaT padorsl

IIpumeyanus

Cucrema ouenku: Pemenus, BepHo paboratoumue mpu 1 < N, K < 1000 6ynyt nonyyaTh He
meHee 50% Oanos.

buiernl Ha Hoe3]

HaHI/II/IJ'I OpraHu3ycCT MOC3JAKY HMKOJBbHHKOB Ha OJHUMIIMAAY IO IIPOrpaMMHPOBAHUIO. HOGSI[, Ha
KOTOPOM INIAHUPYCTCA I[O6paTBC${ A0 MeECTa NPOBCACHUA OJIMMIINAABI, YKC BLI6paH; OCTaJIOCh
JIMIIb KYIIUTH ounersl. Ha JIaHHBIN MOMEHT CBO60,[[HLIC MCCTa OCTAJIUCh B N KyIIC, IPUTOM B 1-M
H3 3THUX KYIIC CB060,Z[HO POBHO a; MCCT.

UToOBI MIKOTBFHUKAM OBLJIO HECKYYHO, UM ObljIa MPeI0oCTaBiIeHa BO3MOKHOCTh OOBEIMHUTHCS B
napsl WM TPOMKHU, KOTOphIe OyAyT exaTth B ogHOM Kyrie. Beero k, map u ks Tpoek 1mIkoipHUKOB
W3bSIBUIIM JKEJIAaHUE My TEIIECTBOBATh B OJTHOM Kyrie. OcTaBimecs K IIKOJIPHIKOB HE BBICKA3au
HUKAKUX TPEANOYTeHU. Bee 3T MIKONIBHUKN Pa3IMdHbI, TO €CTh BCEIO Ha OJMMITHATY TMOCIET
ki + 2xk, + 3XK; HIKOJTBHHUKOB.

Omnpenenure, BO3MOXHO JIM KyIUTh OWJIETHI TaK, YTOOBI BCE MOKEIAHUS ObLUTH YIOBIECTBOPEHBI.
JlaHuwmi yxxe Kynui cebe OUJIeT, TO ecTh ero OpaTh B pacueT He HyXKHO.

dopmaT BXOJHBIX JaAHHBIX

IlepBas ctpoka comepxut oaHo uenoe yucino t (1 <t < 100) — konuuectBo TectoB. [lanee
cienyer onucanue t tectoB. Kaxplil U3 TECTOB ONUCHIBAETCS TPEMS CTPOKAMH.

[TepBast CTpOKa ONUCAHMs TECTA COAEPXKHT oaHO Henoe yncio n (1 < n < 10°) — KoIUYECTBO
OCTaBIINXCA KYyIIE.

Bropass crpoka ommcanus Tecta COAEPXKHT N LENABIX 4YUCEN aj, a2, ..., an (1 < ai< 4) —
KOJIMYECTBA CBOOOIHBIX MECT B OCTaBIIMXCS KYTIE.

Tperhbst CTpOKa ONUCAHMS TECTAa COAEPXKUT TPU LENbIX umcna K, ko u k3 (0 < ki < 4x10°) —
KOJIMYECTBO NIKOJHHUKOB, KOTOpPhIE HE BBICKA3aJMl HUKAaKUX TMPEIINOYTCHUH, a TaKKe
KOJIMYECTBO Tap IIKOJHHUKOB M KOJUYECTBO TPOCK IIKOJIHLHUKOB, KEIAIOMIUX OBITH B OJHOM
KyTl€, COOTBETCTBEHHO.

[apaHTHpyeTCs, YTO CyMMa BCeX N He TpeBocxoauT 10°,
dopmMmar pe3yJbTarTa

BeiBenuTe t CTpOK, i-1 U3 KOTOPBIX coaepkuT «YES», ecnu B i-M TecTe BO3MOXKHO KYIHUTb
OUJIeTHI, yIOBICTBOPHB BCe NOXxenanus, 1 «NO» B IPOTUBHOM CiydYae.
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IIpumepnl
BxoaHble JaHHBIE
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PesyabTaT padoTsl
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BxoaHnbie naHHbIE
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PesyabTaT padornl
YES

YES

NO

IIpumeyanus

B nmepBoMm Tecte mepBoro mnpuMepa IIKOJIbHUKA-OAMHOYKY M Mapy IIKOJbHUKOB MOKHO
[IOCAIUTh BO BTOPOE KyIle, a TPOKy — B nepBoe. Bo BTopoM Tecte mepBoro npumepa KynuThb
OueTsl, YJIOBJIETBOPUB BCE IMOXKEJAHUs, HE BBIIAET, IOTOMY YTO BCero ocraioch 3 + 4 =7
OUJIETOB, a IKOJBHUKOB 1 X 1 +2 X2+ 1 x3 =8,

Cucrema onenku: Pemenus, BepHo padoratonue npu ks = 0 6yayt nHabupats He menee 50%
0aoB.

MapupyT nyremecTBust
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Bacs — munenunan u crapramnep, OH MOXKET HPEUIOKHUTh UCKYIICHHBIM MyTEIlIeCTBEHHUKAM
HOBBIA Heu3BelNaHHBIH omnbIT. Ero aBTOOYyCHBIM Typ mo EBpome oOiamaer TpeMs KIIIOUEBBIMHU
MPEUMYIIECTBAMU TI0 CPAaBHEHHUIO CO BCEMH YCTAPEBIIMMH TypamH, CYIIECTBOBABIIUMHU 0
3TOrO:

1. OH KoABLEBOI
2. OH HECOKpaTUMBIH

3. B HEM HeuéTHOEe KOJUYECTBO PA3JIMYHBIX MOCEIIEHHBIX TOPOJOB M HUKAKOM M3 TOPOJIOB,
KpOME€ Ha4aJIbHOTO, HE MOCEIAETCs ABAXK/IbI

IToHsATHE «KOJIBLIEBOW» O3HAYaeT, YTO Typ HAUMHACTCA W 3aKaHYMBAETCS B OAHOM M TOM XKe
ropoae. «Hecokpatumelii» 0003Ha4aeT, 4YTO HEBO3MOXKHO IIpoexaTb U3 OJHOIO Tropoja
MapuipyTa B OJUH M3 CIEIYIOLMX FOpPOJIOB MapIIpyTa HANPsIMYIO IO OJHOM JOpore Tak, 4YTOObI
[0 IPEXHEMY OBLIO MOCELIEHO HEYETHOE KOJIMYECTBO ropoAoB. [locemeHHbIMU CUNTatoTCs BCe
ropoa, Jiexalre Ha MapipyTe (Hellb3s IpoexaTh Yepe3 ropo, HE OCTAHABIMBAACH B HEM).

[Tomorutre Bace HaifTu XOThl OBl OJUH KOJBLEBOM HECOKPATUMBIM MapuIpyT C HEYETHBIM
KOJIMYECTBOM Pa3IUYHBIX MOCELIEHHBIX TOPOAOB, B KOTOPOM OyJeT Tpu WM 0ojiee pa3iIuyHbIX
TOpPOJIOB.

@opMaT BXOHBIX JaAHHBIX

B nepgoii crpoke 3agaéres aga yncia N u M (3 <N < 100000, N <M < min(100000, Nx(N—1)/
2)) — KOJIMYECTBO TOPOJIOB U JOPOT MEX]Ty HUMHU.

B cnenyrommx M crtpokax 3anmaércs omucanue gopor. Kaxaoe ommcaHue COCTOMT U3 JIBYX
pasmuunbix yucen i ¥ j (1 <1, j < N) — HOMEepOB ropoJI0B, COSTUHEHHBIX Joporoi. Bee moporu
IBYCTOpOHHHE. Mexay J1t000i apoii TOpoI0B MOXKET CYIIECTBOBATh TOJIBKO OJIHA I0pOTra.

dopmar pesyabrara

BreiBenute Heu€THOe uyncio K — KOIHMYECTBO pPa3JIMYHBIX TOpOJAOB Ha KOJbICBOM
HCCOKPATUMOM MapupyTe.

B cnenyromeit ctpoke BeiBenuTe K + 1 yncino — Homepa ropoioB B HOPSAAKE UX MOCELICHUS Ha
MapipyTe. [lepBoe u mocienHee Yuciao J0KHO OBITH OTMHAKOBBIM.

Ecimu OTBETOB HECKOIBKO — BBIBEAMTE JIFOOOW M3 HHUX. ['apaHTHUpyeTCs, 4TO OTBET BCeraa
CYIIECTBYET.

IIpumepsl
Bxoanbie 1anHbie
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PesyabTaT padoTsl
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3
3213
IIpumeyanus

Mapupyt 1-2-3-4-5-1 He sABISETCS HECOKPAaTUMBIM, €0 COKpAIlEHUEM SBIIETCS, HAapUMED,
OTBET Ha TECT.

Cucrema ouenkm: Pemenusi, BepHo padortatommue npu N < 12 6yayTt Habupath He MeHee 50%
0asioB.

JlocTaBka munubI

B ropone oTKppUIOCH ABE NMULLIEPUN OJAHOW CETH, KOTOPBIE 3aHUMAIOTCS JOCTABKOM IUIIBI Ha
noM. B kaxnoil mumuepun paboTaeT MO OJHOMY Kypbepy, KaXKIblii M3 KOTOPBIX MOKET
JOCTaBJIATh OJHOBPEMEHHO TOJIBKO OJIMH 3aKa3.

B cetp nunuepuit noctynuiao N 3aka30B, KaKIbIH U3 3aKa30B MOXKET OBITh BBIIIOJIHEH B JIHO0OM
u3 nuuuepui. JUIg KaxkIoro 3aka3a M KakIOM U3 JByX IHLLEPUNA H3BECTHO BpEMs,
HE00X0IMMOe JUIs JIOCTaBKM M BO3BpAIllEHHs Kypbepa oOpaTHO B MUILIEPHIO. 3aKa3bl MOTYT
BBITIOJIHATECST B J1I000M mopsiike. Kyppep MOXkeT HpucTynath K BBITOJHEHHIO CIEAYIOLIETO
3aKasa cpasy II0CJIe BO3BPAILECHMsS B TULLEPHIO.

,HJ'IS[ KaXXI10ro M3 3aKa3oB OIIPCACINTE, KaKoh u3 KYpPBEEPOB OOJDKEH €ro AO0CTaBJIATH YTOOBI
HOCJ'IGI[HH?I N3 IBYX KYPBCPOB BCPHYJICA B IMHIOUCPHIO ITOCJIC BBIITOJHCHHA BCCX CBOUX 3aKA30B
KaK MOKHO paHbIIC.

dopmaT BXOJAHBIX JAHHBIX
B nepBoii ctpoke 3amaércs yucio N (1 <N < 1000) — xomM4uecTBO 3aKa30B.

B kaxnoit u3 cnenyronmx N CTpok UAET ONMMCaHKE 3aKa30B, [0 OAHOMY B CTpoke. B i-if u3 3tux
cTpok nanel 2 uywmcna a;iu bi (1 < a, bi< 100) — Bpemst HeoOXoauMoOe it JIOCTaBKU H
BO3BPAIICHUS B MULIEPUIO TIEPBOTO M BTOPOTO Kypbepa COOTBETCTBEHHO IS BBIOJIHEHHS i-TO
3aKasa.

®opmar pe3yJabrara

BeBenute N uncen 1 wim 2, 3amalommx HOMEpP Kypbepa, KOTOPBIH OyJeT BBIMOIHATH
COOTBETCTBYIOLIMH 3aKa3.

Ecnu nmpaBUIIbHBIX OTBETOB HECKOJIBKO — BBIBEAUTE JIFOOOH U3 HUX.
IIpumepsl

BxoaHble 1aHHbIE
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Pe3yabTat padoTsl

121

IIpumeyanus
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Cucrema ouenku: Pemenusi, BepHo padotaromue npu N < 20 OyayT nonydats He meHee 50%
6aoB.
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