ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apgada A. Tononornydeckass COpTUpoOBKa
OFpaHI/ILIeHI/Ie II0 BpEMEHM: 2 CEeKYHbI
Orpanuvenne 1o IaMsATH: 64 merabatita
Jlam opueHTHpOBAHHBIN HeB3BEMEHHBIH rpad. Heobxoammo ero Tomoornaeckn OTCOPTHPOBATD.

®dopmaT BXOAHbLIX AaHHbIX

B nepsoii crpoke BxomHoro aiina mambr aga Harypaababix umcaa N uw M (1 < N < 100000,
0 < M < 100000) — xosimaecTBo Bepinus u pébep B rpade coorBercrBeHHO. [Jamee B M cTpoKax mepednc-
JieHbl pébpa rpada. Kaxgoe pebpo zamaéres mapoit ynuces — HOMEpPAMHU HAYAIBHON ¥ KOHEUHON BEPIIWH
COOTBETCTBEHHO.

dopmaT BbIXOAHbIX AAHHbIX

BriBecTu jir06y 10 TOMOJIOIHYECKYIO COPTUPOBKY rpada B BUJIE [IOCJIEI0BATEILHOCTH HOMEPOB BEPIIIUH.
Ecan rpad HEBO3MOXKHO TOTOIOTMYECKH OTCOPTUPOBATE, BhIBECTH -1.

MNMpumep

TecCT OTBET
463125
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apava B. KonpgeHcauyusa rpada

Orpanndenne 110 BpeMeHHU: 2 CeKyH/IbI
Orpanudenne 10 IaMATH: 64 merabatita

Hau opreHTHPOBaHHBIN HeB3BereHHbIN Tpad. HeodXxoqmMo BHIIESUTH B HEM KOMIIOHEHTHI CHIBHOM
CBA3HOCTH ¥ TOIIOJOTHYIECKH X OTCOPTHPOBATD.

dopmaT BXOAHbIX AaHHbIX

B 1wepmoit  crpoke BxomHoro ailia HaAXOAATCA JBa  HAaTypaJbHBIX umcaa N o ou M
(1 < N < 20000,1 < M < 200000) — kommuecTBO BepmmH W pEGEp B rpade COOTBETCTBEHHO.
Hamee B8 M crpokax nepeunciensl pébpa rpacda. Kaxkmoe pebpo 3anaéresd napoit gumces — HOMEpaMH
HavYaJJIbHON M KOHEUYHON BEPIIUH COOTBETCTBEHHO.

dopmaT BbIXOAHbIX OAHHbIX

[MepBas cTpoka BEIXOAHOTO (haitia JOKHA COAEPYKATH MEI0e THCI0 k — KOJTMIEeCTBO KOMITOHEHT CHJTh-
HO cBsizHOCTH B rpade. Bropast cTpoka BeIXOIHOTO (haiiyia J0MKHA COMEPKATH N IUCET — I KaXKI0u
BEPIMHUHBI BBIBEANTE HOMED KOMIIOHEHTHI CUJILHOM CBA3HOCTH, KOTOpOﬁ OHa TPUWHAJICKHUT. KOMHOHGHTLI
JOJIZKHBI OBITh 3aHyMEpPOBAaHBI TAKMM 0Opa3oM, 9TOOBI I8 Kaxkaoro pebpa (u,v) HOMEp KOMIOHEHTHI,
KOTOPO# MPUHAAIEXKAT U HE IIPEBOCXOAU HOMED KOMIIOHEHTHI, KOTOPOH HIPUHANJIEKUT V.

Mpumep

TeCcT OTBET
2
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apgava C. KpaTuavwnii nytb

OrpaHuyenue 1o BpeMeHU: 2 CeKyHIIBI

Jlam opreHTHPOBAHHDIN B3BEITeHHbIH arukandeckuit rpad. Tpebyerca naiitu B HeM KpaTdaiimmii myTh
U3 BEPIIWHBI S B BEPIIUHY {.

®opmMaT BXOAHbIX AaHHbIX

[Teppast crpoka BXoAHOrO dailyia CONepKUT YeThIpe 1eJIbIX YUCIa 1, M, § U t — KOJINYeCTBO BEPIIKH,
ayr rpada, HadaabHAd I KOHEIHAs BEPIINHA COOTBETCTBEHHO. CIe/IyIOIHe M CTPOK COAEPKAT OIIMCAHUS
JyT [0 OJHOW Ha cTpoke. PeGpo HOMEp i OMUCHIBAETCS TpeMsl HATYPAJbHBIMEU UnCIaMu b;, €; m w; —
Ha4aI0M, KOHIIOM ¥ JUIMHON Jayru coorsercriento (1 < b;,e; < n, |w;| < 1000).

Bxonmoit rpad He cOmEPKNT IUKIOB U IETEb.

1 <n < 100000, 0 < m < 200000.

dopmaT BbIXOAHbIX AAHHbIX

[lepBas cTpoka BoIxOAHOTO dailta JOMKHA COAEDPKATH OTHO TeI0e YACI0 — JJINHY KPATJalIIero myTu
u3 s B t. Eciin nytn u3 s B t He cymecrsyer, BbiBegure «Unreachables.

MNpumep
TecCT OTBET
2112 -10
12 -10
2121 Unreachable
12 -10
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apgaua D. Nrpa

Orpanudenue 1o BpeMeHU: 2 CeKyHIIBI
Orpanuvenne 1o IaMsATH: 64 merabatita

JlaH opueHTHPOBAHHBIN HEB3BEIIeHHBIN anukiudeckuit rpad. Ha omnoit w3 Bepmuu rpada crout
«pumkay. JIsoe urpator B urpy. Ilycrs «dumkay HAXOAMTCH B BepmmHe U, u B Tpade ectb pebpo (u,v).
Tora 3a xo1 pazpelnaercs rnepeBect «UINKY» U3 BEPIIUHBI % B BepiniuHy v. [IpourpeiBaer ToT, KT0O He
MOXKET CHeIaTh XOZ,.

dopmaT BXOAHbIX AAHHbIX

B meproit crpoke BxomHOro paiiyla HAXOAATCA TPU HarypajabHbix uuciaa N, M u S
(1 < N,S,M < 100000) — Kosim9gecTBO BEPUIMH pEGEP U BEPIIMHA, B KOTOPOH HAXOJUTCS «DUITKA» B
HauaJje urpbl coorBeTcTBerHO. Hamee B M crpokax mepeuncientl pébpa rpada. Kaxmoe pebpo 3amaércesa
[Iapoi 4uces — HOMepaMU HadaJbHON ¥ KOHEYHON BepIInH.

dopmMaT BbIXOAHbIX AAHHbIX

Ecau BeIMrphBaeT Urpok, KOTOpbIi xoquT nepsbiM, BhiBeauTe «First player winsy, maaue — «Second
player wins».

Mpumep

TeCT OTBET

1 First player wins

1 Second player wins
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apaya E. lNounck ynkna

OrpaHuyenue 110 BpEMEHU: 2 cexkyH/IbI
Orpanndenue 1Mo naMsITH: 64 merabaiiTa

Ham oprenTnpoBaHHbIit HeB3BENTeHHBIN Tpad. Heobxoammo ompenenTs eCTh W B HEM IUKJIBI, U €CIN
€CTh, TO BBIBECTH JII000I 13 HUX.

dopmMaT BXOAHbLIX AaHHbIX

B mepmoit cTpoke Bxommoro (paitma maxomaTcda JBa  HarypaabHbix  umcaa N o omw M
(1 < N < 100000, M < 100000) — xonmgecTBo BepuimH u pébep B rpade coorsercrerno. laee
B M crpokax nepeunciienst pébpa rpada. Kaxkoe pebpo 3agaérca mapoit auces — HOMepaMu Havua IbHON
U KOHEYHOW BEPIIUH COOTBETCTBEHHO.

dopmaT BbIXOAHbIX AAHHbIX

Eciu B rpade ver nuxiia, 1o BeiBectu «NO», nnaue — «YES» 1 3areM mepeuncjnTh BCe BEPIIUHBI B
nopsake 06xo/1a TMHKIA.

Mpumep
TeCcT OTBET
2 2 YES
12 21
2 1
2 2 NO
12
12
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apgava F. NTamunbTOHOB NYyTh

Orpanudenue 1o BpeMeHU: 2 CeKyHIIBI
Orpanuvenne 1o IaMsATH: 64 merabatita

Jlan opueHTHpOBaHHLII Tpad 6e3 mukI0B. Tpebyercd MpoBepUTh, CYIIECTBYET JU B HEM IIYTb, IPOXO-
JAMAN 110 BCEM BEPIITMHAM.

dopmaT BXOAHbIX AaHHbIX

[lepBast crpoka BxojHOrO daiijia COAEPXKUT /IBA IEJBIX YUCJIa T U M — KOJUYECTBO BEPIIUH U YT
rpacda coorBercTBerHo. Creayromme m CTPOK COAEPKAT OMUCAHUS IyT MO OJHON Ha cTpoke. Pebpo HO-
Mep 1§ ONUCHIBAETCS JABYMs HATYPAIbHBIMYU YUCIAMU b; ¥ €; — HAYAJIOM W KOHIIOM JYyTH COOTBETCTBEHHO
(1 < bj,e; < n)

Bxommoit rpacd He comepKUT IUKJIOB U TETETh.

1 < n < 100000, 0 < m < 200000.

dopmaT BbIXOAHbIX AAHHbIX
Ecnu rpad yaosaersopsier Tpedyemomy ycsaoBuio, T0 BbiBeguTe YES, nunade NO.

Mpumep

TecT oTBET
YES

NO
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apavya G. KoMnNoHeHTbl CBA3HOCTMU

OrpaHuyenue 1o BpeMeHU: 2 CeKkyHIbI
Jlan weopuenTtupoBanubiii rpad. Tpedyerca BeIIEMTH KOMITOHEHTHI CBA3HOCTH B HEM.

dopmaT BXOAHbIX AaHHbIX

[lepBag cTpoka BXOomHOro ¢aiiyia COMep:KUT IBa HATYPAJbHBIX 9ACIA 1 U M — KOJUIECTBO BEPIIUH K
pebep rpada coorsercrenno (1 < n < 100000, 0 < m < 200 000).

Caoemytomue m CTPOK COZepzKaT ONUCaHme pedep Mo OJHOMY Ha CTpoke. PeGpo HOMep i ONMCBIBACTC
JBYM$ HATYPAJLHBIMU YuCaaMu b;, e; — HoMepamu KoHIoB pedpa (1 < b;, e; < n). Jdonyckaiwores netim u
mapasieabHbIe pedbpa.

dopmaT BbIXOAHbIX AAHHbIX

B nepsoit crpoke BrixoaHOTO dailyia BHIBEIUTE TEI0€ YUCTO k — KOJUYIECTBO KOMIIOHEHT CBSI3HOCTU
rpada. Bo BTOpoit cTpoKe BhIBEIUTE N HATYPATBHBIX THCEN (1, A1, . . . , Gy, HE TPEBOCXOAANINX K, T a; —
HOMEP KOMITOHEHTHI CBSI3HOCTH, KOTOPOU MPUHAIEKAT 4-s1 BEPIIHHA.

Mpumep
TeCT OTBET
31 2
12 112
4 2 2
13 2121
2 4
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apava H. MocTbl

Orpanudenne M0 BpEMEHN: 2 CeKkyHIbI
Jlam weopuenTtupoBanubiii rpad. Tpedbyerca HaiiTu BCe MOCTHI B HEM.

dopmaT BXOAHbIX AaHHbIX

[TepBas cTpoka BXOTHOTO (haitia COMEPKUT IBa HATYPAJTBHBIX UUCTA N U M — KOJUIECTBO BEPIIAH H
pebep rpada coorsercreenno (n < 20000, m < 200 000).

Curemytoriime m CTPOK COJIEp:KAT ONucanne pedbep Mo OJHOMY Ha CTpoke. Pebpo momep ¢ onmmchIBaeTCd
JIBYMsI HATYPAJBHBIMU YUCIAME b;, e; — HOMepaMmu KOHIOB pebpa (1 < by, e; < n).

dopmMaT BbIXOAHbIX AAaHHbIX

[TepBast cTpoka BBIXOTHOTO (hailga MOKHA COMEPKATH OJHO HATYPAIbHOE YHCIO b — KOJUIECTBO
MocToB B 3asianHoM rpade. Ha ciesnyrorieit crpoke BeiBeuTe b 1esibIxX 4uces — HOMepa pebep, KOTopble
SIBJISTIOTCST MOCTAMU, B BO3PACTAIONIEM TTOpsake. Pedpa HyMepyroTCd C eUHUIIBI B TOM TTOPLAIKE, B KOTOPOM
OHM 3aJIaHbl BO BXOJHOM daile.

Mpumep

TeCT OTBET
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apava |. Toykn couneHeHunsn

OrpaHuyenue 1o BpeMeHU: 2 CeKkyHIbI
Jlan weopuenTtupoBanubiti rpad. Tpedyerca maiiTy BCe TOUKHM COUTCHEHUA B HEM.

dopmaT BXOAHbIX AaHHbIX

[TepBas cTpoka BXOTHOTO (haitia COMEPKUT IBa HATYPAJTBHBIX UUCTA N U M — KOJUIECTBO BEPIIAH H
pebep rpada coorsercreenno (n < 20000, m < 200 000).

Curemytoriime m CTPOK COJIEp:KAT ONucanne pedbep Mo OJHOMY Ha CTpoke. Pebpo momep ¢ onmmchIBaeTCd
JIBYMsI HATYPAJBHBIMU YUCIAME b;, e; — HOMepaMmu KOHIOB pebpa (1 < by, e; < n).

dopmMaT BbIXOAHbIX AAaHHbIX

[MepBasg cTpoka BEIXOAHOTO (haiina JOTKHA CONEPKATEH OJHO HATYPATHHOE THCIO b — KOJTMIeCTBO TOUEK
cowienenusi B 3ananHoM rpade. Ha cienyroieit cTpoke BbiBeguTe b EJIBIX YMCET — HOMEPA BEPIIHUH,
KOTOPBIE ABIAIOTCA TOYKAMHU COUYJIEHEHN, B BO3PACTAIONIEM TTOPAIKE.

Mpumep
TeCcT OTBET

9 12 3
12 1
13 2
2 3 3
14
45
15
2 6
67
27
38
8 9
39
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apayva J. [BygonbHbiii rpad

Orpanndenue 110 BpeMeHuU: 2 ceKyHIBI

JByI0BHBIM Ha3BIBAETCA HeopueHTnpoBanublii rpad (V, E), BepIIuHbl KOTOPOro MOXKHO pa3buTh Ha
nBa MmuoxkecTBa L u R, rak uto LNR = O, LUR =V u gua moboro pebpa (u,v) € E nubo u € L,v € R,
aubo v € L,u € R.

Jan neopuentuposanubiii rpad. Tpedyercs npoBepuThb, ABJIAETCs JIU OH JIBY/IOJIbHBIM.

dopmaT BXOAHbLIX AaHHbIX

[Tepsas crpoka BxomHOro (baiisa COmMEPKUT ABA HATYPATBHBIX 9UCIA 10 U M — KOJUIECTBO BEPIITNH U
pebep rpada coorsercrerno (1 < n < 100000, 0 < m < 200 000).

Caoemyromme m CTPOK COZeprKaT onucanme pedep mo oJHOMY Ha CTpoke. PeOpo HOMED ¢ ONMCHIBACTCS
JIBYMsl HATYDATBHBIME dncaaMu b;, e; — HoMepamu KOHIOB pebpa (1 < b;, e; < n). Jdomyckatores nerin u
nmapasieabHbIe pedpa.

dopmMaT BbIXOAHbIX AAHHbIX

B emmHCcTBEHHON CcTpoKe BBIXOAHOTO (aiiia BoiBemguTe «YES», ecim rpad aBAsSETCS JIBYAOJBHBIM U
«NO» B IpOTHBHOM CJIydYae.

MNpumep

TeCT OTBET
YES

NO

W N = W PN = b
=W N WN D WN D

Crpanuua 10 us 20



ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apaya K. KomnoHeHTbl pebepHOii ABYCBA3HOCTMU

Orpanndenue 110 BpeMeHuU: 2 ceKyHIBI

Kommonentoit pebepnoii npycsasnocru rpada (V) E) maspiBaerca nogaMHoxkecTBo Bepmmu S C V),
TAKOe YTO JJIsi JIIOOBIX PA3JIMYHBIX U W U W3 DTOMO0 MHOYXKECTBA CYIIECTBYET HE MEHee IByX pebepHo He
[IEPECEKAOIIUXCS IIYyTH U3 U B V.

Jan neopuentuposanubiii rpad. Tpebyercs BblieMTh KOMIIOHEHTHI PEOEPHOI IBYCBABHOCTHA B HEM.

dopmaT BXOAHbLIX AaHHbIX

[Tepsas crpoka BxomHOro (baiisa COmEPKUT ABA HATYPATBHBIX 9UCIA 10 U M — KOJUIECTBO BEPIITNH U
pebep rpada coorsercrerno (n < 20000, m < 200 000).

Curemytoriime m CTPOK COZEP:KaT ONMuCanne pebep mo OFHOMY Ha cTpoke. Pebpo momep ¢ ommchIBaeTCS
JIBYMsl HATYPAJBHBIMU IHCIaME b;, e; — HOMepamu KOHIIOB pebpa (1 < b, e; < n).

®dopmMaT BbIXOAHbLIX AAHHbIX

B miepBoit cTpoke BIXOMTHOTO (haiiyia BEIBEANUTE EJ0€ TUCH0 k — KOJTHUIECTBO KOMIIOHEHT pebepHOil By-
cBasuocTu rpada. Bo BTOpoit cTpoKe BBIBEIUTE N HATYPAIBHBIX IUCET A1, 01, - - - , Ay, HE TTPEBOCXOIATIINX
k, vje a; — HOMED KOMIIOHEHTHI pebepHOil IBYCBSI3HOCTH, KOTOPOU TMPUHAJJIEKUT -5 BEPIIUHA.

MNpumep

TeCT OTBET
2
111222
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apgayva L. KoMNoOHEHTbI BepLNHHON ABYCBSIBHOCTWU

OrpaHuyenue 1o BpeMeHU: 2 CeKyHIIBI

KowmmonenToit Bepmuunoit asycsssnoctu rpada (V, E) naseisaerca mogmuokecTBO pebep S C E,
TaKoe 4To J00bie 1Ba pedpa W3 HEro JiekaT Ha BEPIIHHHO IPOCTOM IIHKJIE.
Jan meopuentupoanubiii rpad. Tpebyerca BHIAEINTE KOMIOHEHTHI BEPIIMHHON BYCBA3HOCTH B HEM.

dopmaT BXOAHbIX AaHHbIX

[TepBas cTpoka BXOIHOTO (haitaa COMEPKUT IBA HATYPATBHBIX UHUCTA N U M — KOJUIECTBO BEPIIAH H
pebep rpada coorsercrerno (n < 20000, m < 200 000).

Cureytoriime m CTPOK COJEp:KaT ONucanne pebep o OJHOMY Ha CTpoke. Pebpo momep ¢ ommchIBaeTCS
JIBYMsl HATYPAJBHBIMHU IUCIaAME b;, e; — HOMepaMmu KOHIOB pebpa (1 < b, e; < n).

dopmMaT BbIXOAHbIX AAaHHbIX

B nepsoit crpoke BbIXOAHOTrO dafijia BbIBEAUTE [eJ10€ YUCI0 k — KOJIMYeCTBO KOMIIOHEHT BEPIIUHHOM
AByCBst3HOCTH rpada. Bo BTOpoii cTpoKe BBIBEIUTE M HATYPAILHBIX UUCET A1, A1, - - - , Ay, HE IIPEBOCXOISI-
X k, rje a; — HOMEP KOMIIOHEHTHI BEPIIUHHON JIBYCBSAZHOCTH, KOTOPO# TPUHAIIEXKUT i-¢ pebpo. Pebpa
HYMEpPYIOTCS C €INHUITGI B TOM IIOPAJIKE, B KOTOPOM OHHU 33/aHLI BO BXOIHOM daiie.

Mpumep

TeCT OTBET
2
111222
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apava M. lNnemsa Tus

OrpaHuyenue 110 BpEMEHU: 1 cexynnp
Orpanndenue 1Mo naMsITH: 256 merabaiir

Kaxwrit ron mpodeccop Banos e3aut B AQpuKy ¢ eJbI0 U3YUUTH TJIeMeHa, KOTOPhIE TaM TTPOXKY-
BatoT. B 9TOM TOY OH €311 B TocTH K mieMmenu Tus. IIpodeccop m0BOMBHO BBICTPO HAYUMICS TOHUMATH
"X A3BIK, BBIyIUJI MHOTHE UX O6pH,ZLbI, OJHaKO, OH HUKAaK HE MOT IIOHATH 3allUCaHHbIE ]_[I/ICbpaMI/I TUB YUCJIa.
Kak u Mbl, 4ieHbI IJIEMEHN UCIIOJIB3YIOT TTO3UITMOHHYI0 CUCTEMY CUUCIeHus ¢ ocHoBaHueM 26. Ho mudpsr
B TIJIEMEHU TUB 0DO3HAUAIOT CHUMBOJIAMN, He TOXOXKUME Ha 00braubie mndpwl o1 0 10 25.

[Ipodreccop obozrauma 3mu cUMBOIbI OGyKBaMu OT ‘@’ JI0 ‘Z’, HO HE MOXKET IOHSTh, Kakoil 1udpe
COOTBETCTBYET KaKOI CHMBO.JI. TOF,Z[& BOXKAb IIJIEMEHU OaJ1 €My CIHHUCOK W3 7l HEOTPUIATE/IbHBIX YUCeJI,
3anrCcaHHbIX H6e3 BeJAyIIuX Hysel, U cKa3aj, 9YTO YUCIa B HEM OTCOPTUPOBAHBI CTPOTO 10 BO3PACTAHUO.

[Tomorure mpodreccopy BOCCTAHOBUTH MO 9TOMY CIHUCKY KAaKOE-HUOYIH COOTBETCTBUE CHUMBOJIOB Itnd-
paM.

dopmaT BXOAHbIX AAaHHbIX

B mepgoit crpoke BxogHOTO (aiiaa maHo oJHO HarTypasabHoe dncaa n (2 < n < 1000) — KoJuIecTBO
coB B crincke. Crieyrorume n CTPOK COMEPKAT BBIJAHHBIE BOXKIEM UNC/Ia JIEMEHW TUB, [10 OTHOMY THCIY
B cTpoKe. /ImHa KaxX7I0T0 yncsia He mpeBbimaer 20.

dopmMaT BbIXOAHbIX AAHHbIX

B nepsoit crpoke daitina BeiBeuTe «Yesy, €cju OTBET CYIIECTBYET, B 9TOM CJydae B CJICAYIOMIEH
CTPOKE BBIBeAUTE IMU(PHI, KOTOPHIE COOTBETCTBYIOT CHMBOJIAM, 0D03HAYEHHBIM ‘a’..'z’, B 9TOM TOpAIKeE.
Ecam cymecrByer HECKOIBKO OTBETOB, TO BBIBEJETE JII000I N3 HUX.

Ecnu mpodeccop moHg 9TO-TO HENPABUIBLHO, W OTBETA HE CYyIIeCTBYET, BhiBemeTe «No».

Mpumepsbi

TeCT OTBET
4 Yes
a 1032456789 10 11 12 13 14 15
da 16 17 18 19 20 21 22 23 24 25
dd

No

ac
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apgada N. ABmuanepenetbl

Orpanudenue 1o BpeMeHU: 2 CeKyHIIBI
Orpanuvenne 1o IaMsATH: 256 merabaiT

[Crasroro xoucrpykTopa I[leTio monpocnin pazpaboTaTh HOBYIO MOJIETh CAMOJIETa Il KOMITAHH «Air
Bybyrmusy. Orazasocsk, 910 camMas CI0KHAS 9aCTh 3aKJI0IAeTCI B TOI00Pe ONTUMAIBHOTO Pa3Mepa TOTI-
JINBHOTO Oaka.

Fnapueiit kaprorpad «Air Bybyuauss Bacst cocrasun monpobuyio kapry Bybymauu. Ha sroit kapre
OH OTMETHJI PACXOJ TOIJINBA JJjIs MEpPeeTa MeXK/y KaxKI0i mapoil ropojos.

[Ters xouer caenars padmep 6aka MUHUMAIBLHO BOBMOXKHBIM, JIJIs KOTOPOT'O CAMOJIET CMOXKET J0JIETETH
ot 06010 roposa B JI060i ApyToil (BO3MOXKHO, € 03aIPABKAME B [Ty TH).

dopmaT BXOAHbIX AaHHbIX

[lepBasi crpoka BXOIHOTO aiiia comep:kuT HarTypaabhoe ducao n (1 < n < 1000) — gucioo Topoos
B ByGymum.

Jajee UAYyT N CTPOK MO N UHUCEJ KayKJas. J-0e UHCJ0 B $-0ff CTpPOKe PAaBHO PACXOAy TOIJINBA IpH
mepeJsieTe mu3 $-0r0 ropoaa B j-biii. Bee umcsia He MEHbINE HY/IS W MEHBIIE 10°. TapanTupyercs, 4aro s
JIF000r0 7 B 1-0if CTPOYKE 1-0€ YNCJ0 PABHO HYJIIO.

dopmaT BbIXOAHbIX AAHHbIX

[IepBast cTpoka BBIXOAHOTO haiijia TOKHA COAEPXKATH OHO UUCI0 — ONTUMAJIBHBIN pa3Mep Haka.

MNpumep
TeCcT OTBET
4 10
0 10 12 16
11 089
10 13 0 22
13 10 17 0
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apava O. YcTanoBka YW Ila

OrpaHuyenue 110 BpEMEHU: 2 ceKyH/IbI
Orpanndenue 1Mo naMsITH: 256 merabaiir

Hogwrit UNUII ckopo yCTaHOBAT B HOBBIM JIETATEILHBIM amapar, HEJABHO BBIMYINEHHONW KOMIIAHUEH
Airtram. YNII umeer popmy mucka. EcTh n mpoBogoB, KOTOphle HYXKHO momcoeauunTs K UUILy.

Kaxaprit mpoBo MOXKHO MOACOEIUHUTH B OAWH U3 IBYX PA3BLEMOB, MOMYyCTUMBIX /IS 9TOCO MIPOBO-
na. Bee 2n paszbeMoB pacmosoxkeHBl Ha Tpanurle aucka. Ilo kpyry. Kaxawiit mpoBon nMeeT cBoil mBeT.
Jlnst moBbIeHnss 6€30TTACHOCTH ABA MPOBOJA OJHOTO IBETA HEe MOTYT OBITH TMOACOEAWHEHBI K COCEIHUM
pa3beMaM.

Janma xoudurypanuga pazbemos na UUIle, naiiaure crmocob momcoemuuTh BCE MPOBOIA, HE HAPYIITa-
IOIIUI YCTI0BUA TIPO [IBETA.

dopmMaT BXOAHbLIX AaHHbIX

[lepBast cTpoKa COAEPIKUT UUCIO N — KoamdecTBo mpooaoB (1 < n < 50000). Bropasi ctpoka co-
fepsxuT n meanx ncex ot 1 o 109 — meera mpoBosos. TpeThst cTpoKa COAEPIKAT 2N TETBIX UHCEN OT
1 10 n onuchHIBAOMIUX pazbeMbl. ucio 0603HaYaET HOMED MPOBOA, KOTOPHIH MOXKET ObITH [TOJICOSTHHEH
K JaHHOMY pasbemy. Kaxkmoe umcao or 1 70 n BCTpedaeTcss POBHO ABAaXKIbI. Pa3beMbl MePeUnC/IeHbI M0~
psake "mo xpyry". 1-it pazbeMm SBIAETCA COCETHHM CO 2-M M TaK JaJjee, He 3abyabTe, UYTO N-# ABJISETCs
cocemHUM C 1-M.

dopmaT BbIXOAHbIX OAHHbIX

Ecnu we cymecreyer criocoba MOIKIIOYUTE BCE MPOBOJIA, BHIBEAUTE 01HO cjioBo “NO”.

Nuade BeiBeguTe “YES” u n 1mesibix unces. s Kakoro mpoBojia BEIBEIUTE HOMED pa3zbeMa, K KOTO-
pPOMYy HY?KHO TOAKJJIIOYUTH 3TOT TPOBOI. PaB’beMbI HYyMEPYIOTCAd 9ucjiamMm OT 1 0 2n B TOM TIOPAOAKE, B
KOTODOM OHHU JIaHBI BO BXOJHOM aiie.

MNpumepsbl
TeCcT OTBET
2 YES
11 13
1122
2 NO
11
1212
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apauya P. P = NP

OrpaHuyenue 110 BpEMEHU: 2 ceKyH/IbI
Orpanndenue 1Mo naMsITH: 256 merabaiir

MBI paccMOTpUM TIEpEMEHHBIE, KOTOPbIE TIPUHNMAIOT 3HaueHusd u3 Muoxkectsa {0, 1}. JTurepan — 310
BXOXKJIEHNE TIepeMeHHOM ¢ oTpuanueM win 6e3. JIurepasa ¢ oTpuaHneM yIOBIETBOPSIETCS TOTIA U TOJIBKO
TOr7A, KOorma 3Hadenue mepemennoit pasuo 0. JIurepas 0e3 oTpurianua ya0BACTBOPIETCS TOTAA U TOJHKO
TOra, KOTIa 3HAUEHNE ITEPEMEHHON paBHO 1. DIeMeHTapHAs U3 BIOHKIINI — 9T0 MHOXKECTBO JIUTEPAIOB, U
OHA JIBAZK/IBI YJIOBJIETBOPSIETCS TOT/IA U TOJIHKO TOTA, KOT/IA XOTs ObI J[Ba U3 €€ JINTEPAJIOB y/I0OBJIETBOPEHDI.
KH® ¢dbopmyna — 970 MHOKECTBO 3JIEMEHTAPHBIX AU3IBIOHKIINI, U OHA JBAXKILI Y/IOBJIETBOPSIETCS TOLIA
U TOJIbKO TOIJIA, KOIJIA BCE €€ DJIEMEHTAPHBIE J[UIBIOHKITUN JBAK/Ibl y/IOBJIETBOPEHDI.

Baum zagana KH® dbopwmysia, B KOTOpo#t KaxKaasd dIeMeHTapHasT JU3bIOHKIINS COIEPKUT POBHO 3 pas-
JUYHBIX JATEpasIa, U Bbl JOMKHBI Y3HATD, IPaBIa JIK, 9T0 (POPMYJIa ABAKILI YIOBICTBOPHIMA.

@dopmaT BXOAHbLIX AaHHbIX

[Meppas crpoka cogepxkut jsa nesbix uncaa n (1 <n < 100) um (1 < m < 50000). n — 9710 YnCsIO
HEPEMEHHBIX B (GOPMYJIa, a 1M — 3TO YHCJIO JIeMEHTapHbIX Ju3bloakiuii. [lepemennbie Hymepyrorces ot 1
10 1.

Criestytonye m CTPOK OMUCHIBAIOT KAXK/IYIO SJEMEHTAPHYIO U3 BIOHKIINIO, KaXkK1asd CTPOKA COJEPIKHUT
TPU LesIblX uucaa. ABGCOIIOTHOE 3HAYEHUE KAXKJOIO HMCIa 33/aeT, KAKYI LEDEMEHHYI0 9TOT JIATepaJl
IPEJICTABIISIET, & 3HAK 3a/1aeT HAJINYMe OTPUIAHMS (OTPUIATENBHOE YNC/I0 HPEJCTABISIET JUTepas ¢ OT-
PHIIAHTEM ).

dopmMaT BbIXOAHbLIX AAaHHbIX

[Tepsas cTpoka mosxua comepxkarh “YES” nwaum “NO”, onpemensdiomniee 1BaK bl YAOBIETBOPUMOCTE (hOP-
mysibl. Ecim orBer “YES”, To ciiefyroriasi CTPOKa J0JIXKHA COJIEPXKATH 3HAYUEHUS [IEPDEMEHHBIX, YTOOB! JBa-
KJBL VAOBIETBOPUTHL opmysy. BeiBemure n 1enbix 4ucesi, e i-€ YuCja0 PABHO 9, €C/IM 3HAYEHUE i-i
mepeMeHHOM paBHO 1, U —%, ecsiu 3HAYeHUe ¢-if mepeMennoit pasuo 0.

Mpumep

TeCT OTBET
YES
1234

w

W Wk b
BN N
=
w
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

Sapava Q. MNpasaa nnu Jloxb?

OrpaHndenne 1o BpeMeHN: 1 cexynna
OrpaHuyeHue 1o HaMsITH: 256 merabaiit

Cpemn n xkopos (2 < n < 1000) ®Pepmepa [:kKoHa HEKOTOpBIE BCEra MOBOPAT MPABy, & HEKOTODHIE
BCerIa JITyT.

® /1 Beicayman m yreepxaeruit (1 < m < 10000) csomx Kopos, kaxgoe B dbopme «x y T», obo-
BHAYAIONIEH, YTO KOPOBA & YTBEPXKIAET, ITO KOPOBA Y BCErIa TOBOPUT mpaBay wuin B dopme «x y Ly,
obo3HAYA0Iell, YTO KOPOBA & YTBEPKIAET, UTO KOPOBA Y BCETIA JIXKET.

Kamgoe YTBEPXKACHNE BOBJICKACT APy PA3/IMYHBIX KOPOB U OJJHA 1 Ta 2K€ IIapa KOPOB MOXKET IMOABUTCA
BO MHOYKECTBE YTBEPKICHUIA.

K necuacrbio, He BCce 3anucu yrBepxKaeHuit ObLu cienanbl npaBuibao. U Teneps @1 xouer BbIuuc-
JINTh HAMOOJIbIIIEE @ TAKOE, YTO CYIIECTBYET KOPPEKTHOE PACIIpPe/IesIEHuE KOPOBAM CTATyCa <«JKela» u
«IpaBaopy6ay, Tak, ITOOBI 0KA3ATUCH KOPPEKTHBIMU TIEPBbIE @ BbICKa3bIBaHWi n3 ciucka PJI.

®dopmMaT BXOAHbLIX AaHHbIX

[TepBast cTpOKa COMEP:KUT [BA Pa3eJeHHbIX npobemoM menbix uucaa, n u m (2 < n < 1000;
1 < m < 10000). Kaxkmas ciaenytormast crpoka mMeer ¢dopmy «z y Ly wmn «x y T», onuceisatoriee
yTBEXK/JIEHUE C/leJIAHHOE KOPOBOHl £ O KOPOBE Y.
dopmaT BbIXO4HbIX OAHHbIX

BuiBenuTe MakcmMa bHOE 3HAUEHNWE G TAKOE, UTO MEPBLIE ¢ YTBEKIEHUN U3 CIUCKA MOTYT OBITH KOP-
PEKTHBI IIPU OIIPeeJEHHOM HA3HAUYEHUN 7. KOPOBAM CTATYCOB «JIZKEIT», «IIPaBAEI».

MNpumepsbl

TeCT OTBET
4 3 2

14L
23T
41T

3ameyaHune

Yreepkaenus 1 1 3 NPOTUBOPEYUUBHI BCErA, & YTBEPKAeHUS 1 1 2 MOryT OBITH HEIPOTUBOPEUNBHI,
ecii Mbl Ha3HAYUM KOPOB 1...3 — «mpaBuenamMuy, a KOPOBY 4 — «JIZKEI[OM .

Crpanuua 17 us 20



ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apgada R. TpeHupoBka

Orpanundenne M0 BpEMEHN: 1 cexynna
Orpanuvenne 1o IaMsATH: 256 merabaiT

Bacst n Bacst ycuieHHO TpeHUDPYIOTCS K TaHJIEMHOMY BejocutieiHoMy Mapadony. UM HyKHO BRIOpaTh
MapIIpyT, HA KOTOPOM OHE OyIyT TPEeHHPOBATHCA.

Bacsa n Bacg xKuBYT B MaJIeHbKOH CTpaHe ¢ 1 TOPOJAMHU U M ABYCTOPOHHUMHU Joporamu. TpeHnpoBod-
HBIN MaPIIPYT HAYMHACTCI B KAKOM-TO TOPOJIE, ITPOXOANT [0 HEKOTOPBIM TOPOTAM U 3aKAHIUBACTCI B TOM
JKe TOpoJie, OTKyJa Hadajcs. Bacgs u Bacs oueHb 06T BUIETh HOBbIE MECTA, [IO3TOMY OHU HPHUIYMaJIN
OPaBUIA: HE MOCEMATh 000 rOpo ABAXK/bl U HE ITPOE3XKATH JIIOOYIO I0POrY ABaXK/Abl. T peHUPOBOU-
HBI{l MApIIPyT MOXKET CTAPTOBATH B JIIOOOM I'OpOJIe U HE JOJIKEH [IOCETUTH BCe ropoja. Kxarh Ha 3a/HeM
CHJIEHBE MPOITE, TOTOMY UTO BEJTOCUTIETNCT 3AIUIINEH OT BeTpa BIEPeIn CUAAINM napTHepoM. 3-3a 3T0-
ro Baca u Baca mengarorcs mecramMm B KaXKJIOM TOPOJEe, Kyda OHU Tpue3kaior. /jaga Toro, 9Ttobbr oHu
OJIMHAKOBO MMOTPEHUPOBAJIUCH, UM TpedyeTcs: BHIOPATH MapIIPYT ¢ YETHBIM YUCJIOM JIOPOT.

[MTomorute Bace n Bace maiitu Takoit TpeHUPOBOYHBIN MaPITPYT.

dopmaT BXOAHbIX AaHHbIX

Bxonnbie nannbie cojiepkaTh o uin 6osiee TectoB. llepBas crpoka cosiepxkut 1’ — 9mUCIO TECTOB.
Jlastee OTIMCBIBAIOTCSA TECTHI.

[lepBast cTpoKa KayK/I0TO TECTA COCTOUT M3 JIBYX IEIBIX IUCET 12 U 1M — YUNUCJIO TOPOOB U TUCJIO JOPOT,
cootsercTBeHHO (2 < n < 100000; 1 < m < 300000). Crexyrorue m comepKarT mapbl HOMEPOB TOPOJIOB,
coeTmHEHHBIX goporoit. ['opoma mpornymeposansl oT 1 10 n. Hukakas gopora He coequHsieT TOPO C CAMUM
coboll, HUKaKue JIBe JIOPOTH HE COEIMHAIOT OJMHAKOBYIO APy T'OPOMIOB.

lapanTupyercd, aro cymma n mo Bcem tectam He mpesbimaer 100000, u cymma m mo BCeM TecTaMm He
npesbiiaer 300 000.

dopmMaT BbIXOAHbLIX AAHHbIX

BuiBesmre oTBEeTHI HA BCE TECTHI.

Jma KayK7I0oTo TecTa B IEPBON CTPOKE BLIBEAUTE JJINHY TPEHWPOBOYHOT'O MapIIpyTa Wi -1, ecianm
TAKOTO HE CYIIECTBYeT. Ecum MapImpyT CYIECTBYET, B CJEIVIONIEH CTPOKE BBIBEINTE TTOCAETOBATETLHOCTD
HOMEPOB TOPOJIOB B TOM TOPAIKE, B KOTOPOM OHW WIYT B MapIIpyTe.

Eciu cyrmiecTByeT HECKOIBKO perieHnii, BeiBeauTe Jr0boe. ObparuTe BHUMAaHNE, 9TO JAJIMHA MapIIpyTa
MOXKeT ObITH JIFOOBIM YeTHBIM MOJOKUATEILHBIM EIBIM UHCIOM.

Mpumep
TeCcT OTBET
2 4
44 1324
13 -1
32
2 4
4 1
55
13
32
2 4
45
51
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ANropuTtMmel 1 CTPYKTYpbl AaHHbIX
NabopaTopras pabota no obxogy B rnybuny, 2020 rog

3apaya S. Obxopn, B rnyouHy

Orpanndenne 110 BpeMeHHU: 2 CeKyH/IbI
Orpanudenne 10 IaMATH: 64 merabatita

Hemasuo ma kpyx)ke mo nporpamvupoBanuio Ilerst yzman 06 obxoge B ruybury. O6xos B Tyrybuny
HCIIOJIL3YEeTCS BO MHOIHX aaropurMax Ha rpadax. llera cpasy ke peasn3oBast 00X0x B TJIyOHHY Ha CBOUX
JEOOMMbBIX #3bIKaX HPOIPAMMUPOBAHUA — LIACKAJIE U CU.

Cn
int a|maxn + 1][maxn + 1];
int visited [maxn + 1];

void dfs(int v) {
printf ("%d\n", v);
visited [v] = 1
for (int i =1
it ((alv][i]

dfs(1i);
printf ("%d\n", v);

)
;1
!:

=n; i++) {
) && (visited[i] = 0)) {

h
}
¥

void graph dfs() {
for (int 1 = 1; i <
if (visited[1i]
dfs(i);

n; i++) {
0) {

}
}
}

[lerwna mporpaMma XpaHUT rpad ¢ UCIOJB30BAHNEM MATPHIIBI CMEKHOCTH B MACCHBE «a» (BEPIITHHBI

rpada nporymeposanbl ot 1 710 n). B maccuse «visited» momeuaercs, B Kaknx BepmmHAX 00X0/1 B TUTyOUHY
yKe TTOOBIBAI.

[ersa zamycTun mporeaypy «graph dfss maa mekoToporo meopmenTupoBaruoro rpada G ¢ n Beprm-
HAMF W COXPAHUI ee BBIBOJ. A BOT caM rpad morepsics. Temeps [lete naTepecto, Kakoe MaKCHMAILHOE
KoJsimaecTBO pebep moryo 6biTh B Tpade G. [lomorure emy BBISCHUTH 970!

dopmaT BXOAHbIX AaHHbIX

[Tepsast cTpoka BXoAHOrO (hbailia COLEPXKUT ABa LEeIbIX YUCIa: 1 U | — KOJIWYECTBO BEPIIUH B rpade
U KOJTMYECTBO YHCEs B BbIBeseHHON mocaemosarensrocTn (1 < n < 300, 1 <1 < 2n — 1). Creayromtue [
CTPOK 10 ogHOMY uucay — BbiBOx [leTtunoit mporpamumbl. lapanTupyerca, 9T0 CyIecTByeT XO0Td Obl OuH
rpad, 3ammycK nporpaMMel IleTn ma KOTOpoM OPHUBOIUT K IPHUBEIEHHOMY BO BXOIHOM daiiie BLIBOLY.

dopmMaT BbIXOAHbIX AAHHbIX

Ha nepBoit crpoke BbixosHOro daiiia BBIBEANTE OJHO YUCJIO0 M — MAKCUMAJIbHOE BO3MOXKHOE KOJIMYe-
cTBO pebep B Tpade. Crenyiomuye m CTPOK JOJTKHBI COMEPKATE TIO /IBA TETBIX INCTIA — HOMEpa, BEPITIWH,
coemHeHHBIX pebpamu. B rpade He 10/KHO OBITH TETEIb U KPATHBIX pebep.
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Npumepsbl
TecCcT OTBET

6 10 6

1 12
2 13
3 14
2 23
4 24
2 56
1

5

6

5
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