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Bepenpeesbl nonsHel, Asryct, 1, 2023

3apgayva A. MnHnmanbHoe ocToBHOE AepeBo

Wwmst Bxonnoro aiina;
VMg BeixomHOTO aiiia:

Orpanundenne 10 BpeMEHU:
Orpanudenne 1o MAMSITH:

JlaH cBA3HBIN HEOPUEHTUPOBAHHBIN B3BeleHHbI Ipad. Heobxomumo BLIOpaATh B 3TOM rpade HEeKOTOpoe
[IOJIMHOXKECTBO PEOEP MUHUMAJIBHOI'O CyMMapHOI'O Beca TaKUM 0DOpa30M, 4TOOBI MEXK/y JIIOOBIMH JIBYMS

stdin

stdout

2 CeKyH/IbI
256 merabaiiT

BepIIuHAMEU T'pada CyIIEeCTBOBAJ IIYTh U3 BLIOPAHHBIX pEOED.

OueBuHO, 9TO BBIOPAHHOE MOJMHOMKECTBO PEGED JIOJIKHO OBITH JI€PEBOM (JIJIsT MUHUMATHHOCTH CyM-
MapHOTO Beca pebep), U TaKoe IOJMHOKECTBO HA3BIBACTCH MUHUMAALHM OCTOGHbIM 0ePEGOM WA MU~

HUMANDHBIM KAGPKACOM.

®dopmaT BXOAHbIX AAaHHbIX

[TepBasi crpoka BXOmHOTO (daitjia COMEP:KUT ABa HATYPAJIbHBIX YUCIA T U 1M, — KOJUIECTBO BEPIITHH
u pebep rpada coorsercrserno (1 < n < 20000, 0 < m < 100000). Crheayromue m CTPOK Cojep:KaT
onmcanue pébep Mo OMHOMY Ha CTpoKe. PeOpo HOMED % ONUCHIBAETCS TPEMsl HATYPAJLHBIMUA IUCIAMUA b,
€; U w; — HOMepa KOHIIOB pebpa u ero Bec coorsercrBerHo (1 < by, e; < n, 0 < w; < 100 000).

lapanTupyercs, 9T0 JaHHBIH rpad ABISIETCS CBI3HBIM.

®dopmaT BbIXOAHbIX AAHHbIX

HporpaMMa JO02KHa BBIBECTH OJIHO IEJIOE€ YHCJIO — B€C MUHHMAJIbBHOT'O OCTOBHOT'O J/I€pEBa.

lMNpumepsbl

stdin

stdout
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3apgayva B. Pa3pesaHue rpada

UNwmsa Bxomauoro daitia: stdin

Wms BeIxomHOTO daiiia: stdout
Orpann4enue 10 BpeMEHH: 3 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Jlan meopumenTtupoBaHHBIN rpad. Ham HuMm B 3a7aHHOM MOPSIIKE MPOU3BOIAAT OMEPAINH CJIEIYIOMINX
JBYX THIIOB:

e cut — paspesaThb rpad, TO €CThb VIAJIUTH U3 HEro pedpo;

e ask — IIPOBEPUTD, JiezKaT JIM ABE BEPIIMHDbI Fpacba B O,ZLHOfI KOMIIOHEHTE CBA3HOCTH.

N3BecTHO, 9TO IIOC/IE BBIMIOJHEHUsI BCEX oliepanuii Tumna cut pédep B rpade me ocrasock. Haiinure
Pe3yJabTaT BBIIOJIHCHUA KaxKJI0H U3 olepaluil Tuna ask.

®dopmaTt BXOAHbIX AAHHbIX

[TepBast cTpoka BXOmHOTO (haiia COAEPKUT TPU HEJbIX TUCIA, PA3IEIEHHbBIE IIPODEIAMI — KOJIMIEeCTBO
BepruH rpada n, KoaudecTBo pébep m u kosmdectso oneparuit k (1 < n < 50000, 0 < m < 100000,
m < k < 150000).

Crenyrome m CTPOK 3aJaf0T peébpa rpada; i-s U3 ITHUX CTPOK COJMEPXKUT [IBA UUCAA U; U U;
(1 < u;,v; < n), pazgeéHable TpobesaMiu — HOMepa KOHIIOB ¢-ro pebpa. Bepriumusl Hymepyores ¢ ejiu-
HUIBL; Tpad He COAEPXKUT IMeTesb U KPAaTHBIX pEdep.

Janee caenyior k cTpok, omuchkiBaiomux omeparun. Omnepanus Tha cut 3aIaéTcst CTPOKOH «cut u
v» (1 < u,v < n), KoTopast 03HavaeT, YTO U3 rpada yJIaIsaT pedpo MexK 1y BepiumHamu u 1 v. Oueparust
Tuna ask 3amaéres crpokoit «ask w v» (1 < w,v < n), KOTOpas O3HAYAELT, YTO HEOOXOINMO y3HATD,
JIEYKAT JIX B JIAHHBI MOMEHT BEPIITUHBI % U ¥ B OJIHOM KOMIIOHEHTE CBSI3HOCTH. ['apaHTUPyeTCs, 9TO KayKI0e
pebpo rpada BCTPETUTCA B ONEPAIUsIX TUITA Cut POBHO OIWH Pas.

®dopmaT BbIXOAHbIX AAHHbIX

Jlst Kaxk10il omeparuu ask BO BXOJIHOM paiiie BbIBeIUTE Ha OTHEJIbHON CTpoKe cioBo «YES», ecin
JIBE YKa3aHHbIE BEPIIUHBI JIE?KAT B OHOM KOMIIOHEHTE CBsI3HOCTH, U «NO» B nmporuBHOM ciaydae. [lopsmok
OTBETOB JIOJI?KEH COOTBETCTBOBATDH MOPSIAKY OIllepalinii ask Bo BXOIHOM Qaiie.

MNpumep
stdin stdout

337 YES
12 YES
23 NO
31 NO
ask 3 3
cut 1 2
ask 1 2
cut 1 3
ask 2 1
cut 2 3
ask 3 1
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Sapgauva C. eHb O0beanHeHus

Nwms Bxonnoro daiira: unionday.in
Nwms Beixomoro daiira: unionday.out
Orpanuntenue 110 BpeMeHH: 2 ceKyHJIbI
OrpaHnudenue 1o IaMsITH: 64 merabaiiTa

B Baiitirangnnm ecTh 1eIbIX 1 TOPOAOB, HO HET HU omHOM qoporu. Koposb crpansl, Baasaemap me Beap,
PEIINI UCIPABUTE 9TY CUTYAIMIO U COEIUHUTH HEKOTOPBIE TOPOa JOPOraMH TaK, YTOOBI IO 9TUM JI0pOTraM
MOKHO OBLJIO J00paThCst OT JIFoOOTro Topoa 0 Jboro apyroro. Kormga cTpouTeibeTBO OyAET 3aBepPIeHO,
KOPOJIb INIAaHUPYyeT oTupasgHoBaTh denb Ob6bennnenusi. K coxkasgenuio, Ka3na BaliTiaan un MoYTH mycra,
HOSTOI\Jy KOPOJIb Tpe6yeT COKOHOMUTDL JI€HbBI'M, MUHHUMU3UPOBaB CyMM&pHyIO JJINHY BCeX IMOCTPOEHHBIX
JIOPOL.

®dopmaTt BXOAHbIX AAHHbIX

[Tepsasi crpoka BxojHOTrO (haiiia cojgepkuT HarypajibHoe dncao n (1 < n < 5000) — KoamuecTBo ropo-
noB B baittnanauu. Kaxmas us ciieIyommux n CTPOK COMEPKUT 110 ABa IEJIbIX UNC/Ia Xj, Y; — KOOPINHATEI
i-ro ropoga (—10000 < z;,y; < 10000). Hukakue j1Ba ropojia He PaCIOIOKEHbI B OJIHO TOYKE.

@dopmaT BbIXOAHbIX AAHHbIX

ITepBas crpoka BeIxomHOrO (haiiia JOKHA COACPKATH MUHUMAILHYIO CYMMAapHYIO JJIUHY H0pOr. Bol-
BEJIITE YNC/IO C TOTHOCTBIO He Menee 1073,

MNpumep

unionday.in unionday.out
9.6568542495
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Sapgauva D. HedTsaiHoe geno

UNwmsa Bxomauoro daitia: oil.in

Wms BeIxomHOTO daiiia: oil.out
Orpann4enue 10 BpeMEHH: 2 CeKyHIbI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Bam man HeopueHTHPOBaHHBIN CBSI3HBIN rpad 13 N BepIiuH u m pedep. JLmst KaxKaoro pedbpa n3BecTHA
CTOUMOCTB €r0 VIAJIEHUs B TyIPUKaX. Y Bac €CThb § TYI'PUKOB. BbI XOTUTE yIAJUTH KAK MOXKHO OOJIbIIIE
péGep Tak, YTOOBI rpad ocTraBasiCs CBSI3HBIM, & CYMMapHas CTOMMOCTD BCEX VIAJEHHBIX PEOEp He IIPEeBOC-
XOJIUJIA § TYI'DPUKOB.

dopmaTt BXOAHbIX AAHHbIX

IlepBasi cTpoKa BXOIHBIX JAHHBIX COMEPKUAT TPH IEJIbIX YUCIA T, M U § — KOJUYIECTO BEPIIUH B I'pade,
KOJIM9IeCTBO pébep B rpade n KOJUIEeCTBO TYIPUKOB coorBeTcTBeHHO (2 < 1 < 50000, 1 < m < 100000,
0 < s < 10'®). Crexyromue m cTpoK comepskar omucanus pébep rpacda. Kaxioe ommcanue cocronT u3
TPEX IEJIBIX THUCE] — HOMepPa BEPIIHH, KOTOPhIE COEIUHSIET JAaHHOE pedpo, U CTOMMOCTD yIaJeHus pebpa
B TyrpuKax (crommocts ne npesocxomut 107). B rpade me 6biBaer KpaTHBIX pébep u meTesn.

@dopmaT BbIXOAHbIX AAHHbIX

B nepBriit cTpoke BhIBEIUTE MaKCUMAaJIbHOE KOJIMYECTBO ylasaseMblXx pédoep. Bo BTOpOIit cTpoke BhIBe-
JIITE HOMeEpa yaJsieMbIx pédep (pébpa HyMepyIoTCs ¢ ¢JIMHUIIBI B MOPSIJIKE, JTAHHOM BO BXOJHOM daiiie).

lMNpumepsbl

oil.in oil.out
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3apayda E. Yet another set merging

VMg BxoaHoro haitna: CTaHIAPTHHE BBOZL
Wwms Beixoanoro gaiia: CTAHIAPTHHYN BHBOZ,
Orpann4enue 10 BpeMEHH: 4 ceKyHIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Bawm 3amano n pasmumasbix gncest oT 1 10 n. M3HaganbHO KaxKI0e 9uc/o JIEXKUT B CBOEM MHOXKECTBE.
O603HAYMM MHOYKECTBO, KOTOPOMY HPUHAJJIEXKUT JIEMEHT & Kak set(x).
Bamra 3amaga mopiepKkuBaTh TPU BUIA OTIEPAITHIL:

1. O6benuanTh MHOKeCTBa set(z) u set(y), rue 1 < z,y < n. Ecin set(x) coBuagaer ¢ set(y), Huuero
JejaTh He TpeOyeTcs.

2. O6bemunurh MHOXKecTBa set(z), set(x + 1), ..., set(y), rne l <z <y < n.

3. OTBeruTh Ha BOLPOC, IIPAB/A JIH, YTO YUCIA T U Y JiexkaT B oJHoM MHOXkecTBe (1 < 2,y < n).

®dopmaT BXOAHbIX AAHHbIX

[TepBasi cTpoka BXOAHBIX JAHHBIX COJACPKUT JBa Heiablx udnmcaa n u m (1 < n < 200000,
1 < m < 500000) — KOJIUIECTBO YUCEJT ¥ KOJUIECTBO 3AIIPOCOB.

B nocsieiHux ¢ cTpokax HaxoJsTes 3anpockl. Kaxkipiit 3anpoc umeer Bu type x y, rae type € {1,2,3}.
Ob6parure BHUMAaHUE, YTO £ MOXKET PABHATHLCHA Y B 3aIIpoce JIFoOOro THIIA.

dopmaT BbIXOAHbIX AAHHbIX

Ha kaxzprit 3anpoc tuna 3 BeiBeaute «YES» mmm «NO» (6e3 KaBblU€K), B 3aBHCHMOCTH OT TOTO,
HAXOJATCA JIN YNCJIa B OJHOM MHOXKECTBE.

lNpumepsbl
CTaHIAPTHHHE BBOJ, CTaHOAPTHHE BHBOZ,
55 YES
223 NO
134
223
311
345
6 7 NO
1165 NO
343 YES
341 NO
366 NO
316 YES
332
355
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3apava F. YHun4TOXEHMEe maccuBa

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

CTaHIapTHHIE BBOZ,
CTaHIAPTHHYA BHBOZ,
2 cexkyH/BI

256 MerabaiT

Bam man MaccuB, cOCTOANINI U3 N HEOTPHUIATETLHBIX TIEJTBIX UUCET G, (2, - « - Q.

B srom maccuBe ofuH 3a JAPYruM 3a4€épKUBAIOTCH 4Ynciaa. BaM 3ajaHa nepecTaHoBKa duces oT 1 Jio
7. — HOPSJI0K, B KOTOPOM 3TO ITPOUCXOJUT.

ITocse 3a4épKuBaHUs 04epPEIHOTO YUCTIA BaM HEOOXO/IMMO HaWTH B 9TOM MacCHBE IIOJ0TPE30K C MaKCH-
MaJIbHOI CYMMOM, He CO/epKaIuil Hi OJHOro 3a4€pKHyTOro gucia. CyMMy 4duces B IIyCTOM IOJIOTPE3KE
cunTaiire paBuoii 0.

CDopmaT BXOAHbIX OAdHHbIX

B niepBoii crpoke BXOJHBIX JaHHBIX 3amucano dnciao n (1 < n < 100000) — jymHa Maccusa.

B BTOPOIT CTPOKE 3aImMcanbl N MEJIBIX YHCeN A1, a2, . .., a4, (0 < a; < 107).

B TpeTbeii cTpoKe BXOIHBIX JAHHBIX 3allMICaHa IIePeCTaHOBKA YHCeJ OT 1 JI0 n — MOPSI0K, B KOTOPOM
3aUE€PKUBAIOTCS YHCIIA.

@dopmaT BbIXOAHbIX AAHHbIX

B BI)IXO,ZLHOfI (bafm BBIBE/IUTE 1 CTPOK, KazxK/lasd M3 KOTOPBIX JJOJI2KHa CO/IepzKaTb OJHO YUCJIO — MakK-
CUMaJIbHYIO CYMMY Ha IIOAOTPE3KE 3aJaHHOT'O MaCCHBa, HE COZepzKallleM 3aqépKHyTbIX quceJ1, II0CJjIe BbI-
IIOJIHEHU A OY€epeTHOrO ,HefICTBI/IH.

lMNpumepsbl
CTAHIAPTHHN BBOJ, CTaHZAPTHHN BHBOJ

5

1325 4
412 3

0

6

12345 5
2351 5

1

0

8 18
55446655 16
52871346 11

8

8

6

6

0

3ameuaHne

B IIEPBOM TE€CTOBOM IIpUMeEPE IIPOUCXO/UT CJIeAyroniee:

1. BagepkuBaercs TpeTHuil 3/leMeHT, MaccuB nmpuHuMaeT Bug 1 3 * 5. OTpe30oK ¢ MAKCUMAJILHO CYMMOI
5 COCTOUT U3 OJIHOTO UUCTIa 5.

2. 3auyepKuBaeTCs YeTBEPTHIil 3jeMenT, Maccus npuHumaeT Bug 1 3 % *. OTpe3oK ¢ MaKCHUMAJILHO
cymMoit 4 cocTouT m3 AByX umcen 1 3.

3auepKUBAETCs IEPBbI 3JIEMEHT, MAaCCUB IIPUHUMAET B * 3 * *. OTPe30K ¢ MAKCUMAJILHO CyMMO
3 COCTOHUT M3 OIHOI'O YHCJa 3.
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4. 3auepKUBAETCs] OCTABIIUICS BTOPOM SJIEMEHT, B 3TOT MOMEHT HEIIYCTHIX JAOIIYCTUMBIX IOIOTPE3KOB
HE OCTaeTCs, TTOITOMY 3/IeCh OTBET PaBEH HYJIIO.
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3apada G. Bcem umMokun B atom 4vaTtuke!

Wmst Bxognoro dgaitira; stdin

WNmsa Beixoanoro daiiia: stdout
Orpanundenne 10 BpeMEHU: 6 cexyHT
OrpaHnudenue 1o IaMsITH: 256 merabaiiT

Ceroaust Mapu, Kak IporpaMMUCTY COIUAILHOI ceTn « Tenerpadyuky, MpeacTonT peaan30BaTh CI0XK-
HYIO CHCTEMY YIIPABJICHUST IATAMHU.

Bagata Mspu ycoKHsIeTCsT TeM, 9TO B COIUAJBHYIO ceTh «leserpadunks» BHEJIPEHA MPOIBUHYTASI
cucreMa mudpoBanus «ZergRusy, mpocrasi, Kak Bcé reruaibHoe. CyTh €é B TOM, 9YTO B CUCTEME XPAHUTCS
OJlHA TIEPEMEHHAs ZeTrg, KOTopas NpuHUMaeT 3Hadenns oT 0 (BkmounTensno) 1o p = 10% + 3 (uckmouas
P) U MEHSIeTCsI B 3aBUCUMOCTHU OT COOBITHIT B cHCTeMe.

B commanbuoii cetn Bcero n mosbzosareneii (1 < n < 10%). B nagase aus KaskIblil HOIL30BaTEDb
OKa3bIBAETCs B CBOEM COOCTBEHHOM dYaTe, B KOTOPOM 00JibIlie HUKOTro HeT. [lepemennas zerg B HavaJie JTHs
ycTaHaBuBaeTcs paBHoit (.

B Tedenne mHSI TPOUCXOISIT COOBITHUSI TUIIOB:

1. Yuacrauk ¢ HOMepoMm (i + zerg) mod n mOCBLIAET COOOIIEHHE BCEM YYACTHUKAM, CHJISIIIIAM
c HUM B dare (B TOM dunciae u cebe caMOMy), IPU ITOM IIEpEMEHHasl zerg 3aMeHsIeTCsl Ha

(30 - zerg + 239) mod p.

2. IlpoucxomuT ciaMsiHue YaTOB, B KOTODPBIX CHIST YyYaCTHUKH ¢ HOMmepamu (i + zerg) modn wu
(j + zerg) mod n. Eciu yyacTHUKY ¥ TaK CHJEIN B OJHOM YaTe, TO HUYETro He IPOUCXOAuT. Ecim B
Pa3HbIX, TO YaThl 0ObEANHSIIOTCS, a IIEPEMEHHOI zerg npucBanBaercs 3uadenue (13-zerg+11) mod p.

3. YuacTHuk ¢ HOMepoM (i + zerg) mod m XoueT y3HATh, CKOJBKO COOOIIEHHH OH He IPOYUTAI, U
pounTaTh NX. EC/IM yIacTHUK MPOYMTAN ¢ HOBBIX COODINEHU, TO EPEMEHHO Zerg MpUCBAnBAETCS
suadenne (100500 - zerg + ¢) mod p.

Ber momozkere Mapu peasin3oBaTh CHCTEMY, 00PaOATHIBAIOILYIO 9TH COOBITHSI !

®dopmaT BXOAHbIX AAaHHbIX

B nepgoit crpoke BxoHOTO aiiia 3amucanbl HarTypasabibe dnciaan (1 <n < 105) — YUCJIO TT0JIb30Ba-
Testeit conpaspuoit cern. um (1 < m < 3-10%) — 4nca0 cobLITHIL, TPOM3ONIEIINX 32, JIeHb. B cieyiommx
M CTPOKaX COMEp:KUTCHA omucanue cobbiTuii. IlepBoe Iesioe 4mMcio B CTPOKE O3HAYAET THI COOLITUS t
(1 <t<3). Ecom t = 1, nanee caexyer aucio ¢ (0 < ¢ < n), 10 KOTOPOMY MOXKHO BBIYHCJIUTH, KaKOIf
Y4YacTHHUK nocsas coobmmenne. Eciu t = 2, nanee caenytor unciaa i u j (0 < 4,5 < n), 10 KOTOPBIM MOXKHO
BBIUUCJIATH HOMEPA YYACTHUKOB, YAThl C KOTOPBIMU JIOJ2KHBI 00bequHuThCst. Benmn ¢ = 3, nastee ciemyer
qucsio ¢ (0 < ¢ < n), 10 KOTOPOMY MOYKHO BBIYHC/IUTH HOMED yUaCTHUKA, YKEJIAIONIEro Y3HATH, CKOJIBKO Y
HEro CooOIeHN, U TPOIUTATH UX.

®dopmaT BbIXOAHbIX AAHHbIX

st KaxKJioro cobbITHs THIIA 3 HY2?KHO BBIBECTU YUCJIO HEIPOUYUTAHHBIX COODIEHUI y yIaCTHUKA.

lNpumepsbl

stdin stdout [losicHeHUE
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