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3apgaya A. Pa3spe3satxue rpada

Wwms Bxommoro daitia:
Nmsa seixognoro daiina:

cutting.in
cutting.out
2 cexyH/bl
256 merabaiiT

OrpaHuyeHue 110 BpeMeHuU:
Orpanuyenue 1o maMaTH:

Jan neopmenTtupoBauuslii rpad. Haxg HuM B 331aHHOM TOpPsiIKe MPOM3BOISAT OMEPAITHH CJTe-
AYIOIUX JIBYX THIOB:

e cut — pasdpe3arhb rpad, TO eCTh yIAJIUTH U3 HETO PedPO;

® ask — IIPOBEpUTH, JIe’KAT JIU [IBe BePUIMHBL I'pada B OJHON KOMIIOHEHTE CBI3HOCTH.

N3BecTHO, 9TO 1IOC/IE BBIIIOJIHEHMS BCEX olepanuil Tuia cut pébep B rpade He 0CTaI0Ch.
Haiinnre pe3yabTaT BBITIOTHEHUS KayK 0¥ M3 orepanuii Tumna ask.

®MopmaT BXOAHbIX JaHHbIX

IlepBas crpoka BxomHOro (haiilyia COOepKUAT TPU IEJIbIX YUC/IA, Pa3/ieeHHbe mpobeaMu —
KOJIMYECTBO BepmuH rpada 7, KOJUIecTBO pébep m m kKommgecTso oneparmii k (1 < n < 50000,
0 < m < 100000, m < k < 150000).

Cremyiomme m CTPOK 33Jai0T pébpa rpada; i-s1 U3 ITUX CTPOK COAEPIKUT JBA YUCTA U; U Vj
(1 < us,vi < ), paszmenénnne npobessaMu — HOMEPA KOHIOB i-ro pebpa. Bepmmabl Hymepytorcs
¢ equHALB; rpad HE COMEPXKUT MEeTeIb U KPATHBIX PEdep.

Haustee caenyior k crpok, onmcbiBaiomux ornepamuu. Onepamnus tuna cut 3a1aércs CTPOKO
«cut u v» (1 < u,v < n), KOTOpas O3HAIAET, 9TO U3 rpada YIAIAIOT Pe6PO MEXK Ty BEPIITHAMEA
u u v. Oneparus tuna ask 3amaérca crpokoit «ask u v» (1 < u,v < ), KOTOpas O3HAYAET,
9TO0 HEOOXOOWMO y3HATH, JI€XKAT JIA B JAHHBI MOMEHT BEPIIMHBI U W U B OJHOU KOMIIOHEHTE
cBsI3HOCTH. [apaHTHUpyeTcs, 94To Kaxk10e pebpo rpada BCTPETUTCS B OMEPAIMSX TUIA cUut POBHO
OIIMH pa3.

MopmaT BbIXOAHbIX AaHHbIX

Jns xaxmoit oneparmn ask BO BxoaHOM baiiie BBIBEIUTE Ha OTIEIBHOI CTPOKe CII0BO «YES»,
ecu ABe yKa3aHHble BepPUIUHBI JieXKaT B OZHOI KOMIIOHeHTe CBA3HOCTH, U «NO» B IIPOTUBHOM
cityqae. Ilopsiok 0TBETOB 0/IZKEH COOTBETCTBOBATH IOPAIKY oueparuil ask Bo BxonuoM daite.

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

3apgaya B. MuHnmanbHoe OoCTOBHOE OepeBo

Nwmsa sxoaHoro daiina: mst.in
WNmsa Beixognoro daiia: mst.out
Orpanudenue M0 BPpEeMEHM!: 1 cexyHma

Orpanudenue 10 MaMATH: 256 merabaiT

Han cBA3HBIA HEOPUEHTUPOBAHHBIN B3BelieHHblH rpad. Heobxomaumo BbIOpaTh B 9TOM I'pa-
de HEKOTOPOE OAMHOXKECTBO PEGEpP MUHHMAJBHOTO CYMMAapHOIO Beca TaKUM 00pa30M, ITOOBI
MeXy JIIOOBIMU JIByMs BepIIMHAMH rpada CymecTBoBajI IIyTh U3 BHIOPAHHBIX PEGED.

OueBuanO, 4TO BEIGPAHHOE IIOAMHOKECTBO PEGEP AOJKHO ObITh 1epeBoM (11 MUHUMAJIBHO-
CTH CyMMapHOTO Beca Pebep), W TaKOe MOJMHOKECTBO HA3BIBACTCT MUHUMEALHYM 0CTILOGHDLM
depesom Wil MUHUMAALHOM KAPKACOM.

®opmaT BXxogHbIX AaHHbIX

IlepBast cTpoka BxomHOro daila COOEP:KUT ABA HATYPAIBHBIX GHUCIA N U M — KOJUIECTBO
Bepmun u pebep rpada coorBercreerno (1 < n < 20000, 0 < m < 100000). Cnenyromue m
CTPOK COIEpIKaT OMHMCaHWe pEdep Mo OJHOMY Ha, CTpoke. Pebpo HOMEp ¢ OMUCHIBAETCS TPEMsT
HATYPAJIBHBIMA IHUCIaMUA D;, €; U W; — HOMEpa KOHIOB pebpa m ero Bec coorBercTBerHo (1 < b,
e; <n, 0 < w; <100000).

TapanTupyercst, 9T0 maHHBIA rpad SBISETCS CBI3HBIM.

MopmaT BbIXOAHbIX AaHHbIX
HporpaMMa A02KHa BBIBECTHU OJHO IIeJI0€ YHCJ/I0 — B€C MUHHMAJIbHOI'O OCTOBHOI'O JepeBa.
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3apauya C. Jenb O6GbegnHeHus

Wwms Bxommoro daitia:
Nmsa seixognoro daiina:
OrpaHuyeHue 110 BpeMeHuU:
Orpanuyenue 1o maMaTH:

unionday.in
unionday.out
2 cexyH/bl
64 merabaiiTa

B Baiitianaun ecth meabix n ropogaos, HO HeT Hu omHoi moporu. Koposb crpansl, Basbme-
map Jge Beap, pemni ucipaBuTh 3Ty CUTYalUIo U COEUHUTH HEKOTOPBIE NOPO/Ia JOPOraMK TaK,
9TOOBI IO 3TUM JIOPOTAM MOXKHO OBLIO J00paThCst OT JII0OOTO TOpoma 10 J1oboro japyroro. Ko-
rJa CTPOUTENILCTBO By/IeT 3aBEPUIEHO, KOPOJIb IJIaHUPYeT oTnpa3auoBarh Jeas O6bequnenus.
K coxanenuio, kazua Baittsianauu no4ru mwycra, 11031oMy KOpoJib Tpebyer COKOHOMUTD JIEHbIH,
MHUHUMA3UPOBAB CyMMAapPHYIO JJINHY BCEX MOCTPOEHHBIX JIOPOT.

dopMaT BXOAHbIX JaHHbIX

Ilepsas crpoka Bxommoro daiina comepxur narypanbuoe uucao n (1 < n < 5000) — ko-
JIMYECTBO TOPOAOB B Baiitmammmm. Kaxkmas w3 CIemyommx n CTPOK COMEPIKUT IO [IBA IEJIBIX
aucsaa Ti, Y; — KoopamHaThl i-ro ropoma (—10000 < z;,y; < 10000). Hukakme mBa ropoma
HE PacIIOJIOKEHbI B O/IHOI TOYKe.

®dopmaT BbIXOAHbIX AAHHbIX
TlepBas crpoka BbIxomHOrO ailia JOJKHA COAEPKATH MUHUMAJIBHYIO CyMMAPHYIO JJIMHY
Jopor. BeiBejure 4uCI0 ¢ TOYHOCTHIO HE MeHee 1073,
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3apgaya D. Macno

Nmsa Bxoauoro daiina: oil.in
Mmsa Berxomuoro daitma: oil.out
OrpanudeHnue 10 BpeMeHMU: 2 cexyHIBI

OrpanudeHue 10 maMsaTu: 64 merabaiita

Mexay myrkramu ¢ somepavu 1,2, ..., N (N < 1500) nponoxkeno HeCKOIBKO mopor. IimHa
KaxK70i moporu u3BectHa. 11o 3T0# cucreme mopor MOXKHO HOOPATHCH U3 JII0O0r0 YIOMSIHY TOTO
MyHKTa B 110000 Apyroii. ABTO3aIpaBKu pacoI0XKeHbl TOJILKO B MyHKTaX. TpedyeTcs onpeme-
JINTh, KAKOEe MaKCUMAJIbHOE PACCTOsHUE 0e3 3alpaBKU J0JKEH ObITh B COCTOSAHHMU IPOE3XKATH
aBTOMOOWIb, YTOOBL 6€3 IPOOJIEM II€PEIBUTATHCH MEK/IY ILyHKTAME.

®dopmaT BXoAHbIX JaHHbIX

B mnepsoit crpoke Bxommoro daiina maxomarca uwmciaa N m K (KommaecTtBo m0por),
1 < N <1500, 1 < K < 400000. B cneqyromux K cTpokax yKa3aHbBI TApbl IIYHKTOB, CBs-
3aHHBIX JOPOraMM, U PACCTOSHUE MEXK/ly HUMU — I€JI0€ YUCJIO KUJIOMETPOB, HE IIPEBBIIIAIOINIEe

10000.

MopmaT BbIXOAHbIX AaHHbIX
B BoixomHOM daiine I0/IKHO OKa3aThCsA OJHO YUCJO0 — JJIMHA MaKCHUMAJIbHOrO IIpobera 6e3
JT03ATTPABKH.
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3apaya E. Kocmunyeckas akcneguuuns

Nwma sxoaHoro daiina:
Nmsa Bbixogsoro daiiia:
OrpaHudenue M0 BpeMEeHMU:
Orpanuyenue 1o maMaTu:

expedition.in
expedition.out
2 cexyHIBI

64 merabaiiTa

B 2004 roay oburaresu iranernst Kpemonu opranu3oBa/im KOCMUYECKYIO SKCIIEIUIUIO JJjIsd
MOJIéTa B COCETHIOIO TAJTAKTUKY, T/e TI0 UX PAcYéTaM CYMIECTBYET IJIaHeTa, IIPUTOTHAS Il K U3~
nu. Ha kocmMuyeckom kopabiie ObLI CKOHCTPYUPOBAH KUJION KOMILIEKC, Ky/la 3aCe/ NI MHOMKE-
CTBO Yy4€HBIX.

2Kunoit koMmriekc nMeer (pOpMy IPSIMOYTOJIFHOTO TapaJIIesIenumeia pa3mepa n X m X k.
Kowmrureke pa3bur na kybuueckue orcexu ¢ pasmepamu 1 X 1 X 1, sBcero nmk orcekos. Kax aprit
OTCeK uMeeT KOOpAuHAThl (Z,Y,2), COOTBEICTBYIOLIME II0JI0KEHUIO OTCEKa B KOMILIEKCE, /e
I1<es<n,1<ys<m,1 <2<k

PaccrogameM Mex Iy aByMs OTCEKaMu C KoopmuHatamu (T1,Y1,21) u (T2,Y2,22) HA30BEM
quciio |x1 — x2|+ |y1 — y2| + |21 — 22|. [IBa orceka HAX0QATCA B OIHOM PsJLy, €CJIM UX KOOD/UHA-
THI OTJIMYAIOTCS POBHO OJHON KOMTOHEHTO# (Hampuwmep, (2,4,3) u (2,6,3) maxomarca B ogHOM
pay). JBa oTceka SBASIOTCA COCETHUMU, €CITM PACCTOSHUE MEXKTy HAMHU PABHO €JMHUIIE.

B kaxzplit orcek ObLI yCTaHOBJIEH LIEPCOHAJIbHBINA KoMmIiboTep. [locne B31éra xurenan KoM-
IJIEKCA, PEITUIN 00 bEINHUTD CBOU KOMITHIOTEPHI B C€Th. BhII pa3paboTaH IIaH MPOKJ/IaIbIBAHUS
CeTu, KOTOPBIH TpecTaBasgeT COO0N CAeAyOnIyo IPOIeAypPy: BBIOMPAIOTCA ABA OTCEKA, HAXO-
[AIUXCA B OAHOM Dsify. IlepBbiil orcek Ha30BEM Ha4va/IbHBIM, BTOPOH — KOHedHbIM. Po6or,
MTPOKJIAIBIBAIONINI CeTh, CTApPTyeT B HAYAJIbHOM oTceke. Ha Kaxkjom mrare pobOT TepeiBura-
e€TCsd B TOT COCETHHN OTCEK, PACCTOSHHME OT KOTOPOrO A0 KOHEYHOTO MUHHUMAJBHO. IIpm 3ToM
OH COEIMHSET IIAPbl KOMIILIOTEPOB B COCEIHMX OTCEKAX, 9YePe3 KOTOPhIE OH IIPOXOMT, €CJIU 3TO
He TIPUBOIUT K OOpa30BaHMIO NMUKJA. KCam e coeauHeHne MPUBOAUT K OOPA30BAHUIO ITHUKJIA,
TO POOOT 3AIIOMHUHAET KOOPAMHATHI 9TOM HMaphl COCETHUX OTCEKOB M HE COEIUHSET KOMIIbIOTEPBI
B HUX Mexy coboil. Pobor mepemeniaercs, moka He TOCTUTHET KOHEYHOTO OTCEKA.
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Vka3aHHasd IPOIEIypa IIOBTOPIAETCH ¢ Pa3.
Bawm Heo6xommMo ompeiennTh, KaKue apbl OTCEKOB 3ATIOMHUI POOOT.

®opmaT BXoAHbIX JaHHbIX

IlepBasi cTpoka BxOmHOrO (aiija COMEpKUT HFeThipe [amcaa 1, m, k, ¢ (2 < n,m,k < 100,
1 < ¢ <20000).

Jlasee ciaemyeT ¢ CTPOK, ONMUCHIBAIONUINX [IAPHI OTCEKOB, MEXK/Iy KOTOPHIMU IIPOJABUIAETCS PO-
6or. Kaxx1asg cTpoka COIEP:KUT IIEeCTh YUCE/I: LePBble TP YUCjIa — KOOPIAMHATHL HAYAIHLHOIO
OTCEKAa, OCTABIINECS TPU YNCIa — KOOPAMHATHI KOHETHOTO OTCEKA.

MopmaT BbIXOAHbIX AaHHbIX
st KaxK 101 11apbl OTCEKOB, KOTOPYIO POOOT 3allOMHUJI, BBIXOIHOM (hailir JOJDRKEH ComepxKarhb
CTPOKY C TECTHIO YNCTAMU — KOOPIUHATAMH OTCEKOB B MOPSIKE MPOXOXKICHUS UX POOOTOM.

Mpumep
expedition.in expedition.out
5426 331231
241211 311211
511541 311211
511211
531131
311111
311211

3apaqa F. Bcem umokun B 3tom 4aTtuke!

Mwmsa Bxogmoro daitia: chat.in
Wwmsa Berxomuoro daitma: chat.out
OrpaHudeHue 10 BPEMEHH: 2 cexkyHIBI

OrpaHuyeHue Mo MaMsITH: 256 merabaiiT

Ceroaus Mapu, Kak TporpaMMHCTY cOlUasbHOM cetu «Tenerpaduuks, npeacrour peainso-
BATh CJIOKHYIO CUCTEMY YIIPABJICHUS YATaAMU.

Banaya Mapu yc/I0KHIETCA TeM, 9TO B COIUAJIbHYIO ceTh «Tenerpadauk» BHEAPEHA [IPOJIBU-
HyTas cucrema mudposanns «ZergRuss», mpocras, kak Bcé remnasbaoe. CyTh €€ B TOM, 9TO B
CUCTeMe XPAHUTCA OJTHA TIEPEMEHHAdA ZEerg, KOTOpas MpuHUMaeT 3Hauenns 0T 0 (BK/IIOUUTEIHHO)
10 p = 10° 4 3 (uckmouas p) U MEHFETCH B 3aBECHMOCTH OT COOBITHIA B CHCTEMe.

B commanbHO# cetm BCero n mosb3oBarenei (1 < n < 105). B magaJsie qHA KarKIbIH HOJIB30-
BaTe/Ib OKa3bIBAETCSI B CBOEM COOCTBEHHOM dYaTe, B KOTOPOM OoJibiiie HUKOro Het. [lepeMenHas
Zerg B HAYAJIE JHS yCTaHABIMBaeTCs paBHOU (.

B reuenwue nHa mpoucxomaT cOOBITHS THUIIOB:

1. Ywactauk ¢ Homepowm (i+ zerg) mod n MOCHLIAET COOOMIEHNE BCEM YyIaCTHUKAM, CHTSTITAM
¢ HuM B 9aTe (B TOM [mcse u cebe caMoMy), TIPU STOM NEPEMEHHAs Zerg 3aMEHseTCs Ha

(30 - zerg + 239) mod p.

2. IIpoucxoauT CMAHUE YaTOB, B KOTOPBIX CHJAT y4acTHUKHU ¢ HoMepamu (i + zerg) mod n u
(j + zerg) mod n. Ec/in y9aCTHUKY W TaK CHJIEIA B OJHOM 9aTe, TO HAYIETO HE TTPOUCXOINT.
Ecnu B pasHbIX, TO 9aThl O0OBbEIUHSAIOTCS, a MEPEMEHHOM Zerg MPUCBAMBAETCHA 3HAYCHHE
(13 - zerg + 11) mod p.

3. Vuacrauk ¢ HomepoM (i+zerg) mod n Xo4eT y3HaTh, CKOJILKO COOOIIEHHIT OH He IIPOYUTA,
1 1pounTaTh MX. ECAM y4acTHUK 1pO4YuTas ¢ HOBBIX COOOIIEHMIA, TO II€PEMEHHOMH Zerg
npucsamBaerca 3uagernue (100500 - zerg + ¢) mod p.

Brr momoxkere Mapn peamn3oBaTh cucTeMy, 06pabaTHIBAIONLYIO ST COOBITHS !

®dopmaTt BXOgHbIX JaHHbIX

B nepsoit crpoke Bxomuoro ¢aiina 3amcansl HaTypaababe ducaa n (1 < n < 105) — YUCJI0
HOJTB30BaTeNeH comuanbaoii cerr. um (1 < m < 3 - 10°) — umcmo cOGHITHIA, IPOM3ONIEIIINX 3
neHb. B ciemyonmmx m cTpoOKax COAEp:KUTCs ormucanue codbiruii. IlepBoe 1e1o0e 9ucyio B CTpoKe
ozuauaer tum cobpitus ¢ (1 < t < 3). Ecom ¢t = 1, nasee corenyer wmcno ¢ (0 < 4 < n), mo koTopo-
My MOYKHO BBIYHCJIMTD, KAKOH yJIacTHUK mocsias cooburenne. Eciu ¢ = 2, nasee ciaemyior gucia
imj (0 <i,j <n), 10 KOTOPBIM MOXKHO BBIUHC/IATH HOMEPA yHIACTHUKOB, YAThl C KOTOPBIMA
0/RKHBL 00bequauThCA. Ecm ¢ = 3, nanee creayer wmcno ¢ (0 < ¢ < n), M0 KOTOPOMY MOXKHO
BBIYNCJINTH HOMED yYaCTHHKA, YKEJIAIOIMIero y3HaTh, CKOJIbKO y HEro COOOIIEHMl, M IPOYINTATh
uX.

®dopmaT BbIXOAHbIX AAHHbIX
st KayK0ro COOBITHS THIIA 3 HYKHO BBIBECTH TINCJIO HEIIPOYNTAHHBIX COOOIIEHNI Y yIacT-
HUKA.
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