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3apauya A. LCA -2

Nmsa Bxoguoro daitia: lca2.in
Nwms Beixognoro daiiia: lca2.out
Orpannvenne Mo BpeMeHNU: D CEKYHIIbI
Orpanudenue 1Mo maMsITH: 256 merabaitt

Bagano nogsenennoe nepeso, cogepxkaiee n (1 < n < 100 000) Beprumn, nporymeposanubix 0T 0 10
n—1. Tpebyercs oreruts Ha m (1 < m < 10000 000) 3anpocoB 0 HaMMeEHbIIEM 00ITEM TIPEJIKe I Tapbl
BEPIINH.

3ampocbl TeHEPUPYIOTCH CAeAyomuM o0pa3oM. 3aJaHbl 4uCIa G1,d2 W YUCiAa T, y u 2. ducia
as, . .., agm PEHEPUPYIOTCs Caeayomum 00pa3om: a; = (-a;—o+Yy-aj—1 +z) mod n. [lepsbiii 3anpoc umeer
Buj (a1, az2). Ecm oreer na ¢ — 1-it 3anpoc pasen v, 10 i-it 3anpoc nmeer Bug ((az;—1 + v) mod n, a;).

@dopmaT BXOAHbIX AaHHbIX

[IepBag cTpoka comepkuTt aBa uncaa: n u m. Kopeasb mepea nMmeer noMep (. Bropas cTpoka comepKuT
n — 1 mesibIx 9uces, ¢-€ U3 TUX YUCEeJ PABHO HOMEDPY POJAUTE st BEPIIUHLI i. TPeThs CTPOKA COMEPAKUT
JIBa TeJbIX dmcaa B guana3oHe oT 0 1o n — 1: a1 u az. YeTBepTad cTpOKa COAEPKUT TPH [EJBIX TUCIA: T,
Y U Z, 9TU 9HCJIa HEOTPHUIATEIbHBI 1 He mpeBocxopsat 107,

dopmMaT BbIXOAHbIX AAHHbIX

Brisenure B BhIxXOMHON (haiiyi CyMMy HOMEPOB BEPIIHH — OTBETOB Ha, BCE 3aIMPOCHI.

MNMpumepsbl

lca2.in lca2.out
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3apaua B. LCA-3

Nmsa Bxoguoro daitia: lca3.in
Nwms Beixognoro daiiia: lca3.out
Orpannvenne Mo BpeMeHNU: 2 cexyHIIbI
Orpanudenue 1Mo maMsITH: 256 merabaitt

Hodsewennoe depeso —3TO OPpUEHTUPOBAHHBIN Tpad 6e3 MUKIOB, B KOTOPOM B KaXKJIYIO Bep-
TMUHY, KPOMe OJHOI, Ha3hIBAEMON KopHeM OPUEHTHPOBAHHOTO JIEPEBA, BXOIUT OIHO pedpo. B
KOpPEHb OPUEHTUPOBAHHOTO JIEPEBA, HE BXOJUT HU OHOTO pebpa. Omuyom BEPIINHBI HA3BIBAETCS
BepInHa, pedpPo U3 KOTOPOW BXOAUT B JTaHHYIO.

(no marepuasam Wikipedia)

Jlan Habop 10/IBENIEHHBIX JIepeBbeB. 1'pebyercs BBITOIHATE CJI€IYIONTUE OePaInuu:

1. 0 u v [na nByx 3aJaHHBIX BEPIIWH % W U BBISICHUTH, JIE?KAT JIU OHU B OJHOM jJepese. Ecau 310 Tax,
BBIBECTHU BEPIIUHY, SIBJIAIONIYIOCT UX HANMEHBITUM OOIIMM TIpeIKoM, nHade BbiBecTu 0.

2. 1 u v [ng KopHZ % OJHOTO U3 JEPeBLEB W IPOM3BOJLHON BEPIIMHBI U IPYrOro JepeBa J00aBUThL
pebpo (v, u). B pesyabrare 3mn 1Ba J€pPEBA COEAMHATCS B OHO.

Bawm Heobxo 1Mo BbIOJIHATE BCe oneparuu online, T.e. BbI CMO2KeTe y3HATH CJIEAYIONIUiT 3AIPOC TOJIBKO
BBITIOJTHUB TP THITY IIIHIA.

dopmaT BXOAHbIX AAaHHbIX

Ha meproii cTpoke BxOAHOTO aitia HAXOAUTCS YUCIO N — CyMMapHOe KOJUYECTBO BEPINWH B pPac-
cMmarpuBaeMbix gepeBbax, 1 < n < 50000. Ha cremyrorieit cTpoke PACIOIOXKEHO N YHUCET — IIPEIOK
KaKJI0#l BEPIUHBI B HaYaIbHON KoHbuUryparuu, uwin 0, ecii COOTBETCTYIOINIAsT BEPITUHA SIBISIETCS KOP-
HEM. 3aTeM CJIeJyeT YuCa0 k — KOJIUYIECTBO 3ampocoB K Barreii mporpamme, 1 < k < 100000. Kaxast u3
CJIEJIYIONINX CTPOK COJMEPYKUT MO TPHU Hesbix uncia: Buj 3ampoca (0 — s noncka LCA wmm 1 — nyis jo-
GaByienns pebpa) u JaBa 9uciaa T, Y. Bepmunbl, y9acTByIOIIUe B 3a1IPOCE MOKHO BBIYHUCIUTD 110 (hOpMyIe:
u=(x—1+ans)modn+1,v=(y—1+ans) mod n+ 1, rae ans - orser Ha nocaeauuit 3anpoc Tuna 0
(ans = 0 ays mepBOroO 3ampoca,).

@ opmaT BbIXOAHbIX OAHHbIX

g kaxqoro 3anpoca tuma 0, BeIBeIuTe B BBIXOAHON (hailjl 0/THO YUC/IO0 HA OTJEIbHOI CTPOKE — OTBET
3a TOT 3aIPOC.

MNpumepsbl
lca3.in lca3.out
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3apgaya C. Dynamic LCA

Nms BxonuOTO daitia: dynamic.in
Wwmsa BeixogHoro (aiina: dynamic.out
Orpanudenue 1o BpeMeHu: D CeKYyH]I
Orpanuvenue o TaMATH: 256 merabaiT

[MocranoBka 3a/ia4u 0 HauMeHbWeM 0buem npedre TaKOBaA: I1aHO JepeBo 1’ ¢ BbIJEJIEHHBIM KOPHEM U
JIBe BEpIINHBI U 1 v, lca(u, v) — BepmmHa ¢ MAKCUMAaJIbHON TIyOHHOI, KOTOpas ABIAETCS MPEJKOM | U, U
v. Hampuwmep, va kaptunke Buu3sy lca(8,7) — Beprmmma 3.

C nomompio oneparun chroot(u) MBI MOKEM MEHATH KOPEHB J€PeBa, JOCTATOYHO OTMETUTH U, KAK HOBBII
KOpeHb, W HAPaBUTh pebpa BIOJb MYyTH OT KOpHs. HanmMenbinue obOIiue NpeIKu BEPITHH TTOMEHSIOTCS
coorsercrBytonie. Hanpumep, ecim mbr caenaem chroot(6) ma kaprunke cepxy, lca(8,7) craner Beprmmna
6. [TonyuuBieecs mgepeBo m300parKeHO BHU3Y.

Bawm mano gepeso T'. I3Haga/bHO KOpEHb 3TOr0 AepeBa — pepinuna 1. Hanummre mporpaMmy, KOTopast
HoJIepKUBaeT 31U JiBe onepanun: lca(u, v) u chroot(u).

dopmaT BXOAHbIX AaHHbIX

Bxogmoii daiin cocronT 3 HECKOIBLKUX TECTOR.

IlepBasg CTpOKa KayKIOTO TECTa COMEPXKAT HATYPAILHOE YUCJIO N — KOJMYECTBO BEPIINH B JIE€PEBE
(1 < n < 100000). Caemyromme 7 — 1 CTPOK COEpKAT MO 2 HATYPAJIbHBIX YUC/IA W OMHCHIBAIOT Pedpa
mepesa. Jajiee HIeT CTPOKa ¢ €UHCTBEHHBIM HATYPAJbHBIM 9HCJIOM 11 — dmcao onepanuii. Cremyromme
m cTpok cogepkar onepanuu. Crpoka ? u v oznauaer onepanuio lca(u,v), a crpoka ! u — chroot(u).
Ilocnennsas crpoka comepxkuT uuco 0.

Cymma n jyist Becex TectoB He ipeBocxoaut 100 000. Cymma m jist Bcex Tectos we mpesocxoaut 200 000.

dopmMaT BbIXOAHbIX AAHHbIX

st kaxxaoit oneparum ? u v BeIBeAMTE 3Hauenue lca(u,v). Yucra paspensiite mepesojamMmu CTPOK.
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MNpumepsbl
dynamic.in dynamic.out
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3apava D. Yyutbcal

Nwmsa Bxoguoro daitra: moscow.in
Nms Beixoguoro daiiia; moscow.out
Orpanuyenue 10 BpeMeHU: 3 CeKyH/IbI
Orpanudenue 1o TaMATH: 64 merabatita

Kazxaplit 1o/ OrHOMHOE KOJIMYECTBO BBIIYCKHUKOB, caapmme EI'D, BRIOHparoT, Kyma »Ke OHU IOWIyT
yunthcsd. He yauBuTe/IbHO, 9T0 MHOTHE U3 HUX [PEAIOYUTAIOT epedparbesd mobmxke K crosuie. Tpanc-
OPTHAas HHPPACTPYKTYpPa CTPAHBI IIEPEKUBACT HE JIyUIlne BPEMEHA, U B IIPUEMIEMOM KadecTBe IO
PEXKUBAETCSI MUHUMAIBHO BO3MOXKHOE UHMCJI0 TOPOI0B, HEOOXOINMOE JJIsi TOTO, I9TOOBI 0T JII060r0 TopoIa
MO2KHO OBLI0 J100paThCs 10 JitoOOro JIPyroro.

Kazx1plif BRIIYCKHUK OIEHUBAET CBOM PE3Y/IbTATHI CAAYUN SK3AMEHOB, M PEIIaeT, HACKOILKO JTaJeKO OT
CBOTO POJHOTO TOPOJa B CTOPOHY CTOJIUIII OH CMOYKET yeXaTh.

BoInyCKHIKOB HACTOJIBLKO MHOI'O, UTO BaM He TpeOyeTcsd BBIBOAWTDH I KayKIO0I0 M3 HUX, J0 KAKOTO
TOpOJa OH CMOXKET J0€XaTh. ﬂOCTaTO“IHO BbIBECTU CyMMy OTBETOB JIJId KazKJI0T'0 BbIHyCKHI/IKa.

3ampochl TeHEPUPYIOTCS CAeAYIOmuM obpa3oM. 3ajaHbl duCIa a1,de W YUCAa T, y U 2. ducia
as, . . ., a2,y TEHEPUPYIOTCH CJIEAYIOMMUM 00pa3oM: a; = (CC‘ai_Q—’—y'ai_]_ —l—z) mod n. [Tepsblii 3anpoc nmeer
sus (ai,az). Eciu orser Ha i — 1-if 3anpoc paseH v, 10 i-ii 3anpoc umeer Bug ((ag;—1 + v) mod n,az;). B
1-M 3aIIpOCe MEPBOE YUCI0 COOTBETCTBYET MOPOJLY, B KOTOPOM OKOHYHJI IITKOJIY ¢-i BBIIIYCKHUK, & BTOPOE —
HACKOJIBKO JTajIeKO OT POHOTO OPOja OH MOYKET yexaTh. Bce BBIMIYCKHUKH CTAapaloTca mepedparbed Kak
MOXKHO OJIM2Ke K CTOJIAILE.

dopmaT BXOAHbIX AaHHbIX

[Tepsas crpoka comepxkut asa uncaa: n (1 < n < 100000) u m (1 < m < 10000 000). Crommna nmeer
momep 0. Bropaa cTpoka comepkut n — 1 mebIx ducert, ¢-e u3 3TUX 9nces PaBHO HOMEPY CJeIYIOIETO 32
TOPOJIOM ¢ HA IIyTHU K CTOJHUIE. ['PerThbsi CTPOKA COJAEPIKUT B IEIbIX Yncia B guamnazone or 0 mo n — 1:
a1 u az. YerBeprasg CTpOKa COJEPKUT TPU IEJbIX YUCTA: &, Y U Z, ITH UHUCJIa HEOTPUIATE]bHBI U He
npesocxosst 107,

dopmaT BbIXO4HbIX OAHHbIX

BriBenure B BhIXOMHOMN (haityi CyMMy HOMEPOB TOPOJOB — OTBETOB HA, BCE 3aMPOCHI.

MNMpumepsbl

MmosSCcow.in moscow.out
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