JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

3apaya A. Set

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

JlaHOo @ 3a1pocoB.
+z|l1<z< 109 HobaBUTE X BO MHOXECTBO

7z | 1<x<10°| mnposepuTs, uTo X € set

@dopmaT BXOAHbIX AAaHHbIX

B mepBoii crpoke HAXOIUTCS €IUHCTBEHHOE YUCJIO ¢ — KOJMIeCTBO 3ampocoB. (1 < g < 106).
B cremyromnux ¢ cTpokax HaXOJsATCA CAMU 3aIIPOCHI.

(DopmaT BbIXOOHbIX ONAdHHbIX

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

Mpumep
CTaHIAPTHHHE BBOZ CTaHOAPTHHE BHBOZ,

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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JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

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,

JlaHno gBOMYHOE JEPEBO MOUCKA pasMepa M, B KaxKJi0#l BepIiiuHe ecTb 3HadeHue oT 1 jio n. Ileryx no
nMeHn AcxaT KaxKIplil JIeHb HyMepyeT BepIIUHBI YucjaaMu OT 1 10 7, JaéT BaM HOMED KODHS T U IIPOCHUT
Bac HalTU HOMED BEPIINHBI CO 3HAYCHUEM X.

Bo1 MmoxkeTe coBepiiaTh 3alpochbl — 110 HOMEPY BEPIIUHBI y3HATHL 3HAUEHUE B HEll U HOMepa e€ neTeil.
IIycTs MakcuMasibHOE PACCTOSTHIE OT KOPHS JIO BEPIIUHBIL B ¢-if JieHb paBHo d. Torna B ¢-ii JeHb BBl MOXKETE
coBepIUTh He 60Jjiee, YeM d 3aIpoCcoB. 3a BCe JIHU BbI MOXKeTe coBepiuTh He Gostee, gem 70000 3a1mrpocos.

Takke BbI MOXKeTe MEHSATDH JeTeil y KaxKjoil Bepmuubl. 1lycTs B 4-if JieHb JJIMHA IIyTH OT KOPHS J0
BEPIIUHLI C HOMEPOM & paBHa S. Torja BaM B ¢-#I JIeHb pa3pelnieHo clejiaTh He DoJiee, UeM § 3aIIPOCOB
BHJIa «YCTAHOBUTH y BEpIINHBI HOBBIX JeTeil». 3a BCe JHU BBl MOXKETe COBepIIUTh He Gojee, dem 70000
3AIPOCOB TOI'O THUIIA.

lNpoTokon B3anmopgenicTeus

B nepsoit ctpoke BBOsa sanbl unciaa n u ¢ (1 < n < 2000, 1 < ¢ < 2000) — pasmep JjiepeBa U 9HCIIO
3aIIPOCOB, COOTBETCTBEHHO.

st kazkioro 3ampoca gaubl uncyia r u & (1 <7,z < n) — HOMEp KOPHsI JiepeBa U 3HAYEHUE, BEPIIUHY
C KOTOpPBIM Tpebyercsa HaiiTu. BbI He cMokeTe CUNTATh ITH UHUCIa IS CJIEAYIONIErOo 3aIpoca, MOKa He
JIaJIUTe OTBET HA TEKYIITHA.

YT0o6BI 06paTUTHCSI K BEPIIINHE ¢ HOMEPOM 4 BBIBEAUTE «val i» B OTHOENbHOI 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 pedbéuka, L = 0
mwim R = 0, coorBeTcTBEHHO.

YT06bI TOMEHATH JeTell BePIIUHBI ¢ HOMEPOM % Ha BepIIuHbI ¢ HOMepoM L u R BbiBeguTe «change
i L R» B oTgeabHOil cTpoke. UToObI y BEpIIMHBI C HOMEPOM ¢ He OBLIO JIEBOI'O MJIM IIPABOrO PebEHKA,
peiBeauTe 0 BMecto L mnn R, coorBeTcTBerHO. [locie BBITTOHEHNS 9TOTO 3a11poca rpad MOKET IIepecTaTh
OBITH JTBOMYIHBIM JIEPEBOM ITOHCKA.

EC.HI/I HCKOMO€ 3HaYCHNE HAXOAUTCs B BepHIInHe C HOMEPOM ’l, 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.
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JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

3apaya C. lNepeBopoT

Wmst Bxognoro dgaitira; reverse.in
WNmsa Beixoanoro daiiia: reverse.out
Orpanundenne 10 BpeMEHU: 2 ceKyHIBI
Orpanudenne 1o MAMSITH: 64 merabaiita

Han maccus. Hamgo HayunThbest 06pabaThiBaTh JIBa TUIIA 3AIIPOCOB.
e 1 L R - nepesepHyTh orTpe3ok |L, R|

e 2 L R - nHaiitn MmunuMyM Ha orpeske [L, R]

®dopmaTt BXOAHbIX AAHHbIX

IlepBas cTpoka daiina comepskut asa uncaa n, m. (1 < n,m < 10°) Bo Bropoii crpoke Haxomurcs
n qucen a; (1 < a; < 109)— ucxomHbiil MaccuB. OcrajibHBIE M CTPOK COIEPKAT 3aIIPOChl, B popMare
ommcantoM B yciaosuu. st aucesnr LR Beimosasiercst orpanndenue (1 < L < R < n).

@dopmaT BbIXOAHbIX AAHHbIX
Ha kaxxnprit 3anpoc tumna 2, Bo BXOAHOM daila BbIBeIUTEe OTBET HA HErO, B OT/EILHON CTPOKE.

MNpumepsbl

reverse.in reverse.out

10 7
3126 7 5 10 12

N NN W

NN R, R NP N O
W Hk 0k kDD W

2
9
6
8
8
9
7
6
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JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

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. Jdobasurh pebpo B rpad (link).

2. Ypanuth pebpo u3 rpada (cut).

3. Mo aBym BepimHaM @ u b, oUpee/UTh, JIezKaT JIM OHU B OJIHOI KOMIIOHEHTE CBA3HOCTHU (get).

Usnavasnbuo rpad nycroii (cogepxxur N Bepius, He cojepkut pebep). lapantupyercs, aro B jit060i
MOMEHT BpeMenu rpad sapjsercs jiecoM. [Ipu mobasienun pedbpa rapanTUPYETCs, 9TO ero ceiivac B rpade
wet. [Ipu ynanernun pebpa rapaHTHPYETCs, 9TO OHO y2Ke JI00ABJICHO.

dopmaT BXOAHbIX AAHHbIX

Yucoa Nu M (1 < N < 105 + 1,1< MK 105) — KOJIMYECTBO BEPIIUH B JiepeBe U, COOTBETCTBEHHO,
sampocoB. [Jamee M cTpok, B Kaxk10il cTpoke KomaHa (link mim cut, mwin get) n 2 uncsia ot 1 g0 N —
HOMEPa, BEPIIUH B 3aIIPOCE.

@dopmaT BbIXOAHbIX AAHHbIX

B BoixosHo# daitn jis Kaxkoro 3amnpoca get BoiBeguTe 0, ecim He Jieykar, Win 1, eciiu JiezKar.

NMpumepsl
CTaHIAPTHHE BBOJ, CTaHIAPTHHIA BHBOJ
37 0101
get 1 2
link 1 2
get 1 2
cut 1 2
get 1 2
link 1 2
get 1 2
5 10 110100
link 1 2
link 2 3
link 4 3
cut 3 4
get 1 2
get 1 3
get 1 4
get 2 3
get 2 4
get 3 4

CrpaHnua 4 us 12



JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

3apayva E. [epeso

Wmst Bxognoro dgaitira; treenum.in
WNmsa Beixoanoro daiiia: treenum.out
Orpanundenne 10 BpeMEHU: 3 CeKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Paccmorpum kopHeBoe jsiepeBo. M3Hava pbHO HEepeBO COCTOUT U3 OJHOTO JIUIIb KOpHs. Ha ChIHOBBsX
KaxKJIOW BEPIIUHBI OMPEJIEJIEH TIOPSI0K caeBa HalpaBo. JlomycTuMble onepalni ¢ JI€PEBOM TAKOBBI:

Jo6aBUTEH B AEPEBO JIUCT.

VaaauTh U3 gepeBa JIUCT.

Haiitr KoJIMIecTBO BEPIIUH HA IIYTH MEXKY ABYMsI JIUCTHSIMH.
HaiiTi KOJIM9eCcTBO BEPIIUH IO, yTEM» MEXKIY IBYMsI JIUCThSIMH.

MHOKECTBO BEPIIHUH, JIEXKAIMUX <O IIyTEM» MEXKJY JIUICTbAMHU % U U, OUPEIECJISIeTCS CJIE/LYIOIIM
obpazom. Paccmorpum myth 4 = wo — Wi — ... — W = ¥ MEXJy HUMH. BBIIEJUM B HEM Ty BEPIIUHY
We, B KOTOPO# oba pebpa mmyTu ujayT B e€ coinoBeil. IlycTh mjist ompejiesiéeHHOCTH JjieBOe U3 3TuxX pedep
npubIMKAET HAC K BEPIIUHE U, & [IPAaBOe — K BepiinHe v. Torma JeKammuMu <10/, IIyTEM» 00bIBIAIOTCS
CJIETYIONINE BEPITUHBIL:

e Bce cuiHOBBS We, JIE2KAIIUEC MEXKIY We—1 U We41, @ TaKZKE BCE BEPHINHBI UX IIO//IEPEBHEB;

e Jlnai=1,2,...,c— 1—Bce CbIHOBbsI W;, JIe>KaIll}e [IpaBee ChIHa W;_1, & TaK>Ke BCE BEPIINHBI UX
IIO/IIEPEBHEB;
o Jlnst=c+1,c+2, ..., k—1— Bce CbIHOBbS W;, JIeXKAIIUE JIEBEE ChIHA W; ], & TAKXKE BCE BEPIIUHDI

ux 1noJJepeBbeB.

Hamummre IporpaMmy, KOTOpasd II0 IIOCJIEeJOBATE/JIbHOCTH 3allpOCOB IIEpeCTpanBacT JIEPEBO COIJIACHO
3alpocaM Ha ,ZLO6&B.H€HI/IQ n yJaJieHUE€ BEPIIUH, a TaKzKe€ BbIYUCJ/IFAET OTBETHI Ha 3alIPOChl O KOJIMYIECTBE
BEPIIINH HA MYyTU U <O, ITYTEM>.
®dopmaT BXOAHbIX AAHHbIX

B mepBoii cTpoke BBOja COIEPIKUTCSL OJHO TI€JI0€ YUCJIO0 1 — KoJmdecTBo 3ampocos (0 < n < 300000).
Kazxmast u3 ciieayomnmx n CTPOK ONMUCHIBAET OJIUH 3a1Ipoc. Bo3MOXKHbBIE BUIBI 3aIlIPOCOB TAKOBBI:

o 1l r— ,ZLO6&BI/IT]> HOBBINA JIUCT KaK CaMOI'0 JIEBOT'O CHIHA BEPHINHBI T
e r I — ,H,O6aBI/ITI) HOBBII JUCT KaK CaMOI'O IIpaBOIr'o CblHa BEPIINHDBI XL

e a r y — n00AaBUTH HOBLIN JINCT KAK CHIHA BEPIIUHBI &, HAXOIAIMIETOCA HEIIOCPEICTBEHHO CIIPABA OT
BEPIIUHDI Y; BCE CHIHOBbS &, HAXOJUBIIIKIECS JIO STOTO CIPaBa OT Y, HOCJE TOOABICHUS OKA3BIBAIOTCS
IIpaBee HOBOI BEPIIUHBI; TapAHTUPYETC, YTO Y ABJISICTCA CBIHOM X.

edcx YAaJIUTh BEPIOIUHY T. FapaHTpreTCH, 9TO B 9TOT MOMECHT BEpIIMHaA T HE ydaJICHAa U ABJIACTCA
JINCTOM.

e p T Y HAWTHU KOJINYECTBO BEPIIMH HA IIyTU MEXKIY T U Y, BKJIIOYas CaMM 3TH BEPIIMHBI; FapaHTH-
pyeTcd, 9TO T U Y ABJIAIOTCH JINCThAMA

®eqTy HANTHU KOJITIECTBO BePIINH <«IIO HyTéM» MEXJy & 1 Y, BKJIIO9ad CaMU 3TU BEPINUHBI; rapaH-
TUPYETCA, 9TO N Y ABJIAIOTCA JINCTbAMU.

JlobaBiisieMble BEpPIIMHBI HyMEPYIOTCS C €IUHUIIBI B TOM IOPsJIKE, B KOTOPOM OHH JT00aBJIAIOTCS B
zamnpocax. Kopenb jiepeBa nuMeeT HoMep 0 U JIMCTOM HHM B KAKOW MOMEHT BPEMEHH HE CUUTAETCH.

®opmaT BbIXOAHbIX AAHHbIX

BrimosHaa 3ampockl 1o MOPAAKY, Ha KaXKJIbIM 3aIpoc BUAA p WA ( BBIBEIUTE OTBET Ha HEro Ha
OT/ICJILHOH CTPOKe.
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JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

MNMpumepbl

treenum.in treenum.out

-
o
o

PO TR PR R
~N W NP ONEFE OO

3ameyaHune

Ha pucynke moxkazaHo JepeBO /10 BLITOTHEHUS MOCTIETHETO 3aITPOCa — YAAJIEHNUST BEPITUHBI 7.
[IyTb mexxkny BepruuamMu 6 u 5 COAEPKUT IATh Bepmme: 6 —4 — 2 — 0 — 5.

«Ilom myTém» Mexky BepmmHaMu 3 1 6 HAXOAUTCA JIBE BEPIIUHLBI — b U 7.

D1y 3ajady Hajo pemarth oHyaitn. Oddiaita perenne mosyunt Ignored.

CrpaHnua 6 us 12



JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

3apgayda F. OunHamunyeckuin Jlec

Wmst Bxognoro dgaitira; linkcut.in
WNmsa Beixoanoro daiiia: linkcut.out
Orpanundenne 10 BpeMEHU: 1 cekynna
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

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

1. Jdobasuts pebpo B rpad (link).
2. Vinamures pebpo us rpada (cut).

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

Wsnavanbuo rpad nycroii (cogepxxur N Bepiuh, He cojepkut pebep). apantupyercs, aro B j11060it
MOMEHT BpeMenu rpad sapjsercs jiecoM. [Ipu mobasienun pedpa rapanTUpPyeTCs, 9TO ero ceiivac B rpade
wer. Ilpu ymasmennn pebpa rapaHTHpPyeTCs, 9TO OHO y2Ke J00aBJICHO.

®opmaTt BXOAHbIX AAHHbIX

Yucama N u M (1 < N <10°+1,1 < M < 10%) — Ko/m4ecTBo BEepHINH B JepeBe i, COOTBETCTBEHHO,
sanpocos. Janee M cTpok, B Kaxkj0il cTpoke KomMaH/a (link win cut, wim get) u 2 uncaa or 1 g0 N —
HOMEpa BEPIIUH B 3a1poce.

dopmaT BbIXOAHbIX AAHHbIX

B BbIXO/IHOI daiis I KaXkJI0ro 3a11poca get BBIBEIUTE OJIHO YNCJIO — PACCTOSHUE MEZK/ly BEPIIUHAMM,
nim —1, ecyi OHM 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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JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

3apaya G. Connect

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

Hamn crimcok u3 m pebep, nmporymepoBanubix or 1 o m. Ilocunraiite KommaecTBO OIOTPE3KOB [I, 7]
(1 €1 < r < m) rakux, 4ro rpad Ha N BepIIMHAX, COAEPXKAIIUIl 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) —
qnco BepmuH u pebep. Coepyromnime m CTPoK cojepkar onucanusi pedbep. Ha ¢ + 1-ii cTpoke jganbI j1Ba

IEJIBIX IHUCTIA U, V; — KOHIIBI 4-10 pebpa (1 < ug,v; < m).

dopmaT BbIXOAHbIX AAHHbIX

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

MNpumep

CTaHIAPTHHY BBOJ,

CTaHZAPTHHY BHBOZ

CrpaHnua 8 us 12




JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT

Bepenaeesbl MonsiHbl, 19 nons 2026

3apada H. Ica

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

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

CTaHZAPTHHA BBOJ,
CTaHIapTHHI BHBOZ,
O CeKyH]I

256 merabaiiT

linkuv | 1<u,v<n add the edge < u,v >
cut u v 1<u,v<n delete the edge < u,v >
lcavvr|l<uv,r<n| findlca(u,v) when root is r

lapanTupyercs, 9To moc/e KaxKJ0ro 3ampoca B rpade HeT IHUKJIOB.

dopmaT BXOAHbLIX AAHHbIX

B niepBoii cTpOKe HAXOMSTCS JIBa YUCJIA N U ¢ — KOJIMYECTBO BEPIINH B rpade U KOJINIECTBO 3aIPOCOB
coorsercTienno. (1 < m,q < 109).

B cregyromux ¢ crpokax HaXOJATCA CaMH 3aPOCHL.
MdopmaT BbIXOAHbLIX AAHHbIX

B orser na Ka)K,HbeI 3alIpoC THUIla lca BbIBeJUTE € JUHCTBCHHOC YUCJIO — lca BEpHINH U3 3allpoca.

MNpumepsbl

CTAHIAPTHHY BBOJ, CTaHZAPTHHN BHBOJ

10 b
link 5 6
lca 211
link 7 2
cut 7 2
cut 5 6

10 10
link 5 6
lca 211
link 7 2
cut 7 2
cut 5 6
link 6 2
link 8 7
lca 9 8 3
cut 6 2
lca 6 10 3

-1
-1
-1
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JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

3apaya |. Decremental Minimum Spanning Forest

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 10 cexyn
OrpaHnudenue 1o IaMsITH: 512 merabaii

Jlan B3BemeHHbI rpad Ha N BepIIuHaX. BaMm HY»KHO YMeTb yIaJIATh U3 Hero pedpa, a Tak»Ke CoodIIaTh
CyMMY BeCOB pebep B MUHHMAJILHOM OCHOBHOM Jiecy I'pada mociie KasKJIoro yIa/IeHusd.
dopmaTt BXxOAHbIX AAHHbIX

B mneproit cTpoke BBoja HaxoaaTes uncian um. (1 <n < 10%,1 <m < 2 x 109).

B cuenyrommux m cTpokax HaxXOmATCs UUCTIA Ui, V;, W;, 3ajaioiue pedpa ucxomHoro rpada
1 < w; <107

B mocienneit ctpoke BBOJIA HAXOJSTCS 1M YHCEJ — II€PECTAHOBKA P JUIMHBI M, 3aJIAI0Masi HOPSI0K
ynajenust pébep u3 rpacda. Ha i-m mrare 6yzer yaaneHo pedbpo p;.
(DopmaT BbIXOAOHbIX AAdHHbIX

BriBeure m ducesr — oTBeT Ha 3aJ1ady.

Mpumep

CTaHIAPTHHE BBOJ, CTaHIApPTHHY BHBOZ
10950

N OB W N D
i > S OV (O I
SO 0N -

3

3ameyaHune

B konrecre Ha Link Cut Tree ny:xHo permars offline. B konrecre #Ha Dynamic Connectivity Online —
online

Crpatuuya 10 n3 12



JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT
Bepenaeesbl MonsiHbl, 19 nons 2026

3apaya J. KpaTtuawuin nytb

Wmst Bxognoro dgaitira; shortest.in
WNmsa Beixoanoro daiiia: shortest.out
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 IOPOJAaMU % U ¥ CYIIECTBYET IBE
BO3MOZKHOCTMH:

1. Topona u u v HaxXOasATCsS B pa3HBIX MPOBUHINAX. Torma mocie mo0aBJIeHUs 9TOH JOPOTH 3TU JIBE
[IPOBUHITN OOBEIUHAIOTCSI, IPU ITOM CTOJIUIEH CTAHOBUTCS CTOJIUIA MEPBON MpOBUHIMK (TOM, B
KOTOPOIi J10 100aBIeHIs] HAXO/U/IACh BEPIIUHA U).

2. Topona u 1 v HaXOAATCA B OAHOM MPOBUHIIAN. 1OI/1a IPOUCXOANUT IepepacipeaeaeHne TPaHCIOPTHBIX
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 ¥. BymabTe BHEMATEIBLHBI, 3Ta J0POra
MorJIa OBITH pa3pylleHa paHee, WId BOOOINe HUKOI/Ia He CYIIeCTBOBATh!

e 2 u vV Ww—3ampoc o J100aBIeHIN HOBOI JOPOTH MEXKy FOPOJAME U M U, BpeMs IPOe3/1a 10 KOTOPOii
6yser pasro w (1 < w < 10%).

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

Bo Bcex 3ampocax HOMEpa roposioB KOPpeKTHLI, TO ecTb 1 < u,v < N, rige N obo3uatuaeT obiiee 9ucjio
TOPOJIOB B TOCYIAPCTBE.

®dopmaTt BXOAHbIX AAHHbIX

B nepsoii crpoke BxomHoro daiiia coaepkurcs ducjao N — KOJUYIeCTBO rOPOJIOB B rocyrapcrse. B
CTIEJIYIOIIEH CTPOKE COAEP:KUTCS Incio M — KOJIMYIeCcTBO 3ampocoB. Jlaiee B KaxK 101 CTPOKE COJIEPIKUTCST
onmcanne 3amnpoca. Onucanne COOTBETCTBYET YCJIOBHUIO.

1 <N <50000, 1 <M <100001.

Crpanuua 11 uns 12



JIKLL.2026.Asryct.Mapannens X.Jens 02. Splay, Link-cut, ETT

Bepenaeesbl MonsiHbl, 19 nons 2026

(DopmaT BbIXOOHbIX OAdHHbIX

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