JIKLL.2024 . Asryct.Mapannens 6.deqs 4. LCA + LA
Bepengeesbl nonsiHel, 3 Asrycta 2024

Sapgada A. Camoe gelnésoe pebpo

Nwms Bxonnoro daiira: minonpath.in
Nms BeIxogHOTO haiira: minonpath.out
Orpanuntenue 110 BpeMeHH: 2 ceKyHJIbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

JaHo mojBerieHHOe JiepeBo ¢ KOpHEM B 11epBoii Bepiuuse. Bee pebpa umeror Beca (croumoctn). Bam
HY>KHO OTBETUTH Ha M 3aIPOCOB BUJA «HAUTH peOpOo MUHUMAJIHLHOTO Beca Ha IIyTH MEXKIY JBYMs 3aJaH-
HBIMU BE€PIITUHAMM».

CDopmaT BXOAHbIX OAdHHbIX

B nepsoii crpoke daiiia 3ammucano oHO Ynucg0 n — KoundecTBo BepiuH B jiepese (1 < n < 50000).

B i-it u3 cepyommx n—1 ¢TPOK 3aIUCAHO JBA IENbIX YIUCHA Pit1 U Wit1 (Pir1 < i+1, |wip1] < 106) —
IIPEJIOK BEpINUHEI ¢ + 1 1 Bec pebpa u3 BepHIuHbI ¢ + 1 B €€ mpeka.

Crnemyromas crpoka cogepxut uncio m (0 < m < 5 - 10*) — xomrdecrso 3ampocos. Ciesyromue m
CTPOK COJIEPZKAT 110 OJTHOMY 3aI1pOCy BuJa (T, y;) — HATH MUHUMAJIBHBIH BeC pebpa Ha Iy TH U3 BEPIIUHbBI
x; B Bepumny ¥; (1 <y <n, 1 <y <n, o5 # i)

dopmaT BbIXOAHbIX AAHHbIX

HporpaMMa JOJIZKHa BBIBECTH 177 YHCEJI — OTBETHLI Ha 3aIIPOCHI.

MNpumepsbl
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3apaya B. LCA - 2

Vwms BxomHOrO (haiina: lca2.in
Nwmst BeixosHOTO haiira; lca2.out
Orpanudenne 10 BPEMeHHU: 3 CeKyH/IbI
Orpanudenne 10 MAMSTH: 256 merabaii

3aJ1aH0 MOJBENIEHHOE AEePEBO, ColepIKallee N BEpIIUH, TPOHyMepoBaHHbIX oT 0 10 n — 1. TpebGyercs
OTBETUTDH Ha, 1M 3AIIPOCOB O HAUMEHbIIIEM OOINEM IIPEJIKe JJIsi TIaphl BEPIITUH.

Banpochkl TeHepUPYIOTCsS CJIEYIOMMM 00pa3oM. 3aJlaHbl YUCIa a1, ¥ YUCTIA T, Y U 2.

Hucna as, . . . , Qo TEHEPUPYIOTCS CJIELYOMUM 06pa3oM: a; = (Z - @j—2 + Y - a;—1 + z) mod n. Ilepssiii
3anpoc umeet Buj (a1, as). Eciu orser Ha 41— 1-ii 3anpoc pasen v, 1o i-if 3anpoc umeer Buj ((az;—1+v) mod
n, a2;).

CDopmaT BXOAHbIX OAdHHbIX

[TepBas crpoka cojepxkut jsa dnciaa: n (1 <n < 100000) u m (1 < m < 10000000). Kopens snepesa
umeer Homep 0. Bropas cTpoka comep:KuT n — 1 1eJIbIX Yucel, 4-€ U3 9TUX YUCEJ 3TO MPEJIOK BEPITUHBI §
Tperbst cTpoka coJiepKuT 1eJible dncia a; u az (0 < a; <n—1).
YerépTas CTPOKa COACPIKUT TP HeIbX uncia: z, y 1 z (0 < z,y,z < 10)
dopmaT BbIXOAHbIX AaHHbIX

BriBenuTe B BhIXOMHON (haiiyi CyMMY HOMEPOB BEPIIHH — OTBETOB Ha BCE 3aIPOCHI.

MNpumepsbl
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3apada C. Yyurtbcs!

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

Kaxkip1ii roj1 orpoMHOE KOJIMIECTBO BBIMYCKHUKOB, ciaBiine EI'D, BeIOMpaoT, Ky/ia »Ke OHU TOMJIyT
yuuTbcsd. He yauBuTE/IbHO, YTO MHOTHE U3 HUAX IIPEJIIOYUTAIOT IIepebparhes HobmKe K crosuie. TpaHc-
opTHAs WHQPPACTPYKTYypPa CTPAHBI MIEPEXKUBALT He JIydIllne BPEMEHA, U B TPUEMJIEMOM KadeCcTBe MO Iep-
JKMBAETCS MUHUMAJIHLHO BO3MOXKHOE HHCJIO TOPOJIOB, HEOOXOIUMOE [JIsi TOTO, YTOOBI OT JiIoOOro ropojia
MOXKHO OBLTIO J0OOpAaThCs J10 JIFOOOTO JIPYTOro.

Kaxkb1ii BBIITYCKHUK OIEHMBAET CBOU PE3YJIbTATHI CAAYIN 3K3aMEHOB, U PEIIAeT, HACKOIBKO JTAJIEKO OT
CBOET'0 POJHOIO TOPOJia B CTOPOHY CTOJIMITHI OH CMOXKET yeXaTh.

BhIycKHIKOB HACTOJIBKO MHOI'O, UTO BaM He TpeOyeTcsl BBIBOAUTH JIJIsT KarXKJI0r0 U3 HUX, JO KaKOro
ropojia OH CMOXKET JioexXaThb. JlocTaTOuYHO BRIBECTH CYMMY OTBETOB [IJIsi KaXKJOI'0 BBIITYCKHUKA.

3alpockl TEHEPUPYIOTCS CIAEAYIOMNUM 00pa3oM. 3aJlaHbl JHCIa 1,de W YUCIa T, Yy U z. ducia
as, . . . , Aom TEHEPUPYIOTCS CIIEYIOMUM 00pa3oM: a; = (Z-a;—2+Yy-a;—1+2) mod n. Ilepssiii 3anpoc nmeer
Buj (a1, a2). Ecim orser Ha 4 — 1-if 3anpoc paBeH v, 10 i-ii 3anpoc umeer BuJ ((agzi—1 + v) mod n,az;). B
1-M 3alpoce IIePBOe YUCJIO0 COOTBETCTBYET FOPOJLY, B KOTOPOM OKOHYHJI IIKOJIY $-i BBIIIYCKHUK, & BTOPOE —
HACKOJIBKO JIAJIEKO OT POJHOIO IOPOJa OH MOYKET yexaThb. Bce BBITYCKHUKH CTApPAIOTCS MepedpaThcst Kak
MOYKHO OJIMzKe K CTOJIAIIE.

®opmaTt BXOAHbIX AAHHbIX

ITepBast cTpoka comepzkut jBa unciaa: n (1 <n < 100000) mm (1 < m < 10000 000). Crosmma nmeet
sHomep 0. Bropasi crpoka cozepkut m — 1 11es1bIX 9rced1, 4-e U3 9TUX YUCesI PABHO HOMEDY CJIEJLYIONIEro 3a
rOpPOJIOM % Ha IIyTH K cTOoJHIe. TpeTbs CTpoKa COIEPKUT J(Ba IEJIbIX ducia B guaiasone or 0 mo n — 1:
a1 n az. YerBeprasi CTPOKA COJEPKUT TPU IEJBIX YUCJIA: T, Y U 2z, STH YUCJIA HEOTPUIATEIbHbI U He
npesocxoaaT 107,

®dopmaT BbIXOAHbIX AAHHbIX

BriBeiure B BBIXOIHON (hailsi cyMMy HOMEPOB IOPOJOB — OTBETOB HA BCE 3aIPOCHI.

lNpumepsl
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3apgada D. Dynamic LCA

Wwmsa Bxonnoro daita: dynamic.in
Nwms Beixosmoro daiira: dynamic.out
Orpanunvenue 1o BpeMeHH: S CEeKyH]I
OrpaHnudeHue 1o IaMsITH: 256 merabaiit

[TocramoBka 3a1a49u 0 HauMEHbWEM 0bULeM Npedke TAKOBA: JTaHO J1epeBo T’ ¢ BbIIEJIEHHBIM KOPHEM U
JIBe BEPIIMHBL U U U, lca(u,v) — BeplrHa ¢ MAKCUMAJIbHON TJIyOUHOI, KOTOpasi SIBJISIETCS IPEJIKOM | U, U
v. Hanpumep, na kaprunke Buu3y lca(8,7) — Beprmna 3.

/O\

/N /N
/\

C nomornpio onepain chroot(u) Mbl MOXKEM MEHsITh KOPEHb JepeBa, I0OCTATOYHO OTMETUTD U, KAK HOBBIi
KOpPeHb, U HAIIPABUTH pedpa BIOJb IMyTH OT KopHsda. Hammenbimue oOiue MpeKu BEPITUH HOMEHSIOTCS
coorBercrByiomnie. Hanpumep, eciim Mbl ciesiaem chroot(6) na kaprusake cepxy, lca(8,7) craner BepiiuHa
6. Ilosyuusrieecs jiepeBo n300pakeHO BHU3Y.

7N

R
/\

Bawm mano nepeso T'. znagaibHO KOpeHb 3TOro fAepeBa — Bepinuna 1. Hamummre mporpammy, KoTopast
HOJJIePKUBAET 9TH JiBe onepanuu: lca(u,v) u chroot(u).

dopmaTt BXxOAHbIX AAHHbIX

Bxomuoit daitin cocTonT n3 HECKOJIHKUX TECTOB.

IlepBas cTpoka KaKJIOrO TecTa COMEPKNAT HATypajabHOE UHUCJI0 1 — KOJMIECTBO BEPIIUH B JIEpEBE
(1 < n < 100000). Cienyromue m — 1 CTPOK COZEPKAT 110 2 HATYPAJbHBIX YHC/IA U OIHUCBIBAIOT pedpa
nmepeBa. amee umer cTpoka ¢ €IMHCTBEHHBIM HATYPAJBLHBIM YUCJIOM M — ducao oneparuit. Cieayromniue
m cTpokK cojiepzkar oneparmu. Crpoka ? u v o3Haudaer oneparuio lca(u,v), a crpoka ! u — chroot(u).
[Tocnemusist cTpoka comepskuT aucyo 0.

Cymma n j1s Becex TectoB He ripeBocxoaut 100 000. Cymma m myist Becex TectoB He mpesocxoaut 200 000.

dopmaT BbIXOAHbIX AAHHbIX

Jist kaxk10it onepanum ? u v BeiBeauTe 3HaueHue lca(u,v). Yncia pasjessiite 1epeBojaMu CTPOK.

CrpaHnua 4 us 12
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3apgayva E. Kapym

Wmst Bxognoro dgaitira; stdin

WNmsa Beixoanoro daiiia: stdout
Orpanundenne 10 BpeMEHU: 7.5 CeKyHIBI
OrpaHnudenue 1o IaMsITH: 512 merabaiiT

Bropoe asrycra 1702 roxa, cpema. Ha 6onore, nbine HassiBaeMoM Cankr-Ilerepbypr, cobpasiuch Jisi-
TYIIKU CO BeeX OymKaimmx BogoeMoB. s kaxkmoit u3 xkabok Benmnkum YkBakHuTeeM OblLiia MPUTOTOB-
JIeHa ompejieleHHas KyBimmHKa. OKa3aj0ch, 9TO JIATYIIKH MOTYT OOIIATHCS TOJBKO C TEMHU JIATYIITKAMHU,
KTO CHJIMT Ha JIATYIIKE IIOXOXKEro mpera. JlaBaiite coenuauM Takue KyBIIUHKYA pebpamu. OKaz3aock, 9TO
HOJTy YeHHBIH rpad sBJIsIeTCs TOIBEIIEHHBIM JIEPEBOM Ha 1 BepInHaxX (B KOPHE JiepeBa CUIUT caM Besnkuit
YkBakHuTeNb). Bee KyBmmuKN nponymeposassl ot 0 g0 1 — 1.

Tak Kak JISIPYIIKA COOPAIICH, 9TOOBI OOCYINUTD pa3pelleHne JIIOAIM Ha CTPOUTEHLCTBO Ha UX JTIOODMMOM
60J10TE TOPO/Ia, TO HEKOTOPHIE TAPHI JIATYIIEK XOTAT OOMEHUBATHCSI CBOUMH apryMeHTaMU APYT C IPYTOM.
JL1st yCcKOpeHusI IpoIiecca OHM IIPOCST Bac HAWTH WX HAUMEHBIIEro ODIIero mpemgKa.

Howmepa sisirymiiek, koropsie B MomeHT BpeMenn k (1 < k < m) XOTT HOJIyYUTh OT BaC UX HAUMEHbIIIErO
IIpesiKa, 3TO Aog_1 U Aok TEHEPHUPYIOTCS CASIYIONINM 0OPa30M:

e ll3navyajibHO JAHBI G1,Q2 U YUCTA X, Y, Z.

e Yucina as, ..., a9y TeHEPUPYIOTCS CJIELYIONMM 06pa3oM: a; = (Z-a;—2 + Y- a;—1 + 2z) mod n. [lepssrit
3a1poc uMeeT BUJ (a1, as). i-it 3anpoc umeer BUJ (@2;—1, G2;)-

dopmaT BXOAHbIX AAHHbIX

IlepBag cTpoka COIEPKUT JIBA UUCIA: N (1 <n < 106) um (1 <m < 107).

Benukuit YKBaKHUTEb CHJIUT HA KYBIIHHKE ¢ HOMepOM (.

Bropast crpoka comepRkut 1 — 1 1eJsibIxX 9ucei, 4-€ U3 9TUX YUCEJ 9TO MPEJIOK BEPIIUHbI 1
Tperbst cTpoka cofiepKuT IeJible ducia a; u az (0 < a; <n—1).

YerpépTas CTPOKa COACPIKUT TP HeIbIX uncia: &, y u z (0 < z,y,z < 10%)

dopmaT BbIXOAHbIX AAHHbIX

BriBenuTe B BhIXOMHON (haiiyi CyMMY HOMEPOB BEPIIHH — OTBETOB Ha BCE 3aIPOCHI.

MNpumepsbl
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3apgayda F. OnekyHbl kKapHOTaBpOB

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

KapHuoraBpbl 04YeHb BHUMATE/IBHO OTHOCSTCS K 3ab0T€ O CBOEM IOTOMCTBE. Y KarKJO0ro JIMHO3aBPa
006s13aTeIbHO €CTh CTApIIHil TUHO3aBD, KOTOPLIT ero omnekaer. B ciydae, ecm onekyHa cheJaloT (K coxka-
JIEHUIO, B IOPCKUI [IEPUOJL TAKOE He ObLIIO PEJIKOCTHIO), 3a60Ta O ero MOJIONEUHbIX JIOKUTCS Ha [JIEYH TOTO,
KTO OMEKAJ ChLEIeHHOrO JuHaMO3aBpa. KapHOTaBpbl — CMEPTOHOCHBIE XUITHUKH, MOITOMY WX OOBIYAM
CTPOr'O 3alperianT UM JIpaTbCs Mexiy coboil. Kcim y HUX BO3HMKaeT KaKOH-TO KOHMJIMKT, TO, YTOOBI
PEIUTL ero, OHU ODPAINAIOTCA K KOMY-TO W3 CTAPIINX, KOTOPOMY JIOBEPSIOT, & JIOBEPSAIOT OHU TOJIBKO
TeM, KTO $IBJISIETCSl UX OIEKYHOM WJIM ONEKYyHOM WX OIEKYHa U Tak Jjajee (HA30BEM TAaKUX JHMHO3aBPOB
cyneporiekyHamu). IlosTromy myisi Toro, 4rToObl PEHIUTh CIOP JIBYX KapHOTABPOB, HYKHO HAifTH TaKoro
JIMHO3aBPa, KOTOPBIN SIBISETCS CyMepomeKyHOM Jjisd HUX oboux. Pazymeercst, GECIIOKOUTH CTAPIIAX IO
OyCcTdKaM HE CTOUT, ITO3TOMY CIIOPIMUKHU CTaparoTCid HallTH caMoro MJIaJIero n3 JMHO3aBPOB, KOTOprﬁ
YIOBJIETBOPSIET STOMY YCJIOBUIO. Ecim y auHO3aBpa BO3HUK KOHMJIUKT C €ro CyMepoleKyHOM, TO 3TOT CY-
[IepoIeKyH caMm permuT npobsemy. Eciu y munozaBpa HesaJbl ¢ caMuM CODOIt, OH JIOJIKeH pa3odpaThes C
STHUM CaMOCTOSITEIbHO, He Oecrokost ctapiuX. [loMornTe quHO3aBpaM pa3pelnTh UX CIIOPHI.

®opmaTt BXOAHbIX AAHHbIX

B nepgoii crpoke cogepxkut nesoe unciao M (1 < M < 200000) — KoJIM4IeCTBO 3a1IPOCOB.
Hanee cienyor M 3ampocoB, ONUCHIBAIOIIIE COOBITHUS:

® + V — POJWJICS HOBBIH JTUHO3ABP U OIEKYHCTBO HAJ HUM B3I JUHO3ABD ¢ HOMEPOM v. PomuBIiemycs
JAUHO3aBPY HYZKHO IIPUCBOUTH HAUMEHDLINUN HATypaJbHBLIA HOMEDP, KOTOPBLIA 10 9TOr0 elle HUKOLAA
HEe BCTpeYaJIcs.

e - vV — JIMHO3aBpa HOMEP U CbEJIU.

e 7 U V — y JAWHO3aBPOB C HOMEpAMU U ¥ ¥ BO3HUK KOH(MJIUKT M BaM HAJ0 HAWTU UM TPETEHCKOIO
CYZIBIO.

NsznagapHO ecTh ofuH mpaaumHo3aBp HoMep 1. 'apanTupyercs, 9TO OH HUKOTIa He Oy/IeT CbheJeH.

@dopmaT BbIXOAHbIX AAHHbIX

Jl71st Kark 1010 3ampoca Tuma «7» B BBIXOJIHOM (ailsl Hy?KHO BBIBECTH HA OT/IEJIBHON CTPOKE OJIHO YUCJIO
— HOMEp CaMOr'o MOJIOJIOTO JIMHO3aBPa, KOTOPHIIT MOXKET BBICTYIUTH B POJIN TPETEHCKOI'O CYJ/IbU.

MNpumepsbl
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3apava G. lloesgka Ha KaHUKynax

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

Keneznaga nopora @iariananu npeicTaBasgeT coOOM MPIMYIO, BIOJIb KOTOPO PaCIIOJIOXKEHBI 1 CTaH-
nuit. BymeM Ha3bIBATh YYaCTOK KEJE3HON JIOPOTU OT HEKOTOPOU CTAHIUU JIO CJIEIYIOIIEN ITeperoHoM.

IToesn ciaexyer or crannum 1 10 CTAHIUHU 7, Jejiasi OCTAHOBKY Ha KaskKJoi craHiuu. B moesne k Mecr,
nporyMepoBaHHbIX OT 1 70 k. Ha moesm mpomatorcss OmteThbl, KayK/Iblii OMIeT XapaKTepu3yeTcs TpeMsi
qucaMu: S, t 1 a. Takoil Ouier Mmo3BOJIsIeT MpoexaTh OT CTAHIINU § 0 CTAHIUU t Ha MECTE a.

Bacs manupyer B ouH u3 JgHEH JIeTHUX KAHUKYJI IIPOEXaTh Ha, IMOe3/1e OT OJHON CTAHIUN JIO JPYTOIi.
OH BBISICHIJI, 9TO Ha II0E3]I B 3TOT JeHb Y2Ke IIPOIaHO M OMIETOB, 1 BO3MOXKHO y2Ke HET MeCT, CBOOOIHDBIX
Ha BCEX IEPEroHaxX MEK/Iy MHTEPECYIONIUME €ro CTAHIUAMHU. DUJIeT OT OJHONW CTAHIMHU 0 JAPYyroi Ha
OIPeJIeJIEHHOE MECTO MOYKHO KYIIMTDh, TOJBKO €CJIM 9TO MECTO CBOOOJIHO Ha BCEX IEPEroHaxX MEXKIy STHUMU
CTaHIIUAMMU.

Bacst coobpasuii, 910 nHOTIa BCe PABHO MOXKHO IIPOEXaTh OT OIHOI CTAHIIH JI0 APYTOi, KyIINB HECKOIhb-
KO OWJIETOB U IIEPECaKUBAsICh C OJHOIO0 MeCTa Ha JIPYroe Ha HEKOTOPLIX IPOMEXKYTOYHBIX CTAHIIASAX.
Pasymeercs, mepecakuBaTbCsi ¢ MeCTa Ha MECTO HEyI00HO, 1osToMy Bacs xodeT KynuTb MUHUMAJbHOE
KOJIMYECTBO OUJIETOB, 4TOOBI Ha KAXKIOM IIEPErOHE Yy HEro OLLIO CBOE MECTO.

Bacs ere He penmmi, oT KaKoil CTaHIMH M 10 Kakoil o noemer. OH 3amucal ¢ BAPUAHTOB [TOE3IKH, U
JIJISI KazKJI0I'0 U3 HUX XOYEeT y3HATh, KaKOe MIHUMAJILHOE YUCJI0 OUJIETOB €My IPHUIETCS KYIUThb, €CJIU OH
BBIOEpET 3TOT BAPUAHT.

Tpebyercss HancaTh IPOrpaMMy, KOTOpas 10 3aJJaHHOMY OIIMCAHUIO y2Ke IPOJIaHHbIX OMJIETOB U Ba-
PUAHTOB TMOe3IKN Bacu ompenesnsieT sl KaykKJIOTO BapHaHTa, KaKoe MIHUMAJBHOE KOJUIECTBO OMIETOB
HEOOXOAUMO KYIUTh, YTOOBI COBEPIINTDL TAKyIO MOE3IKY.

®dopmaT BXOAHbIX AAHHbIX

[TepBasi cTpoka BxojgHoro daitaa comepxkur unciaa n, m u k (2 < n < 200000, 0 < m < 200000,
1 < k£ <200000) — KOJIUYECTBO CTAHIHN, KOJUIECTBO y¥Ke MIPOJAHHBIX OMJIETOB U KOJUIECTBO MECT B I10-
e3ze. [ocnemyromue m cTpok cosepkar nHMOPMAIIIIO O IPOJIAHHBIX OusteTax. Kaxkas crpoka co/lepKuT
TPHU YUCTA: S, t; U @; — HOMEDP CTAHIINHU, OT KOTOPOl KYILJIEH OUJIET, HOMED CTAHIUHU, JO KOTOPOU KYILIEeH
6user, u HOMep MecTa, Ha KoTopoe KymureH omrer(l < s; < t; < m, 1 < a; < k). l'apantupyercst, 110
BCe OMJIeTHI KYyILIEHBI TaKUM O00pa30M, YTO HU Ha KAKOM II€peroHe HU Ha KaKoe MEeCTO HeT 0ojiee OJHOIo
bustera.

Hasee uner crpoka, koropast cogepxkut uncio ¢ (1 < ¢ < 200000). [ocsemyromue g CTPOK cojieprarT
ONIMCAaHNsS BAPUAHTOB Ioe3/IKH. Kazkiaa cTpoka cofepkat apa uncia: f;, dj — HoMep CTaHIH, OT KOTOPOi
Bacs xo4eT moexarh B 9TOM BapHaHTe, 1 HOMED CTAHIUH, 0 KOTOPOil oH xoder noexars (1 < fj < dj < n).

@dopmaT BbIXOAHbIX AAHHbIX

Breixoanoit daiin 1o/mKeH cofepKaTh ¢ UUCEN: JIJIst KaXKJI0ro BapuaHTa MOe3KU TpedyeTcsi BBIBECTU
MUHUMAJIbHOE KOJIMYIECTBO OMJIETOB, KOTOPOE HEOOXOIMMO KyIUTh Bace, 4TOObl COBEPIIUTH COOTBETCTBY-
IONIYIO 1M0e3/1Ky. Kciin 1moe3/iky coBepIIUTb HEBO3MOXKHO, TO JJjIst 9TOI0 BapuaHTa Tpedyercs: BbiBecTH -1.

MNpumepsbl
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3apgaya H. LCA-3

Vwms BxomHOrO (haiina: lca3.in
Nwmst BeixosHOTO haiira; lca3.out
Orpanudenne 10 BPEMeHHU: 2 CeKyH/IbI
Orpanudenne 10 MAMSTH: 256 merabaii

Ilodsecwenrnoe depeso —3TO OpUEHTUPOBAHHLINA rpad 6e3 IHUKJIOB, B KOTOPOM B KaXKJyIO Bep-
IMHY, KPOME OJHOI, HA3BIBAEMOI KOpHEM OPHEHTHPOBAHHOIO IE€pPEBa, BXOOUT OAHO pedpo. B
KOpPEHb OPUEHTHUPOBAHHOIO Je€peBa He BXOAUT HHU OZHOr0 pedbpa. Omuyom BEepUINHLI HA3LIBACTCS
BepIIMHA, peOpPO U3 KOTOPO BXOIUT B JAHHYIO.

(mo marepunanam Wikipedia)

Jlan HabOp TOJBEIIEHHBIX JIePEBbEB. 1 pedyeTcst BBIMOIHATD CJAEIYIOIIIE OIEPAIIH:

1. 0 u v Hng aByx 3aJJaHHBIX BEPINUH ¥4 U U BBIICHUTD, JICXKAT JIM OHU B OJHOM Jepese. Eciu 310 Tax,
BBIBECTHU BEPIIHUHY, SBJISIONYIOCH UX HAMMEHBIITUM OOIIUM IIPEJIKOM, nHade BbiBecTH (.

2. 1 u v [ng KOpHA % OZHOTO U3 JEPEBLEB U IIPOM3BOJILHON BEPIIMHLI ¥ JIPYIOro JepeBa J00aBUTh
pebpo (v,u). B pesyibrare 511 /1Ba JlepeBa COJMHSATCS B OJTHO.

Bam He0OX01MO BBIIOJIHATD BCe oneparuu online, T.e. BBI CMOXKeTe y3HATH CJEAYIONIUI 3aIIPOC TOJIBKO
BBITIOJIHUB [TPEIBITY U,

®dopmaTt BXOAHbIX AAHHbIX

Ha nepgoit ctpoke BxomHOro dailjia HaAXOAUTCH YUCI0 N — CyMMapHOe KOJUYECTBO BEPIIUH B pac-
cMaTpuBaeMbIX jiepeBbsax, 1 < n < 50000. Ha criemyromeit cTpoke pacrosiozKeHO N 9HCeJ — HPEJOK
KaKJIOf BepIINHbI B HadaJbHON KoHdburyparuu, nin 0, eciim COOTBETCTYIONAs BEPIINHA SABJISAETCH KOP-
HEM. 3aTeM CJeIyeT YUCa0 k — KOJUIECTBO 3aIlpocoB K Bareil mporpamme, 1 < k < 100000. Kaxas u3
CJTEJIYIONTIX CTPOK COJEPKHUT MO TPHU HesbIX uncsta: Buj 3amnpoca (0 — st moucka LCA nmm 1 — st mo-
6aBJsienust pebpa) U JBa YHUCIa &, Y. BEPIIUHbI, yIACTBYIOIINE B 3a1IPOCE MOYKHO BBIYHUCJIUTD 110 (hOpMyIe:
u=(x—1+ans)modn+1,v=(y—1+ans) mod n+ 1, riue ans - orBer Ha nocseHuit 3anpoc Tuna 0
(ans = 0 jy1s1 mepBoTroO 3a1poca,).

@®opmaT BbIXOAHbIX AAHHbIX

st kaxkoro 3arpoca tura (), BbIBeIUTe B BBIXOTHOM haita 0fHO YUCJIO HA OT/IEIbHON CTPOKE — OTBET
3a 3TOT 3aIIPOC.
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3apgayda |. MynbTuBceneHHbie lNasna

Nwmst Bxosuoro daita: CTaHIAPTHHE BBOZ
WNmsa Beixoanoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpeMEHU: 2.5 cexyHT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

B mocteiree Bpemst I1aBest, kak u 0OBIIHO, 3aHUMAJICS peann3alueil ceonx OusHec-maanoB. [locsenauii
€ro IJIaH COJeprKaJl B cebe MHHOBAITMOHHY IO U ero. [laBest pemm o0paTuThbCst K IapaslIeIbHBIM BCeJTeHHBIM
U IIOCTPOUTH ODM3HEC-UMIIEPUIO Cpa3y BO BeexX m3 HuX. B mporeccax skcunepumenTa Ilasen modrn mobuiics
ycrexa, HO B KpUTHIeCKuit MoMmeHT joryctui ommuOKy. Iloka [laBen exan momoit m3 cBoeil ceKpeTHOM
J1abopaTopuu Ha OJHOM U3 PLIHKOB MOCKBBI, My/IbTHBCEIeHHbIe cMemasnch! Teneps B Mockse okazaioch
cpasy MHOXKeCcTBO 11aBJIOB, U BCe OHU MBITAIOTCS TOMACTH JOMOIA.

MOCKBY MOKHO IPEJCTaBUTH KaK 7, PHIHKOB U 1 — 1 JBYHAIIPABJIEHHLIX JOPOI MEXKJy HUMHM, -9 U3
KOTOPBIX COEIUHSIET MeXKIy coboii BeprmuHbl a; U b;. OT KaxX10ro phIHKa MOYKHO T00PaThCs JI0 JIFOOOro
JPYToro pblHKa, ABHUTAsCh 1O jgoporam. Muabimu ciaoBamu, Mocksa mpeacrapisier coboit mepeBo. Bceero,
B pesyJabrare KoJjutamnca, B MockBe B Hallleil BCejieHHOU oka3ayiock ¢ Bepcuil Ilapma. IlaBiabl u3 pasHbix
MYJIBTHUBCE/IEHHBIX KUBYT U BeAyT pa3spabOTKU Ha Pa3HbIX PhIHKaX ropojda. Ecim Tounee, i-sa Bepcus [lasia
paboTaeT Ha pPBIHKE S; U XOUeT BEPHYTHCsI JIOMOU Ha PBIHOK f;, TepeMeNasiCh 10 JIOPoraM OT PBIHKA JI0
PBIHKA.

IIpensuist HeraruBHbIe Ucxoabl, IlaBesn 3apanee pazobpaJics, 9TO B CJIydae CMEIIEHHs] MYJILTBCEICH-
HBIX, Bce Bepcun 11aBiioB OyyT SBJIATHCS TOJBKO CIIEKTPAJIbLHBIMU CJI€IaMUA W BEPHYTCSI B CBOIO BCEJIEH-
HYIO B TOM CJIydae, eCcjid J100epyTcs JI0 CBoero joma Ha f;-M pbiHKe. Bo u3bekaHue mpocTpaHCTBEHHO-
BPEMEHHOI'0 KaTaKJIU3Ma HU B KOEM CJIydae Hejb3s JOIMYCTUTb, ITOOBI JBe Bepcuu [laBjia B HEKOTOPDIH
MOMEHT BPEMEHHU BCTPETUIMCH Ha KAKOM-TO PBHIHKE.

Bce Bepcun Ilasna B 3amemniare/ibcTBe W HEe HAYHYT JABUTATLCs, €CJIU UM He 1moModb. ¥ [laBia ecth
OJIH areHT, U OH MOXKET II0CJATh €ro, 9TOObI TOT COIPOBOJUJI KaKyIO-TO BEPCHUIO OT ee JabopaTopuu K
eé momarHeMmy pbiHKY. OGpaTnTe BHUMAHUE, 9TO areHT MOXKET COIPOBOXKJATH 3a Pa3 TOJBKO OJIHY
BEPCHUIO 1 OH He MO>KET OCTABUTD €€ U IIepeiiTh K JApyroil Bepcun, IMoKa COpoBoXK IaeMas Bepcus [lasia
He OKaxkeTcst Ha pbiHKe f;. [Ipu 9TOM, areHT HE CMOXKET COIPOBOJIUTH BEPCUI0, €CJIN Ha €€ IIyTH OKaXKYTCs
ele He ncYe3nyBIinue Bepcun [lasia.

Teneps IlaBes xoder y3HATh, B KAKOM IIOPSIIKE OH JIOJIXKEH OTIIPABUTH AreHTOB JIJIsI COIPOBOXK ICHUSI
BepCUil WM BBISCHUTH, YTO Pa3pPelInTh MPOobIeMy MHUPOBOIO MaciiTada HeBO3MOXKHO. [lomorure emy B
9TOM.

dopmaT BXOAHbIX AAHHbIX

B mepsoit crpoke BxojgHOro daiisia comepurcst JaBa nesbix duciaa n,c (1 < ¢ < n < 2 X 105) —
KOJIMIECTBO PBIHKOB B MockBe n KoJimdecTBo Bepcuii [lasia.

B crenyromux n — 1 cTpoke COAEPKUTCSA ONMUCAHUS JOPOT MEXKJIY PhIHKaMU. B ¢-if U3 HUX HAXOSITCs
JBa TesIbIX ancia a;q, b; (1 < a;,b; < n) — KOHIBI 4-if IByHAIIPABIEHHO JOPOTH.

ITocse aToro, B € caeaymooIux CTPOKax cojep:karcs onucanus Bepcuii [lasma. B 4-it u3 cTpok Haxo-
JATCS JIBa TEJIbIX Jncaa S;, fi (1 < s;, fi < n) — pacnonoxenune gaboparopun u goma i-it Bepcun [laBia
CcoOTBeTCBEeHHO. ['apaHTHpyeTcs, 9T0 HUKaKKe JIBe pasjaumdHble Bepcuu 1laBiia He mMmeroT jgaboparopuil Ha
OJIHOM pPBIHKe. VIHBIME ClIOBaMH, S; 7# §; IS & 7 j.

@dopmaT BbIXOAHbIX AAHHbIX

Ecnu cymecTByeT mopsiioKk oTIIpaBJieHUs areHTOB K BEPCUAM, IIPU KOTOPOM BCE BEPCUU OTIPABJISIOTCS
JIOMO# 1 He TPOUCXOIUT IPOCTPAHCTBEHHO-BPEMEHHBIX KOJLJIAIICOB, TO B IIEPBOI CTPOKE BBIXOIHOTO draiiia
BoiBeuTe Yes. /lajiee, BO BTOpPOil CTpOKE BBIBEIUTE NEPECTAHOBKY W3 € HATYPAJBbHBIX YUCET D1, P2, - - - Pe
— TIOPSIZIOK yaaJieHust Bepcuii [1asia.

Wnade, BBIBEINTE B €ANHCTBEHHON CTPOKe BBIXOMHOTO daiiia No.

Crpatuuya 10 n3 12
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I'pymma | Basuber Jom. orpannydeHust Heob6x. rpymmbt KommenTapuii
0 0 - Tectwr U3 ycioBus.
1 11 c<8,n <100
2 18 n < 100 1
3 24 n < 4000, ;e nyTeir < 50 1-2
4 23 n < 4000
) 24 - 1-4 ITosnHBIE OrpaHUYeHUs.
MNpumepsbl
CTAHIAPTHHY BBOJ, CTAHIAPTHHY BHBOZ
5 4 Yes
12 3214
23
2 4
4 5
5 3
4 3
32
13
4 2 No
12
23
34
2 4
31
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3apaya J. depeso

Wmst Bxognoro dgaitira; tree.in
WNmsa Beixoanoro daiiia: tree.out
Orpanundenne 10 BpeMEHU: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Bagano noaserenHoe jgepeso, cogepxaiiee n (1 < n < 1 000 000) Bepumn. Kakmas Bepuiuna 1mo-
KpallleHa B OJUH U3 N 1BETOB. T'pedyercs s KaxK0W BEPIIUHBI ¥ BBIUYUC/IUTD KOJUIECTBO Pa3JINIHBIX
IIBETOB, BCTPEYAIONINXCS B MOJJIepeBe ¢ KOPHEM V.

®dopmaT BXOAHbIX AAHHbIX

B meppoit cTpoke BxoaHoro daitia 3a1aH0 IUCTO 7.

Crenymomye 1 CTPOK OIMCHIBAIOT BEPIIUHBI, 110 OJHOH B cTpoke. Onucanme oYepemsHONl BEPIIUHBL §
uMeeT BUJ P; C;, TJie P; — HOMED POJIUTEJIsl BEPIIUHBI 4, a ¢; — 1Ber Beprmnbl ¢ (1 < ¢; < n). g kopHst
nepesa p; = 0.

@dopmaT BbIXOAHbIX AAHHbIX

BroiBegure n unces1, 0603Ha9AIOMNX KOJIMIECTBA PA3INIHBIX IBETOB B IOJIEPEBbIX C KOPHIAMU B BEpP-
muHax 1,...,n.

MNpumepsbl
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