2-in kypc, ocetb, [13 #6, Mincost noToku
CNo6, Beicwas LLkona SkoHomukn, 14 okTsbpsi 2022

Conep>kanue

Must have 2
3apava 6A. MakcumanbHblii NOTOK MUHUMAaNbHOW cTtoumocTu [0.2 sec, 256 mb] 2
Obg3aTeabHbIE 3aJa49N 3
3apava 6B. B nouckax Hesect [0.2 sec, 256 mb] 3
3apaya 6C. k napocouyetanuii [0.5 sec, 256 mb] 4
3apgaya 6D. AstomaTtHoe nporpammuposatue [0.3 sec, 256 mb] 5
HormosiHuTeIbHbIE 32291 6
3apaya 6E. MnobanbHbiii pa3pes [1.5 sec, 256 mb] 6
3apaya 6F. Roads [1 sec, 256 mb] 7

Ob6paruTe BHUMAaHUE, BXOJHbIC JaHHBIC JIE?KAT B CTAHAAPTHOM HOTOKe BBOga (oH ke stdin),
BBIBECTH OTBET HYKHO B CTAaHJAPTHBIN HOTOK BbIBOZA (0H ke stdout).

B HekoTOpBIX 3aja1uax OOJIBINONI BBOM U BBIBOIL. [lo/ib3yiiTech OBICTPBIM BBOJIOM-BBIBOJIOM.

B mekoropeix 3asadax HyzKeH STL, KOTOPBIl aKTUBHO UCIIOIB3YeT INHAMUIECKYIO TTaMsTh (Set-bl,
map-bl) I[epeoIpejieieHrie CTaHaPTHOIO aJIOKATOPa YCKOPUT BAIILy POIPAMMY.

Ob6parure Bunmanue Ha GNU C++ KOMIUIATOPHI ¢ CyHHUKCOM inc, OHU MO3BOIAIOT MOJIH30BATHCS
JOIOJIHUTEILHOI 6ubanoTexoit. Iloq HUMI MOXKHO CIATH BOT 9TO.
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2-in kypc, ocetb, [13 #6, Mincost noToku
CNo6, Beicwas LLkona SkoHomukn, 14 okTsbpsi 2022

Must have

3apayva 6A. MakcumanbHblii NOTOK MUHUMAasbHOW cToumocTu [0.2 sec, 256 mb]

3a/i1aH OpUEHTUPOBaHHBI rpad, KaxK10e pedpo KOToporo obJrajlaeT MIPOIyCKHON ClIOCOOHOCTHIO
1 cTouMocThio. Haiiiure MakcuMaIbHBIN IIOTOK MEHUMAJIbHONR CTOUMOCTH U3 BEPIIUHBI ¢ HOMEPOM
1 B BepmnHy ¢ HOMEpPOM n.

dopmaT BXOAHbIX AAHHbIX

[lepBas cTpoka BxoHOrO (hailia COIEP!KUT N U M — KOJUIECTBO BEPIINH U KOJTUIECTBO pedep
rpada (2 < n < 100, 0 < m < 1000). Cregyromue m CTPOK COJEPIKAT IO YETHIPE TEIBIX IUC/IA
YUCJIa: HOMepa BEPIINH, KOTOPBIe COEMHSIET COOTBETCTBYIOIEe peOpo Irpada, ero MpoIryCKHYIO
CIIOCOBHOCTD U €T0 CTOMMOCTE. IIPOIyCKHBIE CIIOCOGHOCTH M CTOMMOCTH He mpesocxoaar 10°.

dopmaT BbIXOAHbIX AAHHbIX

B BbIx0/1HOIT (hailsn BIBEIUTE OJIHO YUCO — IEHY MAKCHMAJIHLHOIO MOTOKA MUHUMAJIBHON CTO-
IMOCTHU U3 BEpITHHEI ¢ HOMepoM 1 B Bepmuny ¢ HomepoM n. OTser He npesbimaer 29 — 1. Tapan-
TUPYeTCs, 9TO B Tpade HeT IMUKJIOB OTPUIATETHLHON CTOMMOCTH.

Mpumepsbi

stdin stdout
12
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Noacka3ska no peweHuto

B sroii 3a/1a1e gocTaTouHO HECKOILKO pa3 myctuTh Popi-Bervana...
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2-in kypc, ocetb, [13 #6, Mincost noToku
CNo6, Beicwas LLkona SkoHomukn, 14 okTsbpsi 2022

Ob6sa3aTresibHBIC 3aa9N

3apaya 6B. B nouckax HesecT [0.2 sec, 256 mb]

Oazx 11 Koposib PUiaTyian/ iy PEnua OTHPABUTEL k CBOUX CHIHOBE Ha IMOMCKHU HeBecT. Beem
n3BeCTHO, YTO BO DIaTiIaH Iy n rOpoJIoB, HEKOTOPBIE U3 KOTOPBIX COeTMHEHBI Jloporamu. KopoJib
2KUBET B CTOJIMIE, KOTOPasd UMeeT HOMED 1, a ropo/f ¢ HoMepoM 7 3HaMCEHHUT CBOMMU HEBECTaMU.

Nrak, KOposb moBesies, 9TOObI KaxKJIbIil U3 €ro ChIHOBEl jJJo0paJics 1o JoporaM u3 ropoja 1
B ropoji n. IlockoyibKy, HeCMOTpsi Ha OOWJIME HEBECT B IOPOJIE N, KPACHUBBIX CPEJIN HUX HE TaK
MHOTO, CBIHOBBS OmacaloTcsd Apyr japyra. [losTomy onn XoTar 100paThes 10 Mesid TAKUM 00pa30oM,
9100l HUKAKKE J[BA ChIHA HE MPOXOMJIM 110 OJHON U TOM ke Jjiopore (Jaxke B PA3HOE BPEMsi).
Taxk Kak KOpOJib JIIOOUT CBOMX CBIHOBEl, OH XOUeT, YTOOBI CpeJIHee BPEeMsl ChIHA B IIYTHU JIO TOPOJIA
Ha3HavYeHUA 6bI.HO MHMHUMAaJIBHO.

CDopmaT BXOAHbIX AAdHHbIX

B nepsoit cTpoke BxoaHoro daiiaa HaXOAATCA YUCIA 1, M U k — KOJIMYeCTBO FOPOAOB U J0POr
Bo Duiaranauu u ceiHOBEl KOpoJist, cooTBeTcTBeHHO (2 < n < 200, 1 < m < 2000, 1 < k& < 100).
Culefyromue m CTPOK COJEpyKaT 110 TPU HEJBIX HOJIOKHUTEJbHBIX YHC/Ia KaxKJas — Topoja, Ko-
TOpBIC COEMHACT COOTBETCTBYIOIIAs J0POTa U BpeMsd, KOTOpoe TpebyeTcs IS ee MPOXOXKICHUST
(Bpemst He npesbimaer 10%). ITo jopore MOXKHO HepeMemaThes B JTI000M U3 JIBYX HallpaBJICHUIA,
JIBa TOPOJIa MOI'YT OBITH COEIUHEHBI HECKOJIBLKUME JOPOIaMU.

dopmaT BbIXOAHbIX AaHHbIX

Ecim BBITOTHUTH TTOBeJieHne KOpOJId HEBO3MOYKHO, BBIBEJINTE Ha TEPBOM CTPOKe dmcjao —1.
B 1poTuBHOM cjlydae BbIBEJUTE HA MEPBOH CTPOKE MUHMMAJILHOE BO3MOMXKHOE CpejHee BpeMs (¢
TOYHOCTBIO H 3HAKOB TOCJIE JECITUIHON TOUKH ), KOTOPOE TPeOYeTCsi ChIHOBbsIM, ITOOBI JI0OPATHCS
JIO TOPO/1a Ha3HAYEHU, He MEHEee YeM C IMATHI0 3HAKaMU I10CJIe JIECATHIHOM Touku. B cireryrommx
k cTpoKax BBIBEJIUTE IyTH CHIHOBEH, CHAYAJ A YUCJIO JIOPOT B IIyTH, U 3aTeM HOMEpa JOPOr' B IIyTH
B TOM TIOpsiJIKE, B KOTOPOM HX CJIEJIYET IMPOXOIUTh. /loporn HymMepyroTcs, HaYMHAas ¢ €JIUHUIIBI, B
TOM IOPsJIKE, B KOTOPOM OHHU 3aJIaHbl BO BXOJIHOM aiie.

Mpumep

stdin stdout
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3amMeuvaHue

Y Bac ecTb pemenue Anu JAEKOMIIO3UIMA ITIOTOKa CO CTapOoro KoHTecTa...
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2-in kypc, ocetb, [13 #6, Mincost noToku
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3apaya 6C. k napocouyetanuii [0.5 sec, 256 mb]

JlaH 1OTHBIN B3BEIIEHHBIN JIBYIO0/IBHBIN I'Ppad ¢ paBHLIM KOJMYECTBOM BEPINUH B J0JAX. 1'pe-
Oyercs BbIOpaTh k MaKCHUMAJILHBIX MTOMAPHO HE MEPECEKAIONINXCA MapOCOYeTaHnil TaK, YTOObI UX

CYNIhiaprIﬁ BeC ObLT MUHUMAJICH.

dopmaT BXOAHbIX AAaHHbIX

[IepBasi cTpoka BXOIHOTO aiiia COAEPKUT N U k — KOJUIECTBO BEPIINH B KaxKJ0# U3 joJieit
u KosimaecTBo mapocodertannii (2 < n < 50, 1 < k£ < n). Kaxgag u3 nociaeayonmx n crpok
cofepxkuT 1o n ances: C;; — Bec pebpa, BeLyIero U3 i-if BEpIINHBI JICBOI 10 B j-10 IPABOIL.
Bce 3nadenua Bo BX0ogHOM (aifijie HeOTpHUIATEILHBI U He IpeBocxoaaT 100

dopmaT BbIXOAHbIX AAHHbIX

B nepBy1o cTpoky BBIXOIHOTO haiiia BHIBEIUTE OJTHO YUCJIO — UCKOMBIN CyMMAapHBIH BeC Iapo-
coderannii. Cresmytomniue k CTPOK JOJIZKHBI COJIEPKATD N UMCe] — HOMepa BePIIMHBI, IPaBOil /1011,

COOTBETCTBYIOIIUE BEPIITUHAM JIEBOI.

Mpumepnbl
stdin stdout
32 6
121 123
112 312
211
3amevatue

Haxkonern-ro gemaem aro-to mosesHoe!
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2-in kypc, ocetb, [13 #6, Mincost noToku
CNo6, Beicwas LLkona SkoHomukn, 14 okTsbpsi 2022

3apgaya 6D. AstomaTtHoe nporpammuposatue [0.3 sec, 256 mb]

B onun 3amedaTesbHBIN JIeHb B KOMIAHUIO «X» 3aBe3jim k aBToMaToB. Il He mpoCThIX aBTO-
MaTOB, & ABTOMATOB-IIPOTPAMMUCTOB! DTO OBLI MOC/IEIHUN HEYIATHBIN IIar mepe/i MePexogIoM Ha
aHIPONJIOB-TIPOTPAMMUCTOB, HO 3TO YK€ COBCEM JIpyrasd UCTOPHUS.

B xommanum ceitaac n 3aat, 710 KaXK 0 13 KOTOPBIX U3BECTHO BpeMsl HavajIa €€ BBITIOTHEeHUS
S, JUINTEJIBHOCTH €€ BBITIOJIHEHUS t; U IPUOBLIbL KOMIIAHUHE OT ee 3aBeplienusd ¢;. JI1oboit aBTomar
MOZKET BBbIIIOJIHATH JHO6yIO 3a/a41y, POBHO OJHY B OAWMH MOMEHT BPEMEHH. ECJII/I aBToOMaT Ha4daJl
BBIIIOJIHATE 3a/ia41y, TO OH 3aHAT BCE€ MOMEHTbLI BpEMEHU C S; IIO S; -+ tl —1 BK/JIIOYUTEJIBHO U HE
MOZKET MEPEKJIIOYUTLCA Ha APYIYIO 33Ja4y.

Bam tpebyercsa BbiOpaTh HAOOP 3a/1a9, KOTOPhIE MOYKHO BBIIIOJTHUTH C IIOMOIIBIO 3TUX k aBTO-
MaTOB U KOTOPBIH IMPUHECET MAKCUMAJIbHYIO CyMMapHYIO PUOBLIb.

dopmaT BXOAHbIX AAHHbIX

B mepBoii crpoke 3amucanbl jiBa neabix duciaa n u k (1 < n < 1000, 1 < k < 50) — kosmaecTBo
3aJa49 U KOJIMIECTBO aBTOMATOB, COOTBETCTBEHHO.

B cienyromux n  crpokax depe3 mpoOesIbl  3alliCaHbl TPOMKHU IEJIbIX Yucesl  S;,t;, ¢
(1 < s;,t <1071 < ¢; < 10%), s; — BpemMst HauaIa BBINOJHEHUS i-T'0 3aJaHusd, t; — JINTEILHOCTD
-0 3aJIaHusl, & ¢; — HPUOBLIb OT €r0 BBIIOJHEHMS.

CDopmaT BbIXOAHbIX OAHHbIX

BeiBeaure n menbIx GmHCENT X1, T, ...,T,. JUCIO X; JOJXKHO OBITH paBHO 1, ecim 3agady i
cJieJTyeT BBIOJIHUTE, 1 ) B IPOTUBHOM CJIydae.
Ecin ontumaabHBIX pereHnii HeCKOJIbKO, TO BBIBEJINUTE JI000e 13 HUX.

Mpumepsbi
stdin stdout
31 011
2765
133
4 1 3
52 11001
154
145
132
4 1 2
561
3ameyanne

B nepBoMm npumepe 3aanusg TpeOYIOT BBIIOJTHEHUS B MOMEHTBI BpeMenn 2...8, 1...3u4...4,
cooTBeTcTBeHHO. [lepBoe 3aj1anme mepecekaeTcss CO BTOPBIM M TPETHUM, MOITOMY MOXKHO BBITIOJI-
HATH JIHOO €ro oHO (IPUOBLIL 5), 160 BTOPOe 1 Tperbe (Ipubblib 6).

Mopckaska no pelweHuto

Baada pazobpana B npaktuke. Itobwr npoiitn TL, myku0 ocrpouts rpad nz O(n) Bepmnn
u pébep. Permenne na takom rpade c¢ Heiikcrpoit Touno cmoxker npoiitn TL (aBropckue 0.094 u
0.047 B 3aBUCHMOCTH OT pa3Mepa rpada).

MoxkHo cTpouTh rpad u3 2n BEpIIUH, & MOXKHO U3 1.

84-it Tect — crerasbHbIil TecT nporus Popa-bevana ;-)
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2-in kypc, ocetb, [13 #6, Mincost noToku
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,Z[OHO.TIHI/ITGJII)HI)IG 3a1am1

3apaya 6E. nobanbHbiii paspes [1.5 sec, 256 mb]

Jlan B3BelIeHHBIN HeOpUeHTUPOBaHHBIN rpad. HyKHO yaamTh MUHIMAIBHOE 110 CYMME BECOB
MHOKeCTBO pebep Tak, 9Tobbl rpad cras HecBA3HBIM. [locse Toro, Kak rpad cTaHOBUTCHA HECBSA3-
HBIM, MHOXKECTBO BEPIIUH PaclalaeTcs Ha JIBa HEIyCThIX MHOXKecTBa S u 1. 3Hasl OJHO U3 JIBYX
MHOKeCTB, MO?KHO BOCCTAHOBUTH BTOpOE U y/aJeHHbIe pedpa.

®dopmaT BXOAHbIX AAHHbIX

Kommaectso Bepmun u pebep B rpacde — 2 < N < 500,1 < M < 125000.

TManee M crpok, B Kaxkaoit 3 uucaa — 1 < a,b < N u 0 < w < 10° (Bepumnbl, KoTopble
coeJIMHSIET OvYepeIHOe pebpo, U Bec pebpa).
®dopMaT BbIXOAHbIX AAHHbIX

MunuMaJIbHBIN CyMMapHBIi Bec pebep, KOTOPBIX HYKHO YIAJTUTh.
Jlaee pasmep MHOXKecTBa S M COOCTBEHHO BEPIIUHBI U3 .S.

MNpumep
stdin stdout

3

2 2
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3amevaHue

Ber ymeere IlItop-Baruepa, ymeere Kaprepa-Illteitna. Boibupaiite ;-)
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2-in kypc, ocetb, [13 #6, Mincost noToku
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3apaya 6F. Roads [1 sec, 256 mb]

The kingdom of Farland has N cities connected by M roads. Some roads are paved with stones,
others are just country roads. Since paving the road is quite expensive, the roads to be paved were
chosen in such a way that for any two cities there is exactly one way to get from one city to
another passing only the stoned roads.

The kingdom has a very strong bureaucracy so each road has its own ordinal number ranging
from 1 to M: the stoned roads have numbers from 1 to N — 1 and other roads have numbers
from N to M. Each road requires some money for support, i-th road requires ¢; coins per year to
keep it intact. Recently the king has decided to save some money and keep financing only some
roads. Since he wants his people to be able to get from any city to any other, he decided to keep
supporting some roads in such a way, that there is still a path between any two cities.

It might seem to you that keeping the stoned roads would be the good idea, however the king
did not think so. Since he did not like to travel, he did not know the difference between traveling
by a stoned road and travelling by a muddy road. Thus he ordered you to bring him the costs of
maintaining the roads so that he could order his wizard to choose the roads to keep in such a way
that the total cost of maintaining them would be minimal.

Being the minister of communications of Farland, you want to help your people to keep the
stoned roads. To do this you want to fake the costs of maintaining the roads in your report to
the king. That is, you want to provide for each road the fake cost of its maintaining d; in such a
way, that stoned roads form the set of roads the king would keep. However, to lower the chance
of being caught, you want the sum »|c; — d;| to be as small as possible.

You know that the king’s wizard is not a complete fool, so if there is the way to choose the
minimal set of roads to be the set of the stoned roads, he would do it, so ties are allowed.

dopmaT BXOAHbIX AAHHbIX

The first line of the input file contains N and M (2 < N <60, N —1 < M < 400). Next M
lines contain three integer numbers a;, b; and ¢; each — the numbers of the cities the road connects
(1<a; <N,1<b; <N, a; #b;) and the cost of maintaining it (1 < ¢; < 10000).
dopmaT BbIXOAHbLIX AaHHbIX

Output M lines — for each road output d; that should be reported to be its maintainance cost
so that the king would choose first N — 1 roads to be the roads to keep and the sum ) |¢; — d;] is
minimal possible.

MNpumep

stdin stdout

45
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Noackaska no peweHuto

You have some hint in the theoretical part oh homework.
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