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3apgava A. Nunepkyb

WNwms Bxomuoro daiira; cube.in
WNwms BerxomuoTO haiiia; cube.out
OrpaHuvenve Mo BPEMEHU: 2 CeKyHIBI

OrpaHuvenve 1Mo MaMsiTh: 256 merabaiit

l'unepkyb — 910 0000IIEHNEe MOHATHS TPEXMEPHOro Kyba Ha N m3mepenuii. Hyms-
MEPHBIM THIEPKYOOM SIBJISIETCS TOYKA, OMHOMEPHBIM — OTPE30K, ABYMEPHBIM — KBaJl-
par. B obmem xke ciygae N-MepHBIN TUIIEPDKYO — 3TO MPABUJILHBIN N-MEpPHBIH MHO-
rOTpaHHWK, Kaxaasa u3 2 - N rpareii koroporo sieistercs (N — 1)-MepHBIM THIEPKY-
6om. Hampumep, ana N = 2 kBagpaT — 9TO MPABUIbHBIM MHOTOYTOMbHUK, KaxKIad U3
2 -2 =4 ¢TOpOH KOTOPOI'0 — OTPE30K, TO eCTh OJHOMEPHbIA runepky6. Ormerum, 4o
N-mepnrit runepky6 umeer 27V Beprmum.

Crapmexiaccauk [lerst moiro pazbupascs, 9To ke Takoe runepkyd, HO HAKOHEIT M0~
HLJT, KaK 9TOT O0OBEKT YCTPOEH, U My HACTOJIHLKO TIOHPABUIIOCH, 9YTO OH JTayKe MPUIYMaJT
CBOIO COOCTBEHHYIO UTPY HA runepkyde. Irpa 3aKII09aeTCa B CII€AYIOMEM.

Paccvorpum N-mepubiit equan4anbiii runepky6. PacmonoxkuM ero takum o6pa3om,
9TOOBI OHA, W3 BEPIIMH HAXOAMJIACh B Hadane koopauaar — touke (0,0, ...,0) B
N-MepHOM TPOCTPAHCTBE, & JJs JiF0OOH 13 OCTANBHBIX BEPINWH KaXK/1asd KOOPIWHATA
paBHsIach Gbl HymO miu eaunune. B xasknoi uz 2V Bepmum 3ammmem 1o mesomy
HeoTpUaTeIbHOMY uncity. Irpok HadwHaeT CBOI MyTh B Hadase KOOPIAMHAT. 3a ONUH
XOJI, MOYKHO TIEPEMECTUTHCA M3 TEKYIell BEPIUHBI 0 JII000MY pedpy MpH yCJIOBHH, 9TO
CyMMa KOOP/IMHAT HOBOI BEPIIKHBL CTPOro OOJIbIIEe CyMMbl KOOpAuHAT cTapoii. Urpa 3a-
KaHYMBAETCs, KO/ UTPOK Tonaaaer B epumny (1, 1, ..., 1), uMeronyo MakcuMaib-
HyI0 cymMmy KoopmumHar — N. Pe3yabrar urpbel — cymMMa 9ucesl BO BCEX IOCEITEHHBIX
urpokoM BepmmHax. [leap urpbl — OpoHTH MO THHEPKYDYy TaKuM 00pa3oM, 9ToObI 9Ta
cymMa (KOJMYECTBO OYKOB 3a MIPY) OKA3aJaCh KAk MOXKHO GoJibliie.

ITerss m0BONBHO OBICTPO IIOHSLI, YTO MEXKJY JAByMs: BepliMHamMu runepkyba A
u B pebpo ecTh TOTmA W TOMBKO TOTMA, KOTJA BCE KOOPAMHATHI ITUX BEPIITHH
(A1, Ag, ..., AN) u (B1, Ba, ..., BN) coBnajaior, KpoMe OJIHOI, KOTOpasi paBHa, Hy-
JII0 y ofHOM u3 Bepiun (ckaxem, A) u exunure y apyroii (B). [TockoabKy npu 3ToM
A1+ As+...+Ay+1=B1+Bs+...+ By, TO 110 TaKOMY pebpy MOKHO II€pEMEIATHCS
u3 A B B, HO HEe Haobopor. OHAKO, CHITPAB B CBOK UrPy, lleTs HE MOXKET C yBepeH-
HOCTBIO CKa3aTh, SIBJISIETCS JIU MOJYyUYEHHAS UM CyMMa MaKCUMAaJIbHON WIN MOXXHO Ha
JTAHHOM THUIEPKYOe ChIrpaTh MO-APYTrOMYy W HAOpaTh OOJIBINE OYKOB.

Hanumwure nmporpaMMy, KOTOpas 0 JAHHOMY THUMEPKYOYy HAXOAUT MAKCUMAJIBHYIO
CYMMY, KOTOPYIO MOYKHO TIOJIYYUTh, CBITPAB B 3Ty UPY.

dopmaTt BxoaHoro daina

B nepgoii crpoke Bxoanoro daiina 3anucano yncio N (1 < N < 10) — pazmepHocTb
runepky6a. B caenyrommx 2V crpokax COAEpKHUTCA 1O OJHOMY 9GHCIY B KAzKIOH; B
(k + 2)-oit crpoke 3ammcano Cy, (0 < Cy < 1000) — unciio B BepInuHe ¢ HOMEPOM K.

Homep Bepiimnbl Boraucasercs tak: sepumna A ¢ koopaunaramu (Aq, Asg, ..., AN)
umMeeT HOMeD, paBHbI A; - 2V 1 4+ Ay -2V 2 4 . 4+ Ay_1 -2+ An, TO ecTb KOOD-
JHUHATBI TPOCTO WHTEPIPETUPYIOTCA KaK JBOMYHAS 3aMUCh HOMEpA BEpIUHBL. B 3710
HyMepAaIii HAYaIbHAsA BepimHa umeer nomep 0, a komeanas — momep 2V — 1,

dopmaTt BbIXOgHOrO paiina
B BeIxonHOil (baiin BeIBEIUTE OTHO YUCIO — MAKCUMATIBHYIO CYMMY, KOTOPYIO MOXKHO
MOIy9UTh TIPU WTPE HA JAHHOM TUMepKyde.

Mpumep

cube.in cube.out

21

O ~NO U WN~,W

MNosicHeHne k npumepy

Ham mapmpyT Takos:

e pepmmHa 0 (uncao 1, KoOpauHATHI
e pepmmHA 4 (YUCTO 5, KOOPAWHATHI
e BepmmHA 6 (YUCTO 7, KOOPAWHATHI ,
® BepIIMHA 7 (YUCT0 8, KOOPAUHATHI ,
Harme komuaectBo oukon: 1+ 5+ 7 4+ 8 = 21.
JI1o6o#t mpyroit MapuipyT ¢ COOMIOAEHreM PABU/I UTPHI JAET MEHbINee KOJIUIEeCTBO

OYKOB.
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3apada B. Cymma «cny4vaiiHbix» 4ducen

Nwma Bxoanoro gaiina:
Nwmsa BoixoaHoro gaiina;
Orpannvenue MO BpeMeEHH:
Orpanuvenue 1m0 TaMSTH:

modsum. in
modsum. out

2 cexkyHJBI
256 MerabaiiT

Ha crone nexkar n TTaPUKOB, Ha KaXKJOM IMTapWKe HaNUCAHO HaTypaJbHOE YHCIIO.
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Banga n Bura ucnons3yior 3T mMAapuKu, 9TOOBI MOMYyYIaTh «Caydaiiubies qucaa. IIpo-
1eypa MONyUueHus «CIaydaiiHoroy» uncia ciaenyiomas. Caagamna Bama Gepér co croma
HEKOTOPOE HEIlyCTOe HMOAMHOXKECTBO IIAPUKOB; IIPU YTOM HEOOXOIUMO, 4TOObI HA, CTOJIE
OCTAJICA XOTsi OBl OJIMH IMAPUK. 3areM Burst Takke 6epET KaKOe-TO HEIyCToe TTOIMHO-
2KECTBO IMAPUKOB, OCTABINKXCST HA CTOJIE; TIOCTE ITOTO MIAPUKOB HA CTOJE MOXKET He
ocrarbcst. Hakomen, Bams n Buta Berancisiior «ciaydaiinoes amcio 1 = a mod b, vae
a — 9TO cyMMa dnces Ha mapukax Bamm, a b — cymma wumcen Ha mapukax Burw;
a mod b — 310 ocrarok or genenus a Ha b. I[locae 3Toro Bce MIAPUKH BO3BPALLIAKTCH
Ha, CTOJ.

[peamonoxum, aro Bans Beibpaia KaxK10e JOMyCTUMOE TOIMHOXKECTBO ITAPUKOB,
¥ i KaXKI0ro u3 HuxX BuTsd BRIOpa/ Mo OHOMY pa3y BCE JIOMYCTUMbIE TOIMHOXKECTBA,
OCTABINUXCS MAPUKOB. Hafimure cymMMy BeeX «CaydallHbIX» YHUCEN, KOTOPbHIE MOy IH-
JIUCH TIPU DTOM.

®dopmaT BxoaHoro caiina
B nepBoii crpoke BXoaHOro Qaiiia 3aJaH0 MeI0e THCI0 N. BTopas ¢cTpoka comepKuT
N TEJIBIX UNUCEJT 81, S2, - - -, Sp, I€PE3 MPOOEIT; S; — TO YNUCIIO, HAMMCAHHOE Ha, i-M IapUKeE.

®dopwmaTt BbIXOAHOrO draiinia
B 1epsoit crpoke BbIxoaHOIO (Dailjia BbIBEAUTE OJHO YUCJIO — CYMMY BCEX IOJIyIUB-
muxca y Baan u Butn «coaydaitabixs uuced.

OrpaHudeHnuns
e 2<n<10
o 1 <5 <1000
Mpumepsbl
modsum. in modsum.out
2 0
11
3 3
111
3 8
312

MosicHeHns k npumepam
B mepeom mpumepe y Baju u Butu nomygatorcst uucna a =b=1,a 1 mod 1 = 0.
Bo BrOpoM npuMmepe umciia, OTJAMYHBIE OT HYJS, HMOJIY4YaloTCs, TOJIbKO Korya Bass
6epér onuH 060 MapuK, a Buta — 0ba ocTaBInxcs.
B Tperbem mpuMepe cyMMUPYIOTCSA CIEAYIONINE GHCTA;

0=3mod 1 1 =3 mod 2 0 =3 mod (1+2)
1=1mod 3 1=1 mod 2 1=1mod (3+2)
2=2mod 3 0=2mod 1 2=2mod (3+1)

0=0B+1)mod2 0=(3+2)modl 0= (1+2) mod3

3apayda C. Cymma «cnyydaiiHbix» 4ucen 2

WNms Bxomnoro gaiinas:
Nmsa Boixoanoro gaiina;
Orpanudenune 1Mo BpeMEHMU:
Orpanudenue 10 HaMsTHU:

modsum?2. in
modsum?2.out
2 ceKyH/IIbI
256 merabaiir

VenoBue Takoe ke, Kak y 3a1a9u modsum.

OrpaHuyeHnuns
e 2<n<16
e 1< s, < 1000000

3apada D. Cymma «cny4daiiHbix» 4ducen 3

Nmsa Bxoauoro daiina:
Wwms seIxoamnoro daiina:
OrpaHudenue Mo BPEMEHHU:
Orpanudenue Mo NaMsITH:

modsum3. in
modsum3.out
2 cekyHIBI
256 merabaitt

VenoBue Takoe ke, Kak y 331a4n modsum.

OrpaHuyeHuns
e 2<n<<I18
o Cymma Bcex s; He mpeBocxomuT 50.

3apada E. OTmMeTkn Ha noaMHOXXecTBax

Nmsa Bxoanoro gaiina:
Nma Boixoanoro gaiina;
Orpanudenue 110 BpeMEHH:
Orpanvvenue 1m0 TaMSTH:

marked.in
marked.out

2 CeKyH/Ibl
256 MerabaitT

Paccmorpum MHOXKECTBO S, COCTOSINEE U3 N JIEMEHTOB — HATYPAJIbHbIX duces 1, 2,
coy M

CriepBa OTMETHM HECKOJIBKO MOIMHOKECTB S, a TaKyKe BCe TOIMHOKECTBA ITUX O]~
MHOXKECTB.

3areM CHUMEM BCE OTMETKH, eCJTH OHU €CTh, C HECKOJILKUX MMOJIMHOMXKECTB S, a TaKkKe
CO BCEX UX IOJMHOXKECTB.

HaﬁﬂI/ITe KOJINYECTBO OTMEYEHHBIX TIOAMHOXKECTB ITOCJIE€ BCEX ITUX onepaunﬁ.
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®dopmaTt BxoaHoro caina

B mepBoii cTpoke BxomHoro (aiiia 3aaHbl Uepe3 mpobest TP MeNbIX TUCIa N, & 1 Y.
Curerytoniue & CTPOK COIEPAKAT OIMUCAHUS MOJIMHOXKECTB, OTMEYEHHBIX HA IIEPBOM MIare,
O OJHOMY Ha CTPOKE; TaKyKe ObIIN OTMEUEHBI BCE MOJMHOXKECTBA 3TUX TOJIMHOXKECTH.
Hakomern, mocjieqare y CTPOK BXOAHOTO (aiiia comepsKaT OMUCAHUST TOIAMHOMXKECTB, €
KOTOPBIX CHSAJIM OTMETKH Ha BTOPOM IIare, 1Mo OJHOMY HA CTPOKE; TaK¥Ke ObLIN CHSITHI
OTMETKH CO BCeX WX MOoAMHOXKecTB. OnucaHne Ka)KIOoro MOJMHOXKECTBA MMeeT BUi, k
ay ag ... ag, tae k — KoamM4ecTBO 3j1eMeHToB jgaHHoro nogmuoxkecrsa (0 < k < n),
a a; — caMu 3JIeMeHTHl (a; nomapHo pasauysbl, 1 < a; < n). DJIEMEHTH MOIYT ObITH
TIePEUHCIEHBI B JI0OOM MOPSIIKE.

®dopmaTt BbIXOAHOrO draiina
B nepBoit crpoke BbIXOAHOTO (haiiia BHIBEIUTE OIHO YUCIO0 — KOJUIECTBO OTMEUECH-
HbIX IIOAMHOZKECTB IIOCJIE€ BCEX OIIMCAHHDbIX OHepaHHﬁ.

OrpaHu4eHnus
e 1<n<10
e 0< z,y< 1000
Mpumepsbl
marked.in marked.out
111 1
1
0
201 0
221
321 3
212
223
213

MosicHeHns k npumepam

3apava F. OtmeTkn Ha nogmMHo>xecTBax 2

Nwms Bxomuoro gaiinas:
Wms seixommoro gaiina:
OrpaHnnyenre 10 BpEMEHU:
OrpaHuyeHre 10 IaMATH:

marked2.in
marked?2.out
2 cexkyHIBI
256 merabaiiT

VesoBue Takoe e, Kak y 3aaaqu marked.

OrpaHudenuns
e 1 <n<20
e 0 <z, y <1000

3apada G. OTmMeTkn Ha nogMHoOXXecTBax 3

Nma Bxoanoro daiina:
Nwmst BIXOIHOTO aiina:
OrpaHudenne Mo BPeMEHMU:
Orpanudenue Mo NaMsITH:

marked3.in
marked3.out
2 cekyHBI
256 merabaiT

VenoBue Takoe ke, Kak y 3amaqu marked.

OrpaHuyernns
o 1 <n<26
e 0Lz, y <1000

3apaya H. KommuBosixxép Bo3Bpauiaercs!

Nwma Bxoanoro gaiina:
WNmsa Boixoanoro gaiina;
Orpannvenue MO BpeMEHH:
Orpanuvenue 10 TaMSTH:

salesman. in
salesman.out
9 CeKyHI
64 merabaiita

KomMuposkép BozBpamaerca B cucremy Anbgdel Henraspa! Hacenenne cucrembl ¢
HETEPIIEHNEM XK IET €ro MPUOBITHS — KazK bl XO4YeT TPUOOPeCTH YTO-HIOYIb C TATEKHX
maxer!

Kak 00BIYHO, KOMMUBOSIKED XOUET MUHHUMU3HPOBATH TPAHCIOPTHBIE pacxombl. OH

B nepsoM nmpumepe Ha TIePBOM Iare CTABUTCA OTMETKa Ha TojMHOzecTso {1} u Ha BBIOMPAET HAYAMBHYIO TLUIAHETY, TPUJIETACT TYIA Ha MEXKTAJAKTHIECKOM Kopabje, 1mo-

[yCTOE MOJAMHOMKECTBO, HAa BTOPOM IIIAre ¢ IIyCTOTO TOJMHOXKECTBA CHIMAETCH OTMETKA.
Bo BTropoMm mpumepe OTMETOK HeT.
B TperheM mprMepe Ha MEPBOM IITare OTMEUeHHBIMU OKA3BIBAIOTCS CJIEIYIOIIHE [TIECTh
nonmuoxkects: {}, {1}, {2}, {3}, {1, 2} u {2, 3}. Ha Bropom mrare CHUMAaKOTCS OTMETKH
¢ Tpéx mommuoxects {}, {1} u {3}.

CJIe 9ero TOCEIIAET BCE OCTAJBHBIE MJIAHETHI CHCTEMBI B TIOPSIKE, MUHUMU3HPYIONIEM
CyMMAapPHYIO CTORMOCTD IOCEIIEHH, U Ha, IPYTOM MEXIaJIaKTHIeCKOM KOpabJe yIeTaeT
obparno. EcrecTBeHHO, KOMMUBOAZKED HE XOUET JIETATHh HA Ha, KAKYIO IJIAHETY JBAXKIbI.

Haiinure onTuMabHBIH MapuipyT Ijisi KOMMUBOSIKEpa. Macchl GOJIBITE HE MOTYT
K IATD!
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®dopmaTt BxoaHoro caina

B cucreme Anbdor lenraBpa n muaner. 10 IUCIO 3aMUCAHO B TIEPBOH CTPOKE BXO-
noro daiina (1 < n < 19). Caeayiomue n Crpok COAEPKAT 110 N UUCEJI KAAKIASL: J-0€
YHCJIO HA -0 M3 3TUX CTPOK — CTOUMOCTH HepeMelleHus a;; OT 1-Oi MJIaHeTbl J0 j-
oit. Umcaa B KaxkJ0# CTpOKe paszjiesieHbl npobenamu. Uncia a;; He HECYT IMOJIE3HOM
undopmarmu. Bee qncia Bo BxonHOoM daiite MOM0KATEIbHBL 1 He mpeBocxoast 108,

®dopwmart BbIXOAHOrO daiina

B meppoit crpoke BBIXOTHOTO (haiija BBIBEIUTE MUHHMAJJIBHYIO CyMMAapHYIO CTOH-
MOCTh TIOCEIIEHNsT BCEX TIIaHeT. Bo BTOPOil cTpOKe BHIBEIUTE N UHCENI UYepe3 mpober —
HOMEpa IIJIaHET CUCTEMBI B IIOPAAKE HUX ITOCEHICHHA. ECJH/I ONITUMAJILHBIX MapHmipyTOB
HECKOJIBKO, MOXKHO BbIBECTHU HIO60ﬁ U3 HUX.

Mpumep

salesman.in salesman.out
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3apayva |. Camblii AJINHHBIA NYTb

Nwmsa Bxomuoro daiina; path.in
WNwmsa sexomuoro datina: path.out
Orpanngenne 10 BPEMEHN: 2 CeKyH/IBI
OrpanudeHne 1Mo TaMSITH: 256 MerabaiiT

B mamrOM opuenTHpOBaHHOM rpade HAIUTe CaMbIil IIMHHBINA Ty Th TAKOH, 9TO KayK-
Jas BepImHa rpada BcTpedaercss B HEM He 0oJree OIHOTO pasa.

®dopmaTt BxoaHoro caina

B meproii ctpoke Bxommoro daiina 3amaHb 9epe3 mpobes IBa HEIbX 9ucaa n u m
(1 <n <22 0< m < 1000). B creaymomux m cTpokax 3ajaHbl pédpa rpada B
dopmare u; v; — HOMEpPA HAYAJIHHOW W KOHEYHON BEpINWH pebpa %, COOTBETCTBEHHO.
I'pad MoxKeT comepkarh meT/IN ¥ KPATHBIE pEOpa.

®dopwmaTt BbIXOAHOrO dpaiina

B neperoii cTpoke BhIXOAHOTO (aiia BeIBeIUTE AIUHY nckoMoro nyTu [. Bo Bropoit
cTpOKe BeIBeauTE | + 1 9mcio uepes mpobesr — BEPIIMHBL IyTH B MOpsaKe obxona. Ecim
OIITHMAJIBLHBIX OTBETOB HECKOJIHKO, MOXKHO BBIBECTH JIIOOOI M3 HHUX.

Mpumepsbl
path.in path.out

33 2
12 123
23

31

46 2
12 124
21

23

24

32

4 2

53 1
32 32
22

15
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