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3apava A. Bcem umokun B aTom yatuke!

Nwmsa Bxoguoro daitra: chat.in
Nms Beixoguoro daiiia; chat.out
Orpanuyenue 10 BpeMeHU: 2 ceKyH/IBI
Orpanudenue 1o TaMATH: 256 merabaiiT

Ceroams Mapn, KaK IpOrpaMMUCTY COMUAILHOI ceTn « Tenerpadduky, MpeacTOUT peaan30BaTh CI0K-
HYIO CUCTEMY yIIPABJIEHUSA YaTAMMU.

Samaga M»spu ycaoKHIETCSI TeM, 9TO B COMMAIbHYIO ceTh «Tejerpadunky BHeApeHa IPOABUHYTAS
cucreMa mmdpopatus «ZergRusy, npocras, Kak BCcE reruaibaoe. CyTh €€ B TOM, 94TO B CUCTEME XPAHUTCS
OJIHA TIEPEMEHHasl Zerg, KOTopas IpuHuMaeT 3HadeHns 0T () (BK/IIOYUTEIBHO) 10 P = 10643 (uckTrO9ast
P) U MEHSIeTCS B 3aBUCUMOCTH OT COOBITHIA B CHCTEME.

B commanbroit cern Beero m mosszosareneit (1 < n < 105). B maugase g KaxkIbIil [IOJIB30BATEIb
OKa3BhIBAETCS B CBOEM COOCTBEHHOM dYaTe, B KOTOPOM 0O0JIbINle HUKOTO HeT. [lepeMentas zerg B HadaJIe JTHs
ycTaHaBguBaercs paBHoit (.

B Teuenne aHs MpOMCXOMAT COOBLITHSA THUIIOB:

1. Yuactauk ¢ womepom (i + zerg) mod n mochutaer coOOIIEHWE BCEM YYACTHUKAM, CHISAIIAM
¢ HuM B dare (B TOM dumcie u cebe caMOMy), MpH STOM TIEPEMEHHAsl Zerg 3aMeHAeTCs Ha

(30 - zerg + 239) mod p.

2. TlpoucxoauT CAWSHUE YATOB, B KOTOPLIX CHAAT y9acTHUKE ¢ HoMepamu (i+ zerg) mod n u
(j + zerg) mod n. Ecnu yuacTHUKYM ¥ Tak CUJEIW B OJHOM 9YaTe, TO HUYIEro He npoucxoant. Ecm B
Pa3HBIX, TO YaThl O0bEUHAIOTCA, & IEPEMEHHOM zerg npucsansaerca 3uadenue (13-zerg+11) mod p.

3. Yuactuuk ¢ HOMepoMm (i + zerg) mod n XO4eT y3HATh, CKOJIBKO COOOIIEHMI OH HE HMPOYUTAJ, W
TpounTaTh UX. ECaM y9acTHUK MPOYNTA ¢ HOBBIX COODIIEHMIT, TO TIEPEMEHHO Zerg ITPUCBANBACTCA
suauenue (100500 - zerg + ¢) mod p.

Ber momorkere Mapu peann3oBarh cucremy, 00padaThIBAIONLYIO 3TH COOBITHS !

dopmaT BXOAHbLIX AaHHbIX

B nepsoii crpoxe BxoaHoro daitia 3amucans Harypaababie uncaa n (1 < n < 10°) — gucao nois3osa-
Testeii cormastbaoit cetn. wm (1 <m < 3- 105) — 9HCJI0 COOBITHUM, IPOU3OIIEIINNX 3 AeHb. B ciaemxytomux
M CTPOKaX COAEPKUTCS onumcanme coObrTuit. IlepBoe 1e10e 9uceiio B CTPOKE O3HAYAET THUIl COOBITHS €
(1 <t<3). Em t =1, nanee caegyer ancsio ¢ (0 < ¢ < n), 110 KOTOPOMY MOXKHO BBIYUCJIUTH, KaKOii
YyUaCTHUK Tocaa1 coobmenne. Ecmu t = 2, nanee caemyror uncaa i u j (0 < 4,7 < n), M0 KOTOPBIM MOXKHO
BBIYUC/IUTH HOMEPA, YIACTHUKOB, YaThI C KOTOPBIMU TOJIKHBI 00beananThbesa. Kcean t = 3, mastee ciaemyer
qrcso ¢ (0 <@ < n), 0 KOTOPOMY MOYKHO BBIYHCIUTH HOMED YUIACTHUKA, JKEIAIONIEr0 Y3HATH, CKOJIBKO Y
HEro COOOIEHUil, U TPOIUTATH WX.

dopmaT BbIXO4HbIX OAHHbIX

st KarK10ro coOBbITHS THIA 3 HY>KHO BBIBECTH YNCJI0 HEMPOYUTAHHBIX COODIIEHUI ¥ yYaCTHUKA.
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3apaua B. 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 C. 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
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3apava D. Eweé ogHa 3apgada npo aepeBbs

Nwmsa Bxoguoro daitra: trees.in
Nms Beixoguoro daiiia; trees.out
Orpanuyenue 10 BpeMeHU: 2 ceKyH/IBI
Orpanudenue 1o TaMATH: 256 merabaiiT

Ects rpad u3 N Bepmun. Vznagansuo o mycroii. Hyxkuo obpaborats M 3ampocos:

1. no6aBuTh pedpPO U3 BEpPUIUHBI U] B BEPIIUHY V2, IIPU STOM BEPIIUHBI U] U Uy HAXOJATCS B PA3HBIX
JIEPEBBSX U BEPIIUHA V9 HABJIAETCS KOPHEM KAaKOI'O-TO JlepeBa.

2. 0 JIBYM BepIIIUHAM @ U b ONpEeIeInTh, JIeXKAT JIM OHU B OJIHOM JIEPERe.

Pemrenme 3amaun: peanuzyem CHM c¢ sBpucTukoit cxxatus myTeii:

int n, m, 1[NMAX];

int calc_leader (int v) {
if (1[v] !'= v)
1[v] = calc_leader (1[v]);
return 1[v];

int main() {
scanf ("%d%d", &n, &m);
for (int i = 1; i <= n; i ++)
1[i] i;
for (int 1 =1; i <=m; 1 ++) {
int x, y, z;
scanf ("}d%d%4d", &z, &x, &y);

if (z == 1)
10yl = x;

else if (calc_leader (x) == calc_leader (y))
printf ("YES\n");

else

printf ("NO\n");

Bawm ke mpejcrour caesarb TECT, HA KOTOPOM 3TO perneHue Oyjaer padorars 10/r0. Bojiee TOYHO,
HYXKHO CJIeJIaTh TeCT, Ha KOTOPOM KOJIMYeCTBO BbI30BOB (yHKImE calc_leader Oyjier HE MeHbIIE, YeM
1
ZM 10g2 M.
dopmMaT BXOAHbLIX AaHHbIX

Bxommoit daitn comep:kmT aBa meabix umcaa N umw M. B Tectax, OTIMYHBIX OT IIPUMeEpa
N = 1000000, M = 100000.
dopmMaT BbIXOAHbIX AAHHbIX

Brieequre M cTpok. i-as cTpoKa J0KHA UMETh BU 1 & Y, €cyu i-biif 3apoc 3aK/II09IaeTcs B J00aB-
Jieanu pebpa m3 BEPINUHBI T B BepIuHy Y, wian 0 T Y, €Cjau CIPAITUBAETC, JEYKAT JIU BEPIIUHBI T U Y B
OTHOM JIepeBe.

MNpumepsbl
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3amMmeyaHune

Ha Tect u3 mpumepa 6yeT 3auTen 060# OTBET, KOTOPBIH yIOBIETBOPsIET (DOPMATY BBIBOIA.
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