CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apaua A. Croauna

VMmst BxopaHOTO (hatira: cmaHOapmHEU BBOO
Hmsa BeIXOAHOTO (haiira: cmaHOapmHEI BBEIBOO
OrpaHuudeHue 110 BpeMeHU: 2 CeKyHABI
OrpaHuyeHUe MO MaMITHU: 256 meOubauT

Crpana DraHAUS TPEACTABASET COOOM 1 TOPOAOB, COEAVHEHHBIX AOPOTaMM C OAHOCTOPOHHUM
ABmkenneM. [Ipe3upeHT DAaHAUMM XOUET Pa3sMECTUTH CBOIO PE3UAEHIIMIO B IIE€HTPE CTPAHBI AAS
yAOOCTBa COBEpIIEHUSI PAa3AUYHBIX AEAOBBIX MHOE3AO0K. LIeHTpOM OH cYuTaeT TOT TOpop, OT KO-
TOPOTO CyMMa AAWH KpaTU4aWIlUX ITyTeH A0 BCEX OCTAAbHBIX T'OPOAOB MHWHWMAaAbHa. Hamwumure
IIPOrpaMMy, HaXOASIIYIO TAKOU TOPOA.

(I)opMaT BXOAHBIX AAdHHBIX

B mepBoit cTpoke 3anucanbl yncra n um (1 <n < 100, 1 < m < n-(n—1)). Aaree carepyroT
m CTPOK C OIHCAHUSIMU AOPOT B BUAE «a; b; l;» —popora m3 a; B b;, KOTOpas UMeeT AAUHY [;
(1 < aj,b; <n, 1< 1; <105). Becerpa BepHO, 4TO U3 A060ro ropopa OAAHAMM MOYKHO IIONACTh B
AIOOOM APYTOH.

@®opmaT BHIXOAHBIX AAHHBIX

BriBepuTe HOMED r'opoAd, B KOTOPOM HY>XHO PA3MECTUTH PEe3UACHIINIO IIPpe3UACHTA, U CyMMY
KpaT‘IaﬁU.IPIX paCCTOHHI/II;I AO BCeX I'OPOAOB. EcAu onTuMaAbHBIX peI_L[eHI/If/Il HECKOABKO, pa3pelllaeT-
Cs BBIBOAUTDH ArOOO€e U3 HUX.

IIpumep

cmaHOapmHE BBOO CmaHOapmMHE BHBOO
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CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apaua B. CoepnmHeHne Touyek

VMmst BxopaHOTO (hatira: cmaHOapmHEU BBOO
Hmsa BeIXOAHOTO (haiira: cmaHOapmHEI BBEIBOO
OrpaHuudeHue 110 BpeMeHU: 2 CeKyHABI
OrpaHuyeHUe MO MaMITHU: 256 meOubauT

AaHbl N TOYeK Ha IIAOCKOCTH. TpedyeTcss IIPOBECTU OTPE3KU MeKAY HEKOTOPBIMU IlapaMu
TO4YeK TaKUM 006pa30M, YTOOBI, BO-IIEPBLIX, 13 AIOOOM AQ@HHOM TOYKM B AIOOYIO MOKHO OBIAO IIPOUTH
II0 3TUM OTpe3KaM, a BO-BTOPBIX, CyMMapHas AAMHA IIPOBEAEHHBIX OTPe3KOB OblAa MUHMMAaAbHA.

@dopmaT BXOAHBIX AAHHBIX

B mepBoll CTpoke BXOAHBLIX AQHHBIX 3aAaHO 4YUCAO N — KoamdecTBO Touek (1 < N < 200).
Chaepyromiue N CTPOK COAEp’RaT IO ABa 4ucAa X; Y; Kakpad depe3 MpPoOeA — KOOPAMHATHI i-U
Toukn (—1000 < X;,Y; < 1000). Hukakue ABe AaHHBIe TOUKU He COBIIQAAIOT, HUKaKue TpU He
Ae’KaT Ha OAHOM mpsAMOM. Bce umcaa BO BXOAHBIX AGHHBIX IIE€ABIE.

dopMaT BBIXOAHBIX AQHHBIX

B nepBoii cTpoke BbIBepUTe L — CyMMapHYIO AAUHY IIPOBEAEHHBIX OTPE3KOB C TOUHOCTBIO He
MeHee IIIeCTU 3HAKOB IIOCAE ACCATUYHOU TOYKHU. BO BTOpPOM CTpOKe BeIBepAUTE K — UX KOAWYECTBO.
B caepyromux K cTpoOKax BEIBEAUTE II0 ABa uncAa A; B; yepe3 mpobeA B Ka’KAOU — HOMepa TOYeK,
COeAMHEHHBIX j-M oTpe3koM (1 < A;, B; < N, A; # Bj). Touku HyMepyIOTCS C €AMHUIIBI B TOM
IIOpsiAKE, B KOTOPOM OHHU A@HBI BO BXOAHBIX AQHHBIX. ECAU OTBETOB C MUHUMAAbHBIM L HECKOABKO,
paspeniaeTcss BLIBOAUTHL AIOOOU U3 HUX.

IIpuMmepsl
cmaHOapmHE BBOO CmaHOapmHE BHBOO
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CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apava C. OnacHbIV MapiipyT

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

[Tpodeccop AeMKcTpa >XUBET B OUYEHb OIAaCHOM parioHe ropopa. E>xepHeBHO OAaHAUTHI I'pabaT
Ha YAUIIaX TPOXOKUX. HHTasgs KPUMUHAABHYIO XPOHUKY, TPOgeccop BHIUNMCAUA BEPOSITHOCTL OBLITH
OrpabAEHHBIM IIPU IIPOXOAE II0 Ka’KAOU YAMIIE TOPOAQ.

Temepb OH XOoueT HaNTU Hauboaee Ge30IMaCHBINM NYTh OT AOMa AO YHUBEPCHUTETa, B KOTOPOM
OH IIperopaéT. VIHBIMU CAOBaMH, OH XO4YeT HAWTHU IIyTh OT AOMAa AO YHUBEPCUTETa, AAS KOTOPOTO
BEpPOSATHOCTH OBITH OI'paOAe€HHBIM MUHMMAaAbHA.

dopMaT BXOAHBIX AAHHBIX

B nepBoit cTpoKe 3ammcaHbl ABa uucAa N m M — KOAMYECTBO 3AaHUMU U KOAUYECTBO YAHUIL, CO-
epnHsgOmMMUX 3pauusa (1 < N <100, 1 < M < N-(N—1)/2). B caepymoleii CTpOKe HaXOASATCS YUCAQ
S m F —HOMep AOMa, B KOTOPOM JKMBET Mpodeccop, W HOMEp AOMa, B KOTOPOM HaXOAWTCS YHU-
BEPCUTET, COOTBETCTBEHHO. Aaree B M CTpPOKaX PACIIOAOKEHBI OMUCAHUS AOPOT: IO ITEeABIX UYMCAA
S;, F; u P; —HOMepa 3AaHUM, B KOTOPBIX HAUMHAETCS M 3aKaHYMBAETCS AOPOTa, M BEpPOSTHOCTH B
OPOIleHTaX OBITh OTPabAeHHBIM, ITPOUASA IO Aopore, cooTBeTcTBeHHO (1 < 5; < N, 1 < F; < N,
0 < P; < 100, poporu AByHaIlpaBAeHHEBIe). 'apaHTHPyeTCs, YTO CYIeCTBYeT XOTS Obl OAUH IIYTh OT
AoMa IIpodpeccopa A0 YHUBEPCUTETA.

@dopmaT BHIXOAHBIX AAHHBIX

Heo6x0aMMO BBEIBECTH OAHO UMCAO — MUHUMAABHYIO BO3MOJKHYIO BEPOITHOCTE OBITH OI'pabOAeH-
HBIM C TOUYHOCTHIO He MeHee IIeCTU 3HAaKOB IIOCAe AECATUYHOM TOUKU.

IIpumep

cmaHOapmHE BBOO CmaHOapmMHE BHBOO
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[TosicHeHue. AAST IPUBEAEHHOTO IIpUMepa MUHMMAaAbHASA BEPOSITHOCThH OBITh OrpabA€HHBIM AO-
CTUraeTcd Ha MapupyTte 1 —2 — 3.

VYkazanwe. [1ycTb BepOSITHOCTb OBITH OrpabAaeHHBIM Ha myTu A — B paBHa p, a Ha IyTu oT B—C'
paBHa ¢. KakoBa BeposSTHOCTBH OBITH OrpabaeHHBIM Ha nyTH A — B — (7
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CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apavya D. Auamerp rpada

Nma BxopHOTrO hatina:
Nwmsa BeixopHOTO (havira:
OrpaHudeHue IO BpeMeHU:
OrpaHuyeHHUe TI0 MTaMATH:

cmaHOapmHEIl BBOO
cmaHJdapmHEIll BEIBOO
2 CeKyHABI

256 mMebubamT

AaH CBA3HBIN B3BEIIEHHBIM HEOPUEHTHUPOBAHHEIN I'pad.

PaccMoTpuM mapy BeplliMH, PacCTOIHUE MeXKAY KOTOPBIMU MaKCHUMAaAbHO CpPeAM BCeX Iap Bep-
muH. PaccTogHrne MeXXAy HUMHU HA3bIBAETCS guaMempoM rpagd. SKCyeHmpucumemoM BEPWUHbL U
Ha3bIBaeTCd MaKCHUMaAbHOE PACCTOSHHE OT BEPUIMHEI v A0 APYTUX BeplIUH rpada. Paguycom rpa-
¢ba Ha3pIBaEeTCS HAWUMEHBIINU U3 3KCHEHTPUCUTETOB BeplinH. HalipauTe aAmaMeTp U papuyc rpada.

dopmaT BXOAHBIX AQHHBIX

B mepBoO# CTpOKe 3aAaHO €AMHCTBEHHOE UMCAO0 N — KOAMYeCcTBO BepituH rpada (1 < N < 100).
B caepyiomux N cTpokax 3apaHo mo N uuceA — MaTpulla CMeXXHOCTU rpada, rae —1 o3HadaeT
OTCYTCTBHe pelOpa Me’XKAY BepIINHaMH, a Al000oe HeOTpHIJaTEeABHOE YHCAO — IIPUCYTCTBUE pebpa
A@HHOrO Beca. Ha raaBHOU AMaroHaAW MaTpUIBl BCerAa HYAU; Beca pedep He npesbiaroT 1000.

@dopMaT BBIXOAHBIX AAHHBIX

BreiBepuTe ABa UnMCAA — AMAMETP U papuyc rpada.

IIpumep
cmaHOapmuHU BBOO cmaHOapmHHU BHBOO
4 8
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CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apava E. AerikcTpa

Nma BxopHOTrO hatina:
Nwmsa BeixopHOTO (havira:
OrpaHudeHue IO BpeMeHU:
OrpaHuyeHHUe TI0 MTaMATH:

AaH OpHeHTHUPOBAHHBLIU B3BellleHHBIU I'pad. HavipuTe KpaTdaliiee pacCTOAHHE OT OAHOM 3a-

AAQHHOU BEpIIMHEBI A0 APYI'OM.

dopmaTt BXOAHBIX AAHHBIX

B mmepBoit cTpoke paHbl Tpu uncaa: N, Su F (1 < N <1000,1 <S5, F < N), rae N — KOAU4EeCTBO
BepmuH rpada, S — HayaabHas BeplinHa, a F'— KoHeuHas. B caeapyiommx N cTpoKax 3apaHoO IIo
N 4ucen — MaTpulla CMeXXHOCTH I'pada, rae —1 03HayaeT OTCYTCTBHe peOpa MeXXAY BepIIMHaMY,
a Aro0oe HeOTpHIlaTEABHOE YHCAO — IPUCYTCTBHEe pebpa AaHHOro Beca. Ha raaBHOM apAmaroHaAmn

cmaHOapmHEIl BBOO

cmaHJdapmHEIll BEIBOO

2 CeKyHABI
256 MeOubauT

MaTPUIIBI BCerAa CTOAT HyAU. Beca Bcex pébep meable u He rpeBocxopaT 10 000.

@dopmaT BHIXOAHBIX AQHHBIX

BriBecTH HCKOMOE PACCTOSTHUE MAU —1, €CAU IIYTHU He CYILIeCTBYeT.

IIpumep

cmaHdapmuEU BBOO

CcmaHOapmHHU BHBOO

312

0 -1 2
30-1
-1 40
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CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apaua F. Daorip

Nma BxopHOTO patira:
Nmga BeIXOAHOTO (pamina:
OrpaHuyeHue IO BpeMeHU:
OrpaHuyeHue MO MaMITU:

AaH OpUEeHTHUPOBAHHBLINM B3BeIlleHHBIM rpad. B HEM BaM HeoOXOAMMO HAWUTU Iapy BepIIHH,
KpaTyallllee pacCTOSIHUE OT OAHOM M3 KOTOPBIX A0 APYI'OM MaKCHUMaAbHO CPEAU BCeX Iap BepIINH.

®opmaT BXOAHBIX AAHHBIX

B mepBol cTpoke 3ammucaHO Ijeroe 4ucAo N — KoamdecTBO BepwmH rpada (1 < N < 100).
B kakpoi u3 caepyromux N CTPOK 3apaHO no N uyunceAa — MaTpUIla CMEeKHOCTU rpada, rae —1
O3HavyaeT OTCYTCTBHe peOpa Me>KAYy BeplIMHaMy, a Aloboe HeOTpUIlaTeAbHOEe YUCAO — IIPUCYTCTBHUE

pebpa AaHHOTO Beca.

Ha raaBHO! aAuaroHasu MaTpHUIIBI BCerAa CTOSAT HYAU. Bce uucaa BO BXOAHBIX AAHHBIX He
npeBocxopAT 100. 'apanTHupyeTcs, 4To XOTd OB OAHO pedpo B rpade IpUCYTCTBYET.

(I)opMaT BBIXOAHBIX AAHHBIX

cmaHOapmHEIU BBOO

cmaHOapMHEU BEBOJ

2 CeKyHABI

256 MmebubauT

BriBecTu nckoMoe MaKCHUMaAbHOE KpaTqaﬁmee paccTossHue.

IIpumep

cmarHOapmHHU BBOO

CmaHOapmHEU BHBOO

4
059 -1
-1 02 8

-1 -107
4 -1 -1 0
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CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apaua G. Urpa

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

— Ho kak oH 310 Aeraer! OH 3a6upaeTcs Ha CaMylO BBICOKYIO
COCHY W OTTyAA IIAQHUPYET.
— Ara. [IpocTuTe, 4TO IIAQHUPYET?

«\eHb papuo»

AeBouka Harallla TOTOBUT IIOAe AAS OUYeHb MHTEPEeCHOM urpel. B Hell nmpumyT ydacTthe k Ko-
MaHA, KakKAasd U3 KOTOPBIX AOAJKHA IIOAYYUTH B CBOE pacCIIOpsKeHUe OAHO MAM HECKOABKO Aepe-
BbeB U BepEBKY. [Ipu 3TOM y KasKAOM M3 KOMAHA AOAKHA OBITH BO3MOJKHOCTB C IIOMOIIIBIO BEPEBKU
AOOpaThca OT AIODOTO CBOErO AepeBa AO AIOOOTO APYI'Or'O CBOErO AE€pPeBa, He HCIIOAB3YS Uy’>KHe
AEpeBbsl, HO, BO3MOJXKHO, HUCIIOAB3YSl APyTr'He CBOU AepeBbs KaK IIPOMe’KyTOouHble. byaeM cunTaTh,
4TO C IIOMOIIBIO BEPEBKU MOJKHO IIEpeOpaThCd C OAHOTO A€peBa Ha APYroe HAIpIMYIO, €CAM eé
MAVIHA He MeHbIIle PACCTOSHUS MeKAY HUMU.

AAVHA BCEX BEPEBOK AOAYKHA OBITH OAMHAKOBOM, UTOOBI IIOCTABUTh KOMAHABI B PABHBIE YCAO-
BUs. PazpeanTe Bce AOCTYIIHBIE 1 AePeBbeB Ha k HaOOPOB Tak, YTOOBI HEOOXOAMMAS AAVHA BEPEBOK
OKa3aaach KaK MOXKHO MeHbIIIEeH.

@dopmaTt BXOAHBIX AQHHBIX

B HepBOfI CTPOKe 3allMCaHbl IMeAbIle YHMCAd N U k — KoAMYeCTBO A€PeBbeB M KOMAHA, COOTBET-
ctBeHHO (1 < k& < n < 1000).

B Ka)kpOM M3 CAEAYIOIIUX 7 CTPOK 3AllMCAHO IO ABA IIEABIX UMCAQ Z; U Y; — KOOPAUHATEL ¢-TO
AepeBa (—10% < z;,y; < 10%).

@dopmaT BBIXOAHBIX AAHHBIX

B mepBo¥ CTpOKe BEIBEAUTE OAHO BEIIIECTBEHHOE UYHCAO C IITeCThIO UAK O0Aee TOUHBIMU 3HAKaMU
TIOCAE AECATUYHOU TOYKU — MUHUMAABHO BO3MOJKHYIO AAMHY BepEBOK. Bo BTOpPOU CTpPOKe BBIBEAU-
Te n LeABIX uuceA OT 1 A0 k — HOMepa KOMaHA, KOTOPBIM CAEAyeT IIPUCBOUTL COOTBETCTBYIOLINE
AEPEBBA.

EcAu pellleHUlT HECKOABKO, BHIBEAUTE AIOOOE.

ITpumep

cmanHOapmHHU BBOO cmaHOapmHHU BHBOO
1.00000000
1212
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CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apavya H. AaOupuHT 3HaHUN

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

Y4yacTHUKAM TPEHUPOBKU IIOAAPHUAU OMAETHI Ha ATTPAKIMOH «/\aOWPUHT 3HAHUN». NaOUPUHT
IIpeACTaBAsgeT co00M N KOMHAT, IIPOHYMEPOBAHHBIX II€ABIMHM 4YHCAAMHU OT 1 A0 N, MeXXAy HeKo-
TOPBIMHU M3 KOTOPBIX €CTh ABepH. Koraa 4eaoBeK IIPOXOAUT 4Yepe3 ABEpPh, IOKa3aTeAb ero 3HaHUM
U3MEHSEeTCSI Ha OIPEAEAEHHYIO BEAUUNHY, (DUKCUPOBAHHYIO AAS AQHHOM ABepH. Bxop B AaOUPUHT
HaXOAUTCSA B KOMHATe 1, BEIXOA — B KOMHaTe N. KaXAbIM y4aCTHUK COOPOB ITPOXOAUT AAOHPUHT
POBHO OAUWH pa3 M HauOpaeT HEKOTOPOe KOAMUECTBO 3HAHUU (IPU BXOAE B AAOMPHUHT 3TOT ITOKa-
3aTeAb PaBeH HyAO). Bama 3apada — IIOKa3aTh HAUAYUIINU PE3YABTAT.

@dopmaT BXOAHBIX AQHHBIX

IlepBasg cTpoka copepRUT Heable uncaa N u M — KOAMYeCTBO KOMHAT U ABepel (1 < N < 2000,
0 < M <£10000). B xaxxpoi u3 caepyomux M CTPOK COAEPIRUTCS ONUCAHNE ABEPU — HOMep KOM-
HaTHI, U3 KOTOPOM OHA BEAET, U HOMEP KOMHATHI, B KOTOPYIO OHA BEAET (Uepe3 ABEPhb B AAOMPUHTE
MO>KHO XOAUTH TOABKO B OAHY CTOPOHY), @ TaKKe IIeAOe YHCAO, KOTOpoe IpUbaBASIeTCI K KOAU-
4eCTBY 3HAHUU NPU NPOXOKAECHHU UYepe3 ABEPb (3TO UHCAO IIO MOAYAIO He mpesimaeT 10000).
ABepu MOTI'yT BeCTU M3 KOMHATHI B He€ caMy, MeXXAY ABYMSI KOMHATaMU MOXKeT OBITh Ooaee OAHOM
ABEpH.

@dopmaT BBIXOAHBIX AAHHBIX

BreiBepuTe «:)», €CAM MOJKHO IIPOUTU AQOMPUHT U IOAYUUTH HEOIPAHWYEHHO OOABIION 3arac
3HaHPIf1, «:(», ecAn Aa6I/IpI/IHT HpOﬁTH HeABb3d, 1 MaKCHMMaABHOE KOAMYEeCTBO Ha6paHHLIX 3HaHUMN
B OCTAABHBIX CAYLIaFIX.

IIpumep
cmaHOapmHE BBOO CmaHOapmMHE BHBOO
2 2 5
125
12 -5
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CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apaua I. IIuKA oTpuilaTeAbBHOI0 Beca

Nma BxopHOTrO hatina:
Nwmsa BeixopHOTO (havira:
OrpaHudeHue IO BpeMeHU:
OrpaHuyeHHUe TI0 MTaMATH:

JAaH opueHTUPOBaHHBIN rpad. OnpepeAnuTe, eCTh AW B HEM IIMKA OTPUIJQTEABHOTO BeCa, U €CAU

Ad, TO BEIBEAUTE €I0.

dopmaTt BXOAHBIX AAHHBIX

B nepsoii cTpoke 3apaHO 4ynCAO N — KoAndecTBO BepmiuH rpada (1 < N < 100). B caepyromux
N cTpoKax HaxopauTcd 1o N umceA — MaTpHUlla CMeKHOCTHU rpada. Bce Beca pébep He IIpeBBIMIAIOT

cmaHOapmHEIl BBOO

cmaHJdapmHEIll BEIBOO

2 CeKyHABI
256 MeOubauT

o MmoayAro 10000. Ecam pebpa HeT, TO cOOTBeTCTBYOIIee yncAao paBHo 100 000.

@dopmaT BBIXOAHBIX AQHHBIX

B mepBoii cTpoKe BheIBepUTe «YES», €CAM IUKA CyLIeCTByeT, UAU «NO» B IIDOTHUBHOM CAydYae.
ITpu ero HaAMYUY BEIBEAUTE BO BTOPOM CTPOKE KOAMUECTBO BEPIIIMH B MICKOMOM IJUKA€, & B TPeThel

CTPOKEe — BEPIINHBI, BXOAAIINE B 3TOT IIMKA, B IIOPIAKE 00XO0AQ.

IIpuMmep
cmaHdapmuEU BBOO CcmaHOapmHHU BHBOO
2 YES
0 -1 2
-1 0 12

Crpanuna 9 us 15




CIIol'Y, 2020-2021 y4eOHBIN T'OA, IEPBBIU KypC
B3Beniennbie rpadnl, yeTBepr, 3 aAekadbpsa 2020 ropa

3apaua J. IIOpSIAOK IIMKAOB

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

AaH HEOPUEHTHUPOBAHHBIM Trpad U3 N BEpIIWH, 33AAHHBIM MATpPULEU CMEXHOCTH a
(@alul[u]l = True; alullv] = al[v][ul; al[ull[v] = True TOTAa U TOABKO TOT'AQ, KOTAA €CTh
pebpo MeXAy BeplIMHaMU u U v). Ha HEM 3amyCcKaroT CAEAYIOIINU aATOPUTM:
for x := 1 to n do

for y := 1 to n do
for z := 1 to n do
if a[il[k] and al[k][j] then
alil[j] := True;
[Tepea 3amyckoM OyKBBHI X, Y U Z 3aMeHAIOT OyKBaMu i, j W k B HEKOTOpPOM HOpSAKe. YTBep-
JKAQETCSI, UTO TOCAe PaboThI 3TOro aAroputMa alu][v] = True TOrAa U TOABKO TOTAQ, KOTAA B

UCXOAHOM Trpade CyuiecTByeT IyTh MeKAY BepIIMHAMHU U U V. BBISICHUTE, BEPHO AU 3TO, U €CAU
HeT, IPUBEAUTE TIPUMEP UCXOAHOTO rpada, Ha KOTOPOM 3TO HEBEPHO.

dopmaT BXOAHBIX AAHHBIX

B mepBoli cTpoke BBOAA 3alMCAHBI uepe3 MpobeA TpU OYKBBI — «i», «j» u «k» — B HEKOTOPOM
nopsipke. [lepBas OyKBa IIOACTABASIETCSI B IIPOI'PAaMMY BMECTO «X», BTOpasi — BMECTO «y», TPeTbs —
BMECTO «Z».

(I)opMaT BBIXOAHBIX AAdHHBIX

Ecan mckoMbIil rpad CyLIeCcTByeT, B IIEPBOU CTPOKE BBEIBEAUTE uUepes3 IIPOOeA IeAble UHCAA T
U M — KOAMYECTBO BepIIUH U pébep B rpade, coorBeTcTBeHHO (1 < n < 10, 0 < m < 45). B cae-
AYIOIIHUX M CTPOKAaX BBIBEAUTE Maphbl BEPIIHUH, COEAMHEHHBIX PEOpaMH, IO OAHOU I1ape Ha CTPOKe.
HoMmepa BepmunH B Iape AOAKHBI OBITh YIIOPSAOYEHBI 110 BO3PACTAHUIO; BEPIINHLI HyMEPYIOTCS C
eprHUIBI. KpaTHble péOpa M MeTAU He AOIIyCKaloTCH.

EcAm ke mporpaMma C 3apaHHBIM TOPSIAKOM ITMKAOB KOPPEKTHO paboTaeT Ha AroOoMm rpade,
BMECTO 1 1 m BBIBEAUTE B II€PBOM CTPOKE ABA HYAS Uepes3 IPOOeA.

IIpumep

cmaHOapmHEL BBOO CmaHOapmMHEIL BEIBOO
k i3 00
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3apaua K. Hanpure nyth

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

JAaH HEeOpPHEeHTHPOBAHHEIN B3BEIIeHHBIN rpad Oe3 meTeab U KPATHBEIX pébep. Takke paHa IIO-
CAEAOBATEABHOCTD UMCeA. BeIBepuTe Iy Th B rpade, AAUHBL pé0ep B KOTOPOM 00pa3yloT 3apAaHHYIO
IIOCAEAOBATEABHOCTh. ECAM TAKWUX IIyTeW HECKOABKO, BBIBEAUTE AEKCUKOIPAPUUECKH MUHHMAaAb-
HbeIM. EcAM JKe TaKux IIyTel He CYILIeCTBYeT, BEIBepuTe «No solution» (6e3 KaBBIUEK).

OOpaTtuTe BHUMaHHE, YTO YHCAO B [IOCAEAOBATEABHOCTU MOJKET HE COOTBETCTBOBATH HU OAHOMY
pebpy 3apaHHOroO rpada.

Ilytn B rpade 3apal0TCAd KakK IIOCAEAOBATEABHOCTH HOMEPOB BepIIWH rpada. AroOble ABe CO-
CeAHMe BepIIUHBL B IyTH AOAJKHBI OBITh COEAUHEHBI PeOPOM.

[TyTe @ Aekcukorpadruecku MeHbIlle IyTH b TOM >Ke AAMHBI TOT'AQ U TOABKO TOIAQ, KOTAd B
IIepBOM MO3UIUY, B KOTOPOU IIyTH PA3AWYAIOTCS, HOMED BEPIIUHEI B ¢ MEHBIIIE HOMEPA BEPIINHEI
B b.

dopMaT BXOAHBIX AA@HHBIX

B mepBo#t cTpoke BBOAA 3ajpaHBI Yepe3 IIPOOeA TPU MEABIX YHCAA 71, M U k — KOAUYIECTBO
BepIIUH rpada, pébep rpada U KOAMUECTBO pébep B NCKOMOM IIYTU COOTBETCTBEHHO (2 < n < 500,
1<m < M1 <k < 500).

B caepyromux m CTpOKax ONKCAHBEI péOpa rpada: B KaXKAOU CTPOKEe 3aAaHBI depe3 IIpoOeA
TPU IIEABIX YHMCAA u, v U [ —HOMepa ABYX CMeXXHBIX BepIIMH M AAMHA COEAMHSAIONIero mux pebpa
(1 <u,v<n, 1<1<107).

B caepytomiedt cTpoke 3apaHbl yepe3 IpoOeA k IIeABIX YuceA. OTH YHCAA TakyXXe Ae’KaT B
mpeaeaax ot 1 a0 107,

dopmaT BHIXOAHBIX AAHHBIX

EcAn nCKOMOro IyTH He CYIEeCTBYET, BBIBEAUTE CTPOKY «No solution». B mpoTuBHOM cAayuae
B IIePBOM CTPOKE BBIBEAUTE MCKOMBIM IIyTh: IOCA€AOBATEABHOCTD U3 k + 1 LIeAOTO YMCAQ, COCTOS-
IO M3 HOMEPOB IEePBOM, BTOPOY, ..., (k + 1)-i1 BepuinH myTu. BepmuHbl rpada HyMepyrOTCsS C
€AVHUIILL. BEIBEACHHBIN Iy Th AOATKEH OBITh A€KCUKOrpapuuecku MUHUMAABHBIM. COCepAHME UMCAA
B IIOCAEAOBATEABHOCTH CAEAYET Pa3peAdThb IPOOeAaMU.

IIpuMepsl
cmaHOapmHE BBOO CmaHOapmMHEII BHBOO
333 3123
12 10
2 3 20
1 3 30
30 10 20
333 No solution
12 10
2 3 20
1 3 30
30 10 30
333 No solution
12 10
2 3 20
1 3 30
30 10 40
456 1212121
1210
2 310
1 310
14 10
2 4 10
10 10 10 10 10 10
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3apaua L. MST cayyallHBIX TOYEK

Nma BxopHOTrO hatina:
Nwmsa BeixopHOTO (havira:
OrpaHudeHue IO BpeMeHU:
OrpaHuyeHHUe TI0 MTaMATH:

cmaHOapmHEIl BBOO
cmaHJdapmHEIll BEIBOO
2 CeKyHABI

256 mMebubamT

AQHBI N PAa3AWYHBIX TOYEK HA NAOCKOCTH. KOOpaAMHATEI TOueK — Ileable yncaa oT 0 po 30000
BKAIOUUTEABHO. TOUKU BBIOpPAHBI CAYUQUHO B CAEAYIOIIEM CMBICAE: PACCMOTPUM BCE BO3MOJKHBIE
HaOOPBI U3 N PAa3AMYHBIX TOYEK Ha ITAOCKOCTH C 3aAaHHBIMU OTPAHWYEHUSMHU Ha KOOPAWHATHI U
BBIOEpEM M3 HUX CAYYAWHO U PAaBHOBEPOSITHO OAMH HAOOpP.

Bbl MOJKeTe IIpOBECTU OTPE30K MEKAY AIOOBIMU ABYMSI 3aA@HHBIMH TOUKaMU. AAMHA OTpe3Ka
Me>KAY TOYKaMH C KOOPAMHATaMu (r1,y1) U (T2,y2) paBHa +/(r1 — 22)% + (y1 — y2)2. Byaem roso-
PUTh, YTO TOYKU a U b CBA3QHbl, €CAU OHU COEAVHEHBI OTPEe3KOM, UAM JKe CYILIeCTByeT TOoukKa d,
KOTOpas CB4I3aHa U C a, U ¢ b. Baia 3apada — IpOBECTU OTPE3KU MUHUMAABHON CyMMapHOMW AAMHBI
TaK, 4YTOOBLI BCe TOUKU OBLIAM CBSI3aHBEI.

@dopmaT BXOAHBIX AQHHBIX

B nepBolt cTpoKe BBOAA 3aAAHO Ieaoe YucAo 1 (2 < n < 50000). Caepyrolimye n CTPOK COAEPIKAT
KOOpAMHATHI ToUeK. [[apaHTUpyeTCs, UTO BCe TOUKU Pa3AudYHbl. KpoMe TOTro, BO BCEX TeCTaX, KpoMe
[IprUMepa, rapaHTUPYeTCs, YTO TOUKU BBIOpaHbl CAy4YalHO, KaK OIIMCaHO B YCAOBHUM.

(I)OpMaT BBIXOAHBIX AAHHBIX

B mepBOl CTpOKe BBIBEAUTE BEIECTBEHHOE YHCAO W — CYMMapHYIO AAMHY OTpPe3KOB. B cae-
Ayiomux (n — 1) cTpokax BBIBEAUTE OTPE3KH, II0 OAHOMY Ha CTpoke. Ka>KABIM OTPEe30K CAEAyeT
BBIBOAUTH KaK ABa 4YHCAa OT 1 A0 n, oO003HAUaronue HoMepa TOUeK, SIBASIONIUXCS KOHIIAMU 3TOr'O
OTpe3Ka.

[MTycTs Ha camMoOM AeAe CyMMapHasi AAMHA BBIBEAEHHBIX BaMK OTPEe3KOB paBHAa w*, a cyMMapHas
AAMHA OTPE3KOB B OIITMMAABHOM OTBETE PABHA Wept. 10rAd Balll OTBET OyAeT CUMTATBLCS BEPHBIM,

ecAu
w *
max (‘ —1
w*

v 1D <1012,

Wopt

)

ITpumep

CcmaHOapmHHU BHBOO
2.02362358924615

cmaHOapmHHU BBOO

2
1
2
4

N W DN

NarrocTpanus
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3apavya M. IToarpad

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

JAaH HeOpUeHTUPOBaHHLIN rpad. TpebyeTcsa yAaAUTH U3 HErO HEKOTOPBIE pEOpPa Tak, YTOOHI IT0-
AYUYUACS CBSA3HBIU MOATPAd, COAeprKalllUK BCe BEPIINHBI UCXOAHOTO rpada, B KOTOpOM CyMMapHas
MAAVHA BCceX péOep MUHUMAABHA.

dopmaT BXOAHBIX AQHHBIX

B mepBoil cTpoKe 3apaHBI ABa IIEABIX YHCAA N U m 4Yepe3 MPOOeA — KOAMUECTBO BEPUIMH U
pédep B ucxopHOM rpade, coorBeTcTBeHHO (1 < n < 100, m > 0). Caepyroliyie m CTPOK OIUCBIBAIOT
PEéOpa; -1 U3 HUX COAEP’KUT TPU IIEABIX UMCAQ U, v; U w; — HOMepa KOHIIOB pebpa M ero AAMHY
(1 < wyv; < n, u # v, |wi| < 10000). TapaHTUPyeTCst, YTO MEKAY Ka>KAOU IMapoy BEpIIWH eCTh He
OoAee OAHOTO pelpa.

dopmaT BHIXOAHBIX AQHHBIX

EcAm HEBO3MOKHO YAAAUTH pEOpa TakK, 4YTOOBI IIOAYYMACH CBSA3HBIM IOATpad, BBIBEAUTE
«Impossible» (0e3 KaBbIYEK). B IPOTUBHOM CAyYae BBEIBEAUTE OAHO UMCAO — MUHUMAABHYIO CyM-
My AAMH pébGep moprpada.

IIpumep

cmaHOapmHEL BBOO CmaHOapmHEIU BEBOO

W NP W
P w N w
g W
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3apaya N. CymMa pacCTOITHUM

Nma BxopHOTrO hatina:
Nwmsa BeixopHOTO (havira:
OrpaHudeHue IO BpeMeHU:
OrpaHuyeHHUe TI0 MTaMATH:

AaH cBA3HBIN rpad. TpebyeTca HaUTU CYMMY PACCTOSHUM MeXAY BCEMU ITapaMU BepIINH.

dopmaT BXOAHBIX AQHHBIX

[lepBas cTpoKa COAEP>KUT ABa HATYPAAbHBIX YHCAA N U M — KOAWUYECTBO BEpPUINH U pebep
rpada coorBeTcTBeHHO (1 < n < 1000, 0 < m < 10000).

Chepyronige m CTPOK COAEP’KAT OIUCaHMe pEObep II0 OAHOMY Ha CTpoke. PeOpo HoMmep i omu-
ChIBaeTCsI ABYMs HaTypPaAbHBIMU YHUCAAMU b;, e; — HOMepaMu KOHIIOB pebpa (1 < b;,e; < n).

lapanTupyetcd, 4To rpad CBSA3eH.

(I)opMaT BBIXOAHBIX AAdHHBIX

HepBaﬂ CTPOKaAa AOAKHA COAEPKAThb OAHO HATYPAABHOE€ YHCAO — CYMMY IIOIIAPHBIX paCCTOHHI/Iﬂ

Me>XAY BepHinHaMU.

IIpumep

cmaHOapmHEIl BBOO

cmaHJdapmHEIll BEIBOO

2 CeKyHABI

256 MmebubauT

cmaHdapmuEU BBOO

CcmaHOapmHHU BHBOO

R o w NP O,
O W s W N O,

16
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3apavya O. CuHXpoHU3aAUS

VMmst BxOpAHOTO (hatina: cmaHOapmHEU BBOO
Vimsa BBIXOAHOTO (haiira: cmaHOapmHsIU BEIBOO
OrpaHudeHue IO BpeMeHU: 2 CeKyHABI
OrpaHuyeHHUe TI0 MTaMATH: 256 mMebubamT

YuéHble B3IAUCH 3@ KaKyIO-TO OOABIIYIO M CAOKHYIO IPOOAeMy. AAg €€ pellleHud Haluca-
AW paclipeperéHHoe TpHuAoKeHUe. [Ipolilecchl IMTPUAOKEHNS BO BpeMs pelleHUs 3aAaud AOASKHBI
0oOMeHUBAThCA COOOIeHnaIMU. Ka>kKAbIN yUEHBIM 3aITyCTUA OAUH WAU HECKOABKO ITPOIECCOB IIPHU-
AOKeHMS Ha CBOEM KOMIIbIOTepe, M CIYCTd HEKOTOPOe BpeMd pellleHre ITPOoOAeMbl OBIAO HalAEHO.

Ilocae ToOro, Kak pelleHue OBIAO IIOAYYE€HO, BO3HUK BOIIPOC O TOM, KaK ITPOUCXOAUA OOMeH
AAHHBIMM Me>KAYy KOMIbIoTepaMu. Ho BOT He3apaya — BpeMeHa Ha KOMIIbIOTepax He OBIAU CHUH-
XPOHU3UPOBAHLI, U OCTaraCh TOABKO MH(OpPMAallUs O BpeMeHU 3allycKa IIPHUAOKeHUs, BpeMeHa
BBI30OBOB (DYHKITUM II€PECBHIAKU M IIPUEMA AQHHBIX U UX IIPOAOAKUTEABHOCTD.

Barra 3apaya — HaMTH, Ha CKOABKO OTAMYAIOTCS BpeMeHa Ha KOMIIbIOTepaX, Ha KOTOPBIX CUU-
Tarach 3apava. Ho m3-3a TOro, 4TO BpeMs OTHIPaBAEHUS CUTHaAa PErucTPUPOBAAOCH B MOMEHT
OKOHYAaHUs OTIPaBAEHUS, @ BpeMs ITOAyUEeHHUsI CUTHAAa PEeTUCTPUPOBAAOCH B MOMEHT HavdaAa IIpu-
€Ma CUTHAaAQ, MOKET CAOKUTBHCSA TaKad CUTyalus, YTO OIIPeAeAeHNe BO3MOKHOM Pa3HOCTH BPEMEH
Ha KOMITbIOTEpPaxX HEBO3MOXKHO.

dopmaTt BXOAHBIX AAHHBIX

B nepBoli cTpoke BBOAATCS uepe3 npobea aBa uucaa N u M (1 < N <100, 0 < M < 10000), rae
N — KOAMUYECTBO KOMIIBIOTEPOB, @ M — KOAWYECTBO IIepeCAAHHBIX ITaKeTOB AQHHBIX. B caepyrommx
M cTpokax 3apAaroTCs MapaMeTpPhl ITaKeTOB AQHHBIX: B Ka’KAOM CTPOKE II0 TPU YMCAQ, 3aITMCAaHHBIX
gepe3 mpoben, ¢, j u At (1 <+ < N, 1< j <N, -10000 < At < 10000). 3pecs ¢ — HOMED
KOMIILIOTEPA, TOAYUUBIIETO MaKeT AAHHBIX, j — HOMep KOMIIbIOTepa, MOCAABIIEro MakKeT AAHHBIX,
a At — pa3HUIla MeXXAYy BpeMeHeM HadyaAa MOAyYeHUs i-M KOMIIBIOTEPOM M BpeMeHeM OKOHYaHUS
OTIIPaBKH j-M KOMIBIOTEPOM IMaKeTa AAHHBIX. B At BXOAAT OTHOCUTEALHBIE BpeMeHa, KOTOpbIe
U3MEPSIAMCH Ha -M U j-M KOMIIBIOTEpPaX COOTBETCTBEHHO. [103TOMY pas3HOCTH peaAbHBIX BPEMEH
HayaAa IIOAYUYEHUs ¥ OKOHYAHUSI OTIIPABKM AQHHBIX MOTAA OBITH OTAWYHA OT At, eCAU BpeMeHa Ha
KOMIIBIOTEPAX OTAMYAANCE.

@dopmaT BBIXOAHBIX AAHHBIX

BreiBepuTe N umcen, IO OAHOMY B Ka’KAOU CTPOKe. B -1 CTpOKe AOAKHA COAEPIKaThCI BO3MOXK-
Has Pa3sHOCTb MeXXAY BPeMeHeM ¢-I'0 KOMIIbIOTepa U cepBepa (CepBep — KOMIIBIOTED C HOMepoM 1).
Ilpu sTOM paccumTaHHBIE BpeMeHa AOASKHBI YAOBAETBOPATH TOMY YCAOBMIO, UTO MOMEHT Hadaaa
TIOAyYeHUs ObIA He paHbllle MOMEHTa OKOHUaHHUS OTIIPaBKU Ka>XAOTO U3 MAaKeTOB AAHHBLIX. Ecam
BO3MOJKHBEIX HAaOOpPOB BPEMEH HECKOABKO, TO HYJKHO BBIAATH AIOOOM M3 HUX. ECAM BO3MO’KHBIX
HabOpPOB BpeMEH HeT, TO HeOOXOAUMO BBIAATH CTPOKY «NO SOLUTION» (6e3 KaBBIUEK).

Ilpumep

cmaHOapmHE BBOO CmaHOapmHE BHBOO

N
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