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3apaya A. Pa3spesaHue rpada

Nwms Bxonuoro daiia:
Nwms BeixogaOTO daiiia:
Orpanndenue 110 BpeMeHHU:
Orpanudenue 110 HAMSATH:

cutting.in
cutting.out
2 CeKyH/IbI
256 merabaiiT

Han neopmentupoBanublit rpad. Hag HuMm B 3a7aHHOM TOpAIKe TPOM3BOAAT OMEPAIINN CJIETYIONINX
JBYX THUTIOB:

e cut — pazpe3arh rpad, TO eCTh yJaIUTh U3 HETO Pedpo;

e ask — IIPOBEpPUTD, JIEXKAT JIU JIBE BEPIIUHBI I'pada B OJHON KOMIIOHEHTE CBI3HOCTH.

WN3BecTHO, YTO IOCJe BBIIOJHEHUs BCEX OIepalnnii Tuma cut pébep B rpade me ocramgoch. Haitanre
PE3yabTAT BBIIOJIHEHINS KaKJ0W n3 onepanuit tuna ask.

dopmaT BXOAHbIX AaHHbIX

[lepBas crpoka BxojHOTO (haiiga COAEPKUT TPHU IETBIX YUCIA, PA3/IEJEHHBIE PODeiaMu — KOJIMYEeCTBO
sepmun rpada n, KoamuecTBo pébep m u kosmvectso onepanuii £ (1 < n < 50000, 0 < m < 100000,
m < k < 150000).

Crenytorime m CTpPoK 3a7af0T pébpa rpada; i-g U3 ITUX CTPOK COAEPKUT [ABA UUCTA U; U U;
(1 < uj,v; < n), pazpenénnble npobesaMu — HOMEPa KOHIIOB i-ro pebpa. Bepmuubl HymepyoTes ¢ en-
HUIIBI; Tpad HE CONEPYKUT TMEeTE/Tb U KPATHBIX PEGEp.

Hasiee cienyior k cTpok, onuckBamommx omnepanuu. Onepanus Tuma cut 3aJaéTcst CTPOKOH «cut u
v» (1 < u,v < n), KOTOpas o3HAYAET, UYTO U3 rpada yAagsIioT pedbpo MexK Ty BepmuHamu u u v. Oneparust
tuna ask 3ajgaéres crpokoit «ask u vy (1 < w,v < n), KOTOpas O3HAYAELT, YTO HEOOXOMMO y3HATD,
JIEZKAT JIM B IAHHBIH MOMEHT BEPIINUHBI U U U B OJIHOI KOMIIOHEHTE CBA3HOCTH. ['apaHTUPyeTCs, 9T0 KaXK/10€e
pebpo rpada BCTPETUTCS B OMEPANAAX THMA Cut POBHO OJWH Pas.

dopmMaT BbIXOAHbIX AAHHbIX

st kaykmoit omeparmn ask BO BXOZHOM aiiie BBIBEANTE Ha OTAEILHON CcTpoke caoBo «YES», ecin
JIBe YKa3aHHBIE BEPIIUHBI JIEXKAT B OJTHON KOMIIOHEHTE CBA3HOCTH, 1 «NO» B mpoTuBHOM caydae. ITopsmok
OTBETOB JI0JI?KEH COOTBETCTBOBATH MOPSIKY oreparuit ask Bo BxomuoM daiise.

Mpumep
cutting.in cutting.out

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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3apgada B. MnHumanbHOe ocToBHOE AepeBo

Nwmsa Bxoguoro daitra: mst.in

Nms Beixoguoro daiiia; mst.out
Orpanndenre 0 BpEMEHNU: 1 cexynma
Orpanudenue 1o TaMATH: 256 merabaiiT

Jla® CBSI3HBII HEOPHEHTHPOBAHHBIN B3BeIeHHbI rpad. Heobxommnmo BEIOpATE B 9TOM I'pade HEKOTOpOoe
[IOJIMHO2KECTBO PEOEP MUHUMAJIBHOIO CyMMapHOI'O BECA TaKUM 00Pa3oM, 4TOOBI MEXK/y JIIOOBIMU JIBYMsi
BepiinHaMu rpada cyIecTBoBaJ IyTh U3 BRIOpAHHBIX PEGED.

OueBuiHO, 4TO BHIOPAHHOE MOJAMHOKECTBO PEOED JIOJIZKHO ObITh J1ePEeBOM (/1T MUHUMAIBHOCTU CyM-
MapHOTO Beca pebep), U TaKOe IMOIMHOYKECTBO HA3BIBACTCI MUHUMAALHOM OCTNOSHbIM 0ePe6OM TUITA MU-
HUMAADHBM KAPKACOM.

dopmaT BXOAHbLIX AaHHbIX

[TepBas crpoka BxomHOrO (ailia COMEPKUT ABA HATYPAJIBHBIX YUCAA N U M — KOJUYECTBO BEPIIHH
u pebep rpada coorBercrBenno (1 < n < 20000, 0 < m < 100000). Cregyromue m CTPOK COmEp:KAT
onmcanme peédbep 10 OJHOMY Ha CTpoKe. Pebpo HOMEp ¢ ONMHMCHIBAETCS TPeMsl HATypPaJIbHBIMU YnuCTaMu b;,
e; 1 w; — HOMepa KOHIOB pebpa u ero Bec coorsercterno (1 < by, e; < n, 0 < w; < 100000).
lapanTupyercs, 910 gaHHbIl rpad sABASETCS CBABHBIM.

dopmMaT BbIXOAHbIX AAHHbIX

HporpaMMa J02KHa BBIBECTH OJHO IIEJI0€ YHCJI0O — B€C MUHHMAJIBHOTO OCTOBHOTO JepeBa.

MNMpumepsbl
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3apava C. exub ObvegnHeHuns

Wwms Bxonuoro daitna: unionday.in
Nms BeixojHOro daiiia: unionday.out
Orpanudenue 1o BpeMeHU: 2 CexyH[bI
Orpanudenue 110 HAMSATH: 64 merabatita

B Baittiannm ecTs 1esibIxX 12 TOPOIOB, HO HET HU onHON qoporu. Koposb crpansl, Banbaemap ge Beap,
penin NCIIPpaBUTH 3TY CUTYAIUIO U COEIVUHUTH HEKOTOPBIE TOPOJa JOPOTaMU TakK, LITO6I:I 10 9TUM J0POTraM
MOXKHO OBLIO T0OpAThCs OT JIFOOOTO TOpOoIa 10 JII000ro Apyroro. Korma crponteibcTBo OYIeT 3aBEPIEHO,
KOpOJIb TIaHupyer ornpazaHosars leas Obbenunaenns. K coxkasiennio, kKasna Baiitjanimu moaTu mycra,
[IO3TOMY KOpOJIb TpeOyeT COKOHOMUTH JEHBI'M, MUHUMU3UPOBAB CYMMAPHYIO JIJINHY BCEX MOCTPOEHHBIX
JIOpor.

dopmaT BXOAHbIX AAHHbIX

I[lepBas cTpoka BxozgHOrO (haiia cofepRuT Harypaabaoe aucao n (1 < n < 5000) — koamaecTBo TOPO-
JnoB B Baitmanamu. Kaxkmas us cieayommux 1 CTPOK COAEPKUT 0 JIBA, MEJIBIX YUCIA Tj, Y — KOOPANHATHI
i-ro ropoga (—10000 < z;,y; < 10000). Hukakune n1Ba ropoja He PACHOIOKEHBI B OJHON TOYKE.

@ opmaT BbIXOAHbIX OAHHbIX

[lepBast cTpoka BRIXOMHOrO (haiiia JOMIKHA COAEPKATH MUHIMAJIbHYIO CYMMAapHYIO IINHY JOpOr. BoI-
BEJUTE YUC/I0 C TOYHOCTHIO He MeHee 1073,

MNMpumep

unionday.in unionday.out
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3apavya D. Macno

WNwms BxoaHoro daitra:
Nwmst BeIxOgHOTO daiiia:
Orpanndenne Mo BpeMeHH:
Orpanudenue 1Mo maMsITH:

0il.in
oil.out

2 CeKyHIbI

64 merabaiiTa

Mexy mynkramu ¢ Homepamu 1,2,..., N (N < 1500) nposiozkeno HeCKobKO aopor. JIinHa kax 1o
noporu u3BectHa. Ilo 3T0i cucTeme 0poOr MOXKHO 10O6paTHC U3 JIOOOr0 YIOMSHYTOIO IIYHKTA B JIFOOOI
JIpyroii. ABTO3alpABKU PACIIOIOXKEHBI TOJBKO B IMyHKTax. Tpebdyercst OnpeeinTh, KAKOe MaKCUMaIbHOE
paccrogaue 6e3 3aIpaBKy J[0JI2KEH ObITh B COCTOSHUY [IPOE3KaTh aBTOMOOWIIb, 4T00b! 6€3 mpobsieM mepe-
ABUTaTbCA MEXK/1y IIYHKTaMHMH.

dopmaT BXOAHbLIX AaHHbIX

B nepgoii crpoke Bxognoro daitna naxogsarcs uncaa N n K (kommuecrso gopor), 1 < N < 1500,
1 < K <400000. B cregytomux K cTpokax yKa3aHbI Iapbl IYHKTOB, CBA3aHHBIX JOPOTAMUI, U PACCTOAHIE
MEXK/Iy HUMU — I1eJI0€ YUCJI0 KujaoMeTpoB, He npesbimatomee 10 000.

dopmaT BbIXO4HbIX OAHHbIX
B BeIxX0mHOM (haiiie JoIKHO 0KA3aThCS OHO UNCI0 — IIMHA MAKCUMAILHOTO TTpobera 6e3 JT03ampaBK.

MNMpumepsbl
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3apada E. Kocmuyeckas akcnegunuyuns

Nms Bxopnoro daita: expedition.in
Nwms Beixognoro daiiia: expedition.out
Orpannvenne Mo BpeMeHNU: 2 CeKyHJIbI
Orpanndenne 0 TaMSATH: 64 merabatiTa

B 2004 roxy oburarenn maamerst Kpemonwmg OpraHM30Ba/ i KOCMUYECKYIO SKCIEIUIIAIO JjIs MMOJIETa,
B COCEIHIONI0 TAJIAKTHUKY, TJle II0 UX pacyéraM CyIIeCTBYET ILJIaHeTa, MPUroaHas s Ku3un. Ha kocMmae-
CKOM KOpabJie ObLJI CKOHCTPYUPOBAH >KUJION KOMILIEKC, Ky/Ia 3aCEIUIN MHOYKECTBO YIEHBIX.

2Kwuoit komrieke umeer hopMy IPAMOYTOJBHOTO MapaJsiiesenuiesa pazMepa n X m X k. Kommiaekc
pasbur Ha Kybuueckue orceku ¢ pazmepamu 1 X 1 X 1, Bcero nmk orcexos. Kak1blit 0TCEK mMeeT KOOpIu-
HaTh! (T,Y, Z), COOTBETCTBYIOIINE TIOJOKEHIIO 0TCeKa B KoMimiekce, e 1 <z <n,1 <y <m,1 <z < k.

Paccrosinnem mexjy AByMs OTCeKamu € KoopauHaramu (T1,Y1,21) u (Z2,Y2,22) HAB0BEM YHUCIO
|z1 — m2| + |y1 — y2| + |21 — 22|. IBa orceka HAXOAATCA B OJHOM DSy, €CJIU UX KOODIMHATHI OTJIHYA-
I0TCsl POBHO OJ1HO¥ KOMIIOHEHTO! (nanpumep, (2,4,3) u (2,6,3) naxogsrces B ogHOoM psjy). IBa orceka
SIBJISIIOTCST COCETHUMU, €CJIN PACCTOSHIAE MEXKIy HUMHU PABHO €IMHHUIIE.

B kazkapiii oTcek ObLI YCTAHOBJIEH IMEPCOHAIBHBIA KOMIIbIoTep. Ilocae B3aéTa KuTean KOMILIEKC pe-
MUIU 00'beJUHUTH CBOM KOMITBIOTEDHI B C€Th. DI pa3paboTaH MjIaH MTPOKJIa BIBAHNS CETH, KOTOPBIl TpeI-
CTaBJIAET COOOIl CAEAYIONIYIO MPOIEAYPY: BHIOMPAIOTCS IBa OTCEKA, HAXOMSIIINXCI B OAHOM psany. [lepsoiit
OTCEeK HA30BEM HAYaIbHBIM, BTOPOil — KOHEUHBIM. POOOT, MPOKJIAIBIBAIOIIII CETh, CTAPTyeT B HAYAJIbHOM
orceke. Ha kaxk oM mare poboT mepeIBUraeTCa B TOT COCEIHNN OTCEK, PACCTOSHIE OT KOTOPOIO 10 KOHEed-
HOTO MUHUMAJIBHO. [Ipr 9TOM OH cOeuHSIET TTapbl KOMITBIOTEPOB B COCEIHUX OTCEKAX, Yepe3 KOTOPhIe OH
IIPOXOJINT, €CJIM 3TO He IMPUBOIUT K 00Pa30BAHMUIO MUKJIa. Kcan XKe coennHeHne IpUBOIUT K 00PA30BAHIIO
[UKJIa, TO PODOT 3aMOMUHAET KOOPJIMHATHI YTON Maphbl COCETHUX OTCEKOB M HE COEJIMHSET KOMITHIOTEDHI
B HUX MexKgy coboii. PoboT mepemeraercs, moKa He JOCTUTHET KOHEIHOI'O OTCEKA.

VKazaHHasi TPOLEypPa TOBTOPSETCS ¢ pas.

Bawm mweobxonmmMo onpesennTh, KaKne mapbl 0TCEKOB 3aTOMHII POOOT.

dopmaT BXOAHbIX AAaHHbIX

[lepBasi cTrpoka BxoAHOrO hailia CcoaepKuUT deTbipe uuciaa n, m, k, ¢ (2 < n,m,k < 100,
1 < ¢ <20000).

asiee ciiestyeT ¢ CTPOK, OMMUCHIBAIOIIUX MAPHI OTCEKOB, MEXK/Iy KOTOPBIME IIpo/iBUraeTcsa pobor. Kax-
Adad CTPOKa COACPZKUT MEeCTh YUCeJI: IIePBbIE€ TPU YUCJjla — KOODAMHATHI HAYaJIbHOT'O OTCEKa, OCTaBIINECHA
TPU YUCIA — KOOPJUHATHI KOHEYHOTO OTCEKA.

@ opmaT BbIXOAHbIX OAHHbIX

s KaX 01 mapbl OTCEKOB, KOTOPYIO pOOOT 3amOMHUJ, BBIXOIHOM (Daiiyl TOIKEH COJAEPHKATH CTPOKY
C IIeCTHI0 YUCJAMU — KOOPNHATAMU OTCEKOB B MOPSIKE MPOXOXKIEHUS NX POOOTOM.

Mpumep
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3apava F. Bcem umoku B aTom 4vaTtuke!

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.

MNpumepsbl
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