JTIKLL.2022.Aryct.9.[lenb 5.Link-cut-nogkaT
Poccus, Koctpomckas obnacts, Bepengeesnl [Monsiel, 6 aBrycra 2022

3apgada A. dunHamnyeckunin Jlec

Wmst Bxognoro daitira; linkcut.in
WNmsa Beixognoro daiiia: linkcut.out
Orpanundenne 10 BpEMEHHU: 1 cexynna
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Bawm myxkHO HayunThcs 00pabaThIBAThL 3 THUIIA 3aIIPOCOB:

1. Jdobasuts pebpo B rpad (link).
2. Vinanures pebpo u3 rpada (cut).

3. Ilo aBym™m BepimHaMm a u b BEpHYTH JUIMHY IIyTH MeKjy HUME (Miin —1, ecii OHM JiexkaT B Pa3HbIX
KOMITOHEHTaX CBsI3HOCTH) (get).

Wsnavanbuo rpad mycroii (cogepxkur N Bepiuh, He cojepkut pebep). apantupyercs, aro B j11060it
MOMEHT BpeMeHu rpad sapjsercs JjiecoM. [Ipu mobasienun pedpa rapanTUPYETCs, 9TO ero ceiivac B rpade
wer. Ilpu ymamennn pebpa rapaHTHpPyeTCsI, 9TO OHO y2Ke J00aBJICHO.

®dopmaT BXOAHbIX AAHHbIX

Yucaa N u M (1 < N <10°+1,1 < M < 10%) — Ko/m4ecTBo BEepHINH B JepeBe i, COOTBETCTBEHHO,
sanpocos. Janee M cTpok, B Kaxkj0il cTpoke KomaH/a (1link win cut, wiu get) u 2 uncaa or 1 g0 N —
HOMEPA BEPIIUH B 3aIPOCe.

@dopmaT BbIXOAHbIX AAHHbIX

B BbIXO/IHOI daiis I KaxkJI0ro 3a11poca get BBIBEIUTE OJIHO YNCJIO — PACCTOSHUE MEZK/ly BEPIIUHAMM,
nim —1, ecyi OHU JIeKaT B Pa3HBIX KOMIIOHEHTAX CBI3HOCTH.

lNpumepsbl
linkcut.in linkcut.out

37 -1
get 1 2 1
link 1 2 -1
get 1 2 1
cut 1 2
get 1 2
link 1 2
get 1 2
5 10 1
link 1 2
link 2 3 -1
link 4 3 1
cut 3 4 -1
get 1 2 -1
get 1 3
get 1 4
get 2 3
get 2 4
get 3 4
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3apaya B. Connect

Vwms BxomgHoro aitna:
Wmst BBIXOIHOTO paiiia:
OFpaHI/IquI/Ie II0 BpEeMEHN:
OrpaHndeHue 1Mo IaMsITH:

Ham crimcok u3 m pebep, nmporymepoBanubix or 1 o m. Ilocunraiite KommaecTBO OIOTPE3KOB [1, 7]
(1 <1 < r < m) rakux, 4ro rpad Ha N BepIIMHAX, COAEPXKAIIUI TOJIBKO pebpa M3 9TOro IMOJ0Tpe3Ka,

ABJIACTCA CBA3HDBIM.

CTaHIapTHHI BBOZ,
CTaHIAPTHHE BHBOZ,
6 ceKyH]T

256 MerabaiT

®dopmaTt BXOAHbIX AAHHbIX

[TepBasi cTpoka BXOJIHBIX JIAHHBIX COJEPKUT JBa uncaa n um (2 < n < 50000, 1 < m < 200000) —
qncyio BepmuH u pebep. Coepyromniue m CTPOK cojepkar onucanusi pedbep. Ha ¢ + 1-ii cTpoke jganbI j1Ba

IEJIBIX IHUCTIa Ui, V; — KOHIIBI i-10 pebpa (1 < ui,v; < n).

dopmaT BbIXOAHbIX AAHHbIX

BbIBe,ILI/ITe OTBET Ha 3a/1a4vy.

MNpumep

CTaHIAPTHHY BBOJ,

CTaHZAPTHHN BHBOJ
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3apgada C. KpaTtuanwumini nyTb

Wmst Bxognoro daitira; shortest.in
WNmsa Beixognoro daiiia: shortest.out
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

B mHexkoTopoM 1apcTBe, B HEKOTOPOM I'OCY/IAPCTBE €CTh HECKOJIBKO TOPOJIOB, COEIMHEHHBIX JIBYCTOPOH-
HuMu goporamu. IIpm sToM crpana pazdbuTa Ha TPOBUHIMH, BHYTPHU KaKI0H IPOBUHITMH MOYKHO J00PATHCs
OT JIFOOOIO TOPOJIa 0 JIFOOOro APYroro, a MeXKIy HPOBUHIMSAMU IIYTH HE CYIIeCTBYeT. BHyTpHU KaxKIoit
NPOBUHIIAN €CTh OJINH BBIJECJICHHBIA TOPOJI, KOTOPBIA HA3BIBACTCA CTOJUIEH 3TON NPOBUHITAN.

Kovmnanus «AloeVeray zammmaercs IacCaykKUPCKUMU IIEPEBO3KAMHU B 3TOM rocylapcTBe. Kommamust
[IEPEBO3UT JIFOJIEH OT OJIHOTO rOPoa 0 JAPYroro mo Kpardaiimemy myTtu. OIHAKO, JTOPOXKHAST CETh ITOCTO-
SHHO Pa3BUBAETCS, MIO3TOMY IEPUOJNIECKH B T'OCYIapCTBE MOSBJISIOTCS HOBBIE 10poru. CTpOUTebCTBO
HOBOIl IOPOTH — OYEeHb BAXKHOE COOBITHE, TOITOMY IIPH IOsIBJICHUU HOBOM JIOPOTH BCE CTPEMSTCS MPOEXaTh
MMeHHO 110 Heil. Bojee To4uno, npu 106aBIeHIN HOBOM JOPOIM MEXKJIy IOPOJAMU % U U CYIIECTBYET IBE
BO3MOZKHOCTMH:

1. Topoma © n v HaxXOAsATCsS B pa3HBIX MPOBUHINAX. Torma mocjie mo0aBIeHUs 9TOH JOPOTH 3THU JIBE
IPOBUHIN OOBEINHAIOTCS, IPU ITOM CTOJIUIEH CTAHOBUTCS CTOJIUIA MEPBON MpoBUHINE (TOM, B
KOTOPOIi JI0 100aB/IeHIs] HAXOU/IACh BEPIIUHA U).

2. Topoma u 1 v HaXOAATCA B OMHOM MPOBUHIIAN. TOI/1a IPOUCXOANUT IepepacipeaeeHue TPaHCIIOPTHBIX
IIOTOKOB. YCJIBIIIAB 00 OTKPBITUU HOBO JOPOI'HU, BCE MPOIOJI2KAIOT JOOUPATHCS U3 CTOJIUIIBL B IPYTHE
ropojia IPOBUHIMM II0 KpaTJyaileMy IIyTH, HO B CJIy4ae, eCJIM TaKUX IIyTell CYIIECTBYET HECKOJIBKO,
TO IpeJAIOoIYTeHNEe OTAaeTCA TOMY N3 HUX, Ha KOTOPOM HaXO/JUTCA HOBagd ITIOCTPOEHHaA 10pOora. HOC.He
9TOr0, €C/IU HaMIyTCs JOPOIH, [0 KOTOPHIM HUKTO €3UTh He OyIeT, OHU HaBCEeraa VAAJsSIOTCS U3
JIOPOXKHOI ceTr. Bynbre BHUMATEIbLHBL: MOXKET TaK CJIYyYUTHCsI, 9TO 110 HOBOM JOPOre HUKTO €3/IUTh
He OyzeT, u Torga eé He HyXKHO J00aB/IATH BOOOIIIE.

Wnorma B rocymapcTBe HEKOTOPBIE JOPOTU MIPUXOIAT B HEMOAHOCTE. [Ipu sTOM, ecin mocse yaaaeHust
3TOI JIOPOTM HEKOTOPas YaCThb IIPOBUHIIUU CTAHOBUTCH HEJIOCTUXKMMOMN M3 CTOJIUIBI, TO OH& CTAHOBUTCH
HE3aBUCUMOU ITPOBUHITHEN, U €€ CTOJUIEN Ha3HAYaeTCsT TOPO, HAXOAAIINAIICS B 9TOM ITPOBUHITUNA U ABJIA-
TOIUiCcS KOHIIOM yIaJI€HHON JIOPOTH.

OcHoBHast ke 3ajava KOMIIAHWHM — COOOINATh JIFOIsIM O KpaTJaillleM PACCTOSTHUM MEXKIY IBYMsI
KaKHMU-TO Topomamu. Baila 3aja4da COCTOUT B TOM, 4TOOLI aBTOMATU3UpoBaTh pabory «AloeVeray. Ilpn
9TOM JIIO/IA, COODIIAIONINE O Pa3PYIIEHUN JOPOr, MHOTA 3aIIa3/IbIBAIOT WU OIEPUPYIOT HEBEPHOI nHMOP-
Malei, ¥ COODIMAIOT O pa3pyIleHnn JOPOrd, KOTOopas yzKe OblLila pa3pylleHa W BOOOINe HUKOIIA He
CyIIECTBOBAJIA.

Jast permenust mocraBJIeHHON 3amaun KomIaHuss «AloeVera» ucroJb3yer cienyronmii mHTepderic:

e 1 u v—3ampoc 00 yAaJIeHHU JOPOTH MEXKJY TOPOJaMH U W V. ByabTe BHEMATEIBLHBI, 3Ta J0POra
MoIJIa OBITH pa3pyllieHa paHee, WId BOOOIe HUKOI/Ia He CYIIeCTBOBATS!

e 2 u vV W—3amnpoc o 100aBJIeHIN HOBOII JIOPOrd MeXK Iy FOPOJIaMU ¢ 1 v, BPeMsl IIPoe3ia 110 KOTOPOil
6ymer pasro w (1 < w < 10%).

e 3 u V—3ampoc KpaTdJallllero pacCTOdHUs OT TOpoJa U JI0 Topoda v. B ciydae, ecam ropoga Haxo-
JISITCS B Pa3HBIX ITPOBUHINAX, JIJIMHA TTOJIaraeTcs paBHO —1.

Bo Bcex 3ampocax HOMEpa roposioB KOPpeKTHBI, TO ecTb 1 < u,v < N, rge N obo3uatdaeT obiee 9mucjio
TOPOJIOB B TOCYIAPCTBE.

®dopmaT BXOAHbIX AAHHbIX

B nepsoii crpoke BxomHoro daiiia coaepkurcs ducjao N — KOJUYIeCTBO IOPOJIOB B rocyrapcrse. B
CJIeTyIONIell CTPOKe COMEPIKUTCA Inciao M — KOIUdecTBO 3a1pocoB. ajee B KaxKA0# CTPOKe COMEPIKUTCS
onmcanne 3amnpoca. Onucanne COOTBETCTBYET YCIOBHUIO.

1 <N <50000,1< M < 100001.
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(DopmaT BbIXOOHbIX OAdHHbIX

ZLHH KazK/I0T'0 3alIpoCa THUIla 3 BbIBEIUTE €IUHCTBCHHOE YHNCJ/IO: OTBET Ha 3aIIpocC.
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