Yandex Algo 2024-2025. A’. Link Cut un Splay

3apaya A. Set

Vwms BxomHOrO (haiina: CTaHIAPTHHN BBOJ
Nwmst BeixosHOTO haiira; CTaHIAPTHHE BHBOZ,
Orpanudenne 10 BPEMeHHU: 4 ceKyHBI
Orpanudenne 10 MAMSTH: 256 merabaii

JlaHOo ¢ 3a1rpocoB.
+xl1<z<10° n00aBUTL X BO MHOXKECTBO

2z | 1<z <10 [IPOBEPUTH, 4YTO X € set

@dopmaT BXOAHbIX AAaHHbIX

B mepBoii crpoke HAXOMUTCS €IUHCTBEHHOE YUCJIO ¢ — KOJMIeCTBO 3ampocoB. (1 < ¢ < 106).
B cremyronux ¢ cTpokax HaXOJsATCA CAMHU 3aIIPOCHI.

(DopmaT BbIXOOHbIX ONAdHHbIX

B orBer Ha Kazkiplil 3anpoc «?» BeiBeguTe «YES» miaum «NO».

Mpumep
CTaHIAPTHHHE BBOZ CTaHOAPTHHHE BHBOJ

10 NO
+ 9 NO
+ 6 NO
? 4 YES
71 NO
? 10 YES
+ 7
7?76
7?3
+ 2
7

3ameuvaHue

Hamumure splay tree.
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Yandex Algo 2024-2025. A’. Link Cut un Splay

3apava B. AcxaTt u gepeso

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

IMo UHMEPAKMUBHAA 360044,

Jlano mBoMvHOE IEPeBO IIOUCKA pasMepa M, B KaxKIoil BepliuHe ecTb 3Hadenue oT 1 g0 n. Ileryx o
nMeHn AcxaT KaxKIplii JIeHb HyMepyeT BepIIUHBI YucjaaMu OT 1 10 n, JaéT BaM HOMED KODHS 7" U IIPOCHUT
Bac HafTH HOMED BEpPLIMHLI CO 3HAYEHUEM X.

Bo1 MmoxkeTe coBepiiaTh 3alpochbl — 110 HOMEPY BEPIIUHBI y3HATHL 3HAUEHUE B HEll U HOMepa e€ neTeil.
IIycTh MakcHMAaJIbHOE PACCTOSTHIE OT KOPHS JI0 BEPIIMHLL B 4-ii JeHb paBHO d. Torna B i-ii JeHb BBl MOXKETE
COBepIUTH He 6oJjiee, YeM d 3aIpOCOB. 3a BCE JIHU BbI MOXKeTe coBepiuTh He Gostee, gem 70000 3a1mrpocos.

Takxke BB MOXKETe MEHSTDH HeTeil y KaxKkaoil BepimuHbl. IlycTh B i-if JeHb IJIMHA IIyTH OT KOPHS IO
BEpIIUHBI ¢ HOMEpPOM x paBHa S. Torja BaMm B i-ii JIeHb pa3perieHo cjejiaTh He OoJiee, 9eM § 3alPOCOB
BHJIa «YCTAHOBUTH y BEpIINHBI HOBBIX JeTeil». 3a BCe JHU BBl MOXKETe COBepIIUTh He Gosee, dem 70000
3aIIPOCOB TOI'O THUIIA.

lNpoTokon B3anmopgenicTeus

B nepsoit ctpoke BBOza sanbl uncaa n u ¢ (1 < n < 2000, 1 < ¢ < 2000) — pasmep jiepeBa U 9HCIIO
3AIPOCOB, COOTBETCTBEHHO.

st kazkioro 3ampoca gaubl uncyia r u x (1 <7,z < n) — HOMEpP KOPHsI JiepeBa U 3HAYEHUEe, BEPIIUHY
¢ KOTOpBhIM TpebyeTcs HaiiTu. Bbl HEe cMOXKeTe CYMTATh 3TH UHUCJA JIJIS CIEIYIOIIEro 3ampoca, MoKa He
JIaJIUTe OTBET HA TEKYIITHA.

YT0o6BI 06paTUTHCSI K BEPIIIUHE ¢ HOMEPOM ¢ BBIBEAUTE «val i» B OTHENbHOI cTpoke. B orBer matorcst
rpu uncsa val, L u R (1 < val < n, 0 < L,R < n) — 3HaYeHne B TOii BEPIINHE U HOMEPA JIEBOIO U
mpaBoro pebéHka, COOTBETCTBEHHO. B ciyvae, ecyin y BepIIMHBI HET JIEBOIO WU IpaBoro pebéuka, L = 0
mwim R = 0, cooTBeTCTBEHHO.

YT06bI TOMEHATH JeTell BepIIUHBI ¢ HOMEPOM ¢ Ha BepIIMHBI ¢ HOMepoM L u R BbIBeguTe «change
i L R» B oTgeabHOil cTpoke. UToObI y BEpIIMHBI C HOMEPOM ¢ He OBLIO JIEBOI'O MJIM IIPABOrO PebEHKA,
peiBeguTe 0 BMecto L mnu R, coorBeTcTBeHHO. [locie BBITTOTHEHNS 9TOTO 3a1poca rpad MOKET IIepecTaTh
OBITH JIBOUYHBIM JIEPEBOM IIOUCKA.

EC.HI/I HCKOMO€ 3HaYCHNE HAXOAUTCs B BepHIInHe C HOMEPOM Z 1 BbI COBEPIINJIA BCE HY2KHBIEC U3MEHCHU I,
BeIBenTEe «confirm i» B OTIHENBbHOM cTpoke. Ilocie 3TOro BepmmHbl mepeHyMepyoTCcs, a Ha BBOI OyIeT
JIaH HOBBIU 3aI1poc. Fcjin Ha MOMEHT BBITIOJTHEHUST ITOrO 3aI1poca Ipad He SBJISeTCS JBOUYIHBIM JePEBOM
[TOMCKA, BBI MOJyINTEe BEPAUKT « Wrong answers.

CrpaHuua 2 n3 11



Yandex Algo 2024-2025. A’. Link Cut un Splay

3apaya C. lNepeBopoT

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
2 CeKyH/IbI

64 merabaiita

Han maccus. Hamgo HayunThbest 06pabaThiBaTh JIBa TUIIA 3AIIPOCOB.

e 1 L R— mepeBepuyTh orpe3ok |L, R|

e 2 L R — Haiitu MmunumyM Ha orpeske |L, R|

Hanwumure crteii-nepeso.

®dopmaTt BXOAHbIX AAHHbIX

IlepBas cTpoka daiina comepskut asa uncaa n, m. (1 < n,m < 10°) Bo Bropoii cTpoke HaxomuTcs
n aucen a; (1 < a; < 109)— ucxomubiil MaccuB. OcrajibHBIE M CTPOK COJEP:KAT 3aIpPoChl B dpopmare,

ommcantoM B yciaosun. s aucen LR Beimosasiercst orpanndenue (1 < L < R < n).

dopmaT BbIXOAHbIX AAHHbIX

Ha xaxkpiit 3ammpoc Tuna 2, BO BXOIHON (ailyi BEIBEIUTE OTBET HA HEro, B OTJEIbHON CTPOKE.

MNpumep

CTaHIAPTHHY BBOJ,

CTaHIApTHHN BHBOJ,

10 7
3126 7 5 10 12

NN, PPN~ NGO
W 00~ = b P w

2
9
6
8
8
9
7
6

N NN W
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Yandex Algo 2024-2025. A’. Link Cut un Splay

3apgada D. OunHamnyeckuin Jlec

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Bawm myx)HO HayunThcs 00pabaThIBATL 3 THUIIA 3aIIPOCOB:

1. Jobasurs pebpo B rpad («link»).
2. Vinasure pebpo u3 rpada («cuty).

3. o aBym BeprmaaMm @ u b BepHyTh «YES», ectu oHu Jyiexkar B ofHOi KoMiorenTe u «NOy» nHade.

Usnauanbho rpad mycroii (comepxkur N Bepint, He copepKut pedep). [apanTupyercs, aro B 11060ii
MOMEHT BpeMeHHU I'pad sABjsieTcs jiecoM. Ilpu mobasiennn pedbpa rapaHTHPYETCs, 9TO ero ceiiac B rpade
wet. Ilpu ynamenun pebpa rapaHTUPyeTCsI, 9TO OHO y2Ke JT00aBJICHO.

®dopmaT BXOAHbIX AAHHbIX

Yucama N w M (1 < N <10°+1,1 < M < 10%) — Ko/m4ecTBO BEepIIMH B Jepese U, COOTBETCTBEHHO,
3aIIPOCOB.

Hanee M crpok, B Kax10ii crpoke komanaa («link» mimm «cuty, nim «get») u 2 ancna or 1 jo N —
HOMEPa, BEPIIUH B 3aIIPOCE.

@dopmaT BbIXOAHbIX AAHHbIX

B Boixommoit daitn a8 Kaxk1oro 3ampoca «gety BbIBEIUTE OTBET.

MNMpumepbl
CTaHIAPTHHE BBOJ, CTaHIAPTHHH BHBOJ,

37 NO
get 1 2 YES
link 1 2 NO
get 1 2 YES
cut 1 2
get 1 2
link 1 2
get 1 2
5 10 YES
link 1 2 YES
link 2 3 NO
link 4 3 YES
cut 3 4 NO
get 1 2 NO
get 1 3
get 1 4
get 2 3
get 2 4
get 3 4
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Yandex Algo 2024-2025. A’. Link Cut un Splay

3apgayva E. duHamunyeckunin Jlec

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:
Orpanndenue 1Mo BpeMeHH:
OrpaHnudenue 1o IaMsITH:

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
2 CeKyH/IbI

256 MmerabaiiT

Bawm myx)HO HayunThcs 00pabaThIBATL 3 THUIIA 3aIIPOCOB:

1. Jobasurs pebpo B rpad («link»).
2. Vinasure pebpo u3 rpada («cuty).

3. Ilo nBy™m Bepmunam @ u b BepHYTH JJIHIHY IIyTH MEXK/Y HEME (MId —1, €I OHE JIeXKAT B PA3HLIX
KOMIIOHEHTaxX CBs3HOCTH) («get» ).

Wsnavanbno rpad mycroii (comepxxur N Bepiunh, He cojepKut pebep). apantupyercs, aro B j11060it
MOMEHT BpeMenu rpad sapjsercs JjiecoM. [Ipu mobasienun pedpa rapanTUpPyeTCs, 9TO ero ceitvac B rpade

wet. [Ipu ynanenun pebpa rapaHTHPYETCs, 9TO OHO yiKe JI00ABJICHO.

®dopmaTt BXOAHbIX AAHHbIX

Yucaa N u M (1 < N <10°+1,1 < M < 10%) — Ko/m4ecTBo BEpHINH B JIepeBe i, COOTBETCTBEHHO,

3aIPOCOB.

Hasee M crpok, B Kax10il crpoke komanaa («links win «cut», win «get») u 2 ancaa or 1 go N —

HOMepa BEPIIUH B 3aIpOCe.

@®opmaT BbIXOAHbIX AAHHbIX

B BoIxOomHO# (baila A1 KaxKI0ro 3ampoca «gety BBIBEINTE OTHO UNCJIO — PACCTOSHHUE MEXKIy BEepII-

HaMu, 1IN —1, €CJIM OHHU JiezKaT B Pa3HbIX KOMIIOHEHTaX CBA3HOCTH.

MNpumepsbl
CTaHIAPTHHE BBOJ, CTaHIAPTHHA BHBOJ,

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 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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Yandex Algo 2024-2025. A’. Link Cut un Splay

3apgada F. MuHnmMmanbHbIi HOMEpP BepLUNHbI Ha NYTU

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 5 CEKyHTT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Ectb rpad na n Bepmunax. Mznagyansuo B HeM HeT pebep. BaMm HykHO 00paboTaTh ¢ 3alpoCcoB.

linkuv|1<u,v<n| addthe edge <u,v >
cutuv |1 <u,v<n|delete the edge < u,v >
get uv |1 <wu,v<n| find minp € path(u,v)

®dopmaTt BXOAHbIX AAHHbIX

B nmepBoit cTpoke HaxXOasATCS JIBa 9UCA N U ¢ — KOJUIECTBO BEPIINH B rpade U KOJUIECTBO 3aIIPOCOB

coorserctienno. (1 < n,q < 10%).

B CJIEAYIOMNX g CTPOKaX HaXOIATCA CaMU 3allPOCHI.

(DopmaT BbIXOAOHbIX AdHHbIX

B orBer Ha KaxK/iplil 3a1IpoCc THIIA get BBIBEJUTE €JUHCTBEHHOE YUCJIO0 — MHHHMMAJILHBII HOMED Bep-

[IMHBI HA IyTH U3 3anpoca (wim -1, ecju myTu Her).

lNpumepsbl

CTaHIApTHHI BBOJ,

CTaHIapTHHN BHBOJ,

10 5

link 5 6
get 2 1
get 97
link 2 4
link 6 2

10 10
link 5 6
get 2 1
get 97
link 2 4
link 6 2
link 8 7
get 9 8
link 9 6
get 6 10
get 3 9

5 10
link 1 2
link 2 3
link 4 3
cut
get
get
get
get
get
get

WO R - =W
N VI U RN
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Yandex Algo 2024-2025. A’. Link Cut un Splay

3apada G. lca

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 5 CEKyHTT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Ectb rpad na n Bepmunax. Mznagansuo B HeM HeT pebep. BaMm HykHO 00paboTaTh ¢ 3alpoCcoB.
linkuv | 1<u,v<n add the edge < u,v >
cut u v 1<u,v<n delete the edge < u,v >
lcauvr|l<uv,r<n| find lca(u,v) when root is r

®dopmaTt BXOAHbIX AAHHbIX

B nepBoii cTpoke HaXOASITCS J[Ba YUCJIA N U ¢ — KOJMYECTBO BepIIUH B rpade 1 KOJINIeCTBO 3alPOCOB
coorserctienno. (1 < n,q < 109).
B cregyromux ¢ crpokax HaXOJSTCs CaMH 3aIPOCHL.

(DopmaT BbIXOAOHbIX AdHHbIX

B orTBer Ha KaxkJ[plil 3a1poc TUIA get BBIBEUTE €JUHCTBEHHOE YUCJIO — lca BEPIIMH U3 3aIPOoCca.

MNpumepsbl

CTaHZApPTHHE BBOZ CTaHOApTHHHE BHBOZ
10 5 -1
link 5 6
lca 211
link 7 2
cut 7 2
cut 5 6

10 10 -1
link 5 6 -1
lca 211 -1
link 7 2
cut 7 2
cut 5 6
link 6 2
link 8 7
lca 9 83
cut 6 2
lca 6 10 3
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Yandex Algo 2024-2025. A’. Link Cut un Splay

3apaya H. Connect

Vwms BxomHOrO (haiina:
Wmst BBIXOIHOTO paiiia:
OFpaHI/IquI/Ie II0 BpEeMEHN:
OrpaHndenue 1Mo IaMsITH:

Ham crimcok u3 m pebep, nmporyMepoBanubix or 1 o m. Ilocunraiite KommaecTBO OIOTPE3KOB [I, 7]
(1 €1 < r < m) rakux, 4ro rpad Ha N BepIIMHAX, COAEPXKAIIUI TOJIBKO pebpa M3 9TOro IMoJ0Tpe3Ka,

ABJIACTCA CBA3HDBIM.

CTaHIapTHHIE BBOZ,
CTaHIAPTHHE BHBOZ,
6 ceKyH/I

256 MerabaiT

®dopmaTt BXOAHbIX AAHHbIX

[TepBasi cTpoka BXOJIHBIX JIAHHBIX COJEpKUT JBa uuciaa n um (2 < n < 50000, 1 < m < 200000) —
qncyo BepmmH u pebep. Coepyromniume m CTPOK cojepkar onucanusi pedbep. Ha ¢ + 1-ii cTpoke jganbI j1Ba

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

dopmaT BbIXOAHbIX AAHHbIX

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

MNpumep

CTaHIAPTHHY BBOJ,

CTAHIapTHHN BHBOZ,
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Yandex Algo 2024-2025. A’. Link Cut un Splay

3apgayva |. Kpatuyanwunii nyTb

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B mHexkoTopoM 1apcTBe, B HEKOTOPOM I'OCY/IAPCTBE €CTh HECKOJIBKO TOPOJIOB, COEIMHEHHBIX JIBYCTOPOH-
HuMu goporamu. Ilpm sToM crpana pa3dbuTa Ha TPOBUHIMEA, BHYTPHU KarK 10 TPOBUHITMH MOYKHO J00PATHCs
OT JIFOOOIO TOPOJIa 0 JIFOOOr0o JAPYroro, a MeXKIy HPOBUHIUAMU IIYTH HE CYIIeCTBYeT. BHyTpHU KaxKIoit
NPOBUHIIAN €CTh OJINH BBIJCJICHHBINA TOPO/I, KOTOPBIA HA3BIBACTCA CTOJUIEA 3TOU MPOBUHITUN.

Kovmnanusa «AloeVeray zammmaercs IacCarkKUPCKUMHU IIEPEBO3KAMHU B 3TOM rocyrapcrBe. Kommammst
[IEPEBO3UT JIFOJIEH OT OJIHOTO rOPoa J0 APYroro mo Kpardaiimemy myTu. OgHAKO, JOPOXKHAST CETh ITOCTO-
SHHO Pa3BUBAETCS, MIO3TOMY IIEPUOJNYECKH B I'OCYIapCTBE MOSBJISIOTCS HOBBIE 10poru. CTpOUTEIbCTBO
HOBOI JOPOT' — OYE€Hb BazKHOeE CO6I:ITI/I€7 HOSTOMy IIPU TIOABJICHUU HOBOI JOPOT' BCE€ CTPEMATCHA IIpoeXaThb
MMeHHO 110 Heil. Bojee To4uno, npu 106aBIeHIN HOBOM JOPOI'M MEXKIy IOPOJaMU % U U CYIIECTBYET IBE
BO3MOZKHOCTMH:

1. Topoma © n v HaxXOasATCsS B pa3HBIX MMPOBUHINAX. Torma mocjie mo0aBIeHUs 9TOH JOPOTH 3TU JIBE
[IPOBUHITN OOBEIUHAIOTCSI, IPU ITOM CTOJIUIEH CTAHOBUTCS CTOJIUIA MEPBON MpOBUHIMK (TOM, B
KOTOPOIi J10 100aB/IeHIs] HAXO/U/IACh BEPIIUHA U).

2. Topoma u 1 v HaxoIATCd B OQHON IpoBUHIUA. Torma IPOUCXOAUT IIEPEPACIIPEIEICHUE TPAHCIOPTHLIX
IIOTOKOB. YCJIBIIIAB 00 OTKPBITUU HOBOH JJOPOI'H, BCE MPOIOJIZKAIOT JJOOUPATHCS U3 CTOJIUIIBI B JIPYTHE
ropojia IPOBUHIMMY II0 KpaTJyaillieMy IIyTH, HO B CJIy4ae, eCJIM TaKUX IIyTell CYIIECTBYET HECKOJIBKO,
TO MPEIIOYTEHNE OTJACTCS TOMY U3 HUX, HA KOTOPOM HAXOJIUTCS HOBasl IMOcTpoeHHas mopora. [loce
9TOr0, €C/IU HaMIyTCs JOPOIH, [0 KOTOPHIM HUKTO €3[UTh He OyIeT, OHU HaBCEerda YIAJsIOTCsS U3
JIOPOXKHOI ceTr. Bynbre BHUMATEIbLHBL: MOXKET TaK CIYyYUTHCsI, 9TO 110 HOBOM JOPOre HUKTO €3/IUTh
He OyzeT, u Torga eé He HyXKHO J00aB/IATH BOOOIIIE.

Wnorma B rocymapcTBe HEKOTOPBIE JOPOTU MPUXOIAT B HEMOAHOCTE. [Ipu sTOM, ecin mocse yaaieHust
3TOI JIOPOTM HEKOTOPas YaCTh IIPOBUHIIUU CTAHOBUTCA HEJOCTUXKMMOI U3 CTOJIUIIBI, TO OHA CTAHOBUTCS
HE3aBUCUMOU IIPOBUHITHEN, U €€ CTOJUIEN Ha3HAYaeTCsT TOPO, HAXOAAIINAICS B 9TOM ITPOBUHITUNA U ABJIA-
TOIUic KOHIIOM yIaJ€HHON JIOPOTH.

OcHoBHasT ke 3ajava KOMIIAHWHM — COOOIIATH JIFOIsIM O KpaTJaillleM PACCTOSHUHM MEXKIY IBYMsI
KaKIMU-TO Topogamu. Baia 3ajada COCTOUT B TOM, 9TOOLI aBTOMAaTU3UpoBaTh pabory «AloeVeras. Ilpu
9TOM JIIO/IA, COODIIAIONINE O Pa3PYIIEHUN HOPOT, MHOTA 3aIla3/IbIBAIOT WU ONEPUPYIOT HEBEpPHOI nHMDOP-
Mallei, ¥ COODIMAIOT O pa3pyIleHnun JOPOrd, KOTOpas yzKe OblLia pa3pylleHa M BOOOINe HUKOIIa He
CyIIECTBOBAJIA.

st pernenust mocTaBJeHHON 3amaun KoMmIaHust «AloeVera» ucroJib3yer cienyronmuii maTepdeiic:

e 1 u v—3ampoc 00 yIaJIeHHH JOPOTH MEXKJy TOPOJaMH U W V. BymabTe BHEMATEIBLHBI, 3Ta J0POra
MorJIa OBITH pa3pylleHa paHee, WId BOOOINe HUKOI/Ia He CYIIeCTBOBATh!

e 2 u vV W—3ampoc o 100aBJIeHIN HOBOI JIOPOrd MeXK Iy FOPOJIaMU U 1 v, BPeMsl IIpoe3ia 110 KOTOPOil
6ymer pasro w (1 < w < 10%).

e 3 u V—3ampoc KpaTJallllero pacCTOdHUs OT TOpoJa U JI0 Topona v. B ciydae, ecam ropoga Haxo-
JISITCS B Pa3HBIX ITPOBUHINAX, JIJINHA TTOJIaraeTcs paBHOl —1.

Bo Bcex 3ampocax HOMEpa roposioB KOPpeKTHDBI, TO ecTb 1 < u,v < N, e N obo3natuaeT obiee 9ucjio
TOPOJIOB B TOCYIAPCTBE.

®dopmaTt BXOAHbIX AAHHbIX

B nepsoii crpoke BxomHOro daiiia coaepKurcs ducjao N — KOJUIeCTBO IOPOJIOB B rocyrapcrse. B
CJIeTyIONIeN CTPOKe COMEPIKUTCA Inciao M — KOIudecTBO 3a1rpocoB. ajee B KaxKaI0i CTPOKe COMEPIKUTCS
onmcanne 3amnpoca. Onucanne COOTBETCTBYET YCJIOBHUIO.

1 <N 50000, 1 <M <100001.
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Yandex Algo 2024-2025. A’. Link Cut un Splay

(DopmaT BbIXOOHbIX OAdHHbIX

st KaykIoro 3aImmpoca TUIa, 3 BhIBEIUTE €IUHCTBEHHOE YHCJIO: OTBET Ha 3aIpocC.

Npumepsbl

CTaHOAPTHHHE BBOZ

CTaHOApPTHHHE BHBOZ

L e

W oW wwNNw

10

10
-1

G| W W NN WEFLDNDNDOWOOM

-

W NDNEFEDNDNDDNDDNDDNDDN
W WwWwweE, N, WN
i o & 2 B GV S 6 B o OV

NN DNDNDDNDDN

[y
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Yandex Algo 2024-2025. A’. Link Cut un Splay

3apava J. DMSF

Vwms BxomHOrO (haiina:
Wmst BBIXOIHOTO paiiia:
OFpaHI/IquI/Ie II0 BpEeMEHN:
OrpaHndenue 1Mo IaMsITH:

Jlau B3BemeHHbIil rpad Ha n BepimmHax. BaMm Hy»KHO yMeTh yIaJIsiTh 13 HEro pebpa, a TakyKe CoODIATh

CTaHIapTHHIE BBOZ,
CTaHIAPTHHE BHBOZ,
15 cexynn

1024 merabaiita,

CyMMy BeCOB pebep B MUHHUMAaJbHOM OCTOBHOM JieCcy rpada rocie Kazk/JI0ro yaajJeHus.

@dopmaT BXOAHbIX AAaHHbIX

B mepsoit cTpoke BBoMa HaxogaTces umcaa n um. (1 <n < 10%,1 <m < 2 x 109).

B cnenyrormux m  cTpoKax HaXOMATCS UUCAA Uj, Vi, W;, 3ajJaroiime peédpa MCXOMHOro rpada

1 < w; <107

B HOCJIe,ILHefI CTPOKE BBOJa HaXOJATCA 1 dUCEJI — II€epeCTaHOBKa p JIMHBI 1M, 3aJalolllasd ITOPAJIOK

yrasenus pédbep u3 rpada. Ha i-m mare Oyaer ymameno pebpo p;.

@®opmaT BbIXOAHbIX AAHHbIX

BriBesiure m umcesr — oTBeT Ha 3a/1a4dy.

MNpumep

CTaHIapPTHHA BBOJ,

CTaH,ILapTHI:IfI BHIBOLL
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3ameyaHune

B konrecre ma Link Cut Tree ny:xuo perrars offline. B konrecre #a Dynamic Connectivity Online —

online
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