JNIKLL 2021 3uma, 93, MaTtpougepi
JNletoeo, 1 Aneapst 2022

3apgayva A. Uunknbl

Nwms Bxosuoro daita: CTaHIAPTHHE BBOZ,
WNmsa Beixognoro daiiia: CTAHIApPTHHI BHBOZ,
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
Orpanudenne 1o MAMSITH: 64 merabaiita

Hwkiom B MaTpounse HasbiBaeTcst MHOXKeCTBO C' C X, KOTOpPOe He sIBJISIETCsT HE3ABUCUMBIM, a JIF0Ooe
€ro coOCTBEHHOE IOJAMHOXKECTBO SIBJISIETCS HE3QBUCHMBIM.

Jano mekoropoe cemeiicTBo MuOzkecTB S € 2X. 1I3BecTHO, 9TO 9TO MHOMXKECTBO IUKJIOB HEKOTOPOTO
Marpona. KpoMe Toro, y Kaxkoro sjgeMenTa MHOXKecTBa X ecTh cBO# Bec. Bec mommoxkectBa X ecTb
CyMMa, BECOB 3JIEMEHTOB, IIpUHAJJIEXKAIIX eMy. 1 pebyercs HaiiTu 6a3y MaKCHMAaJIbLHOIO Beca.

dopmaT BXOAHbIX AAHHbIX

[TepBas cTpoka BXOmZHOTO (pailjia COMEPYKUT JBa HATYPAJIbHBIX YHUCIA 72 U M — MOIITHOCTH MHOXKECTB
X u S coorBercrBenno (1 < n < 20). Bropasi crpoka BXomHOro daiiia COIEpKUT 1 TUCET W1, W, - . . , Wy,
(1 < w; < 1000). 3aeck smeMenThl MHOXKecTBa X 3aHYyMEPOBaHbI HAUMHAsS C €JIUHUIBLI U W; — BEC i-TO
sreMeta MHOXKecTBa X . Karkas u3 C/Ieayommux m CTPOK COJAEPXKUT OMMCAHUE JIEMEHTAa MHOXKECTBa S.
DopmaT ONMUCAHUST: KOJTUIECTBO 3JIEMEHTOB B ITOJMHOXKECTBE, 3aTeM Uepes Ipobesr HoMepa STUX 3JEMEHTOB.

(DopmaT BbIXOAHbIX AdHHbIX

BriBenTe omHO UmMCIO — BEC MaKCUMAJJIBHON Oa3HbI.
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3apayda B. [1Ba ocToBHbIX AepeBa

Wmst Bxognoro daitira; twost.in
WNmsa Beixognoro daiiia: twost.out
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

3aJ1aH HEOPUEHTUPOBAHHKLIN Irpad, pdpa KOTOPOIro MOXKHO pa3OUTh Ha, JIBa HEIIEPECEKAIOIUXC sl OCTOB-
HBIX JlepeBa. BaM HeoOXOomMMO HANTH OJHO M3 TaKNX pasOHeHwil.

®dopmaTt BXOAHbIX AAHHbIX

[Tepsasi crpoka BxojHOro aiiyia comepkut asa HarypaiabHbix duciaa N (N < 600) u M — kosmde-
cTBO BepinuH u pedbep B rpade. Caemyromue M cTpok comepzkar onucanusi pedbep rpada. Kaxmaoe pebpo
3ajaeTcsd HOMepaMH KOHIOB. ['apanTupyercst, 9To B rpade HeT meresb, HO MOI'yT OBITH KpaTHbIE pedpa.
Bepiuusr u pébpa rpada HyMepyIOTCsS C €IUHUAIIHI.

@dopmaT BbIXOAHbIX AAHHbIX

Brixommoit daitn momkeH comep:KaTh UCKOMOe pasbmenne pébep rpada. B mepsoit cTpoke BbIBeInTE
HOMepa pébep, KOTOphIE BOWAYT B IIEPBOE OCTOBHOE JIEPEBO, BO BTOPOIl — HOMepa pEGep, KOTOpbIe BOHIY T
BO BTOPOE OCTOBHOE jiepeBo. Kaxkmoe pebpo rpada J0/KHO MOSIBUTHCS POBHO B OJIHON U3 9TUX JBYX CTPOK.
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3apaya C. PemoHT gopor

Nwms Bxosuoro daita: highways.in
Nwms BeixosHOTO baiira: highways.out
OrpannyeHue 1o BpeMeHH: 2 cexyHBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

Cnasnast crpana Marpougnanaust cocrouT w3 IN ropojoB, coeanHeHHbix M mocce. Kazkioe mocce
COEIMHSIET JBa PA3JIMIHBIX NOPOLIA, U IO KaXKJIOMY IIIOCCE MOXKHO IepeMelaTbes B 0be cToponbl. Hekoro-
pble Iapbl FOPOJIOB MOI'YT OBITH COeIUHEHbI Oojiee YyeM oaHoil qoporoii. IlpasurenscrBo MaTpounmianinn
PEIIIIO IPOU3BECTH MOJAEPHU3AINIO JOPOXKHON cucTeMbl B cTpaHe. B cTpaHe ecTh HECKOJIBKO KOMITAHUIA,
3aHUMAIOIINXCA PEMOHTOM Jopor. OHHU y»Ke JJOrOBOPUJINCH, KTO YTO OYIET peMOHTHPOBATH, TAKUM 00pa-
30M, JIJTsT KayKJIOr0 II0CCe YKas3aHa KOMIIAHMS, KOTOpas OyIeT ero peMOHTHPOBATH.

Yrobb! mojgepKaTh MaJblil OM3HeC B pa3BuBalolieiics crpane, I paBUTeIbCTBO PEIINIo, 9YTO KazK1ast
KOMITaHHA MO2KET PEMOHTHUPDOBATH HE 60.}166, YeM OJHO IITocce. Ta.K KaK KUuTeJsin ManOI/I,ZLI[aHILI/H/I HE OYE€Hb
JIIOOAT JlyMaTh, MEXKLY JIIOOBLIMU JIBYMsI FOPOJAMU JOJKEH CyIIeCTBOBATH MAKCUMYM OJMH IIyTh IO OTPe-
MOHTHPOBaHHBLIM JloporaM. Bailia 3ajiada COCTOUT B TOM, YTOOBI OLIPEJIE/IATh MAKCUMAILHOE YHCJIO II0CCE,
KOTOPBIE MOXKHO OTPEMOHTHPOBATH, YTOOBI BCE OBLIN JOBOJIbLHBL.

®dopmaTt BXOAHbIX AAHHbIX

[Tepsasi crpoka BxoaHOrO baiiia cogepxkut apa unciaa — N u M (1 < N < 100, 0 < M < 5000).
Crenyromme M cTpoK cojepzkaT onucanust mocce. Kaxkoe onucanne COCTOUT U3 JIBYX HOMEPOB T'OPOJIOB
% ¥ U, KOTOpbIE COeIUHsIET II0CCe, K HOMEPA ¢ KOMIIAHUH, KOTOPas 3TO I0CCe CODMPAeTCs PEMOHTUPOBATD

(I <v,u<N,1<c<200).
dopmaT BbIXOAHbIX AAHHbIX

Ha mepBoii cTpoke BbIBeOUTE €IUHCTBEHHOE YHCI0 K — HMCKOMOEe MAaKCHMAJIbHOE KOJIMYECTBO IIOCCE.
Ha ciienytorneit ¢crpoke BBIBeMTE HOMEpPA 3TUX IIOCCE B JIFOOOM MOpsijike. Fcyim cymecTByeT HEeCKOJIbKO
pellennii, BEIBEINTE JTI000E.

lNpumepbl
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Sapgauva D. Peep Blue

Nwms Bxonnoro daitra: peep.in
Nwms Beixomoro daiira: peep.out
Orpanuntenue 10 BpeMeHH: 2 CeKyHJIBI
OrpaHnudenue 1o IaMsITH: 256 merabaiit

Cynepkommbiorep Peep Blue ymeer urpars B urpsl. Onnako Cepézka He 10O0sIICS IPUHATE €r0 BBI3OB.

[IpaBuia, nmpemiosKeHHbIe KOMIILIOTEPOM, TaKOBbI. ECTh n Kydek Kamueil. Irpoku XomsT 1o odepein,
naanuaer Cepéxka. Ha mepBoM xoiy KakaoMy M3 HI'DOKOB paspemniaeTcst yopars Jiioboil Habop Kydek (B
TOM YHCJIe IyCTOM, HO He Bee). Ha BTOpoM 1 ciieyomux Xoax KaxKiblii 13 N'POKOB MOYKET B3STh JII060€e
HEHyJIeBOe YMC/I0 KaMHel u3 jiio6oit Kyuku. [IpourpbiBaeT TOT, KTO HE MOXKET CIE/IaTh XO/I.

Bamra 3amgaga — onpenenurs, moxker ju Cepéxka oJepKarTh Mobedy, a TaK»Ke KaKoil IepBBIi X0/ eMy
caeayer caenarh. Cpelin BceX MEPBBIX XOJOB, MPUHOCAIINX 1100e/ Ty, BEIOEPUTE TAKOW, KOTOPBI OCTABUT B
HAI'pe KaK MOXKHO OOJIbIe KaMHeli: 9T0 ITOJXKHO YCJIOXKHUATE 3a1a4dy Peep Blue.

dopmaT BXOAHbIX AAHHbIX

B nepBoii cTpoke BBOjIA 3aIMCAHO IIEJI0€ YUCJIO N — KOJIM4YecTBO Kydek Kamueil (1 < n < 100000). B
cJ1eIyIomIeil CTPOKE 3aIMCAHbI 1 HATYPAJIbHBIX UHCeI, d;, He npepbimaromnmx 230 — 1, — KoslmaecTBa KaMHei
B Ky4YKax.

@dopmaT BbIXOAHbIX AAHHbIX

Ecmm Cepézka He MOXKeT ojiep:KaTh 1100y, BLIBEIUTE €INHCTBEHHOE 4rcjo —1. MHavye BbIBeIuTE MaK-
CUMAaJIbHO BO3MOXKHOE CYMMAapHOe YHCJIO KaMHeN, KOTOpOe MOXKHO OCTaBUTh.

lNpumepsbl
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3apayva E. Proksak-maTtpong

Nwms Bxosuoro daita: knapsack.in
WNmsa Beixognoro daiiia: knapsack.out
Orpanundenne 10 BpEMEHHU: 2 ceKyHIbBI
OrpaHn4denue 1o IaMsITH: 256 merabaiiT

OjiHa u3 Bepcuit 3a/1a4m 0 PrOK3ake GOPMYJIUPYETCsT CASIYIOMUM 00pa30M: JIAHO N IIPEJIMETOB, -1 U3
HIAX UM€eEeT BeC wW; U CTOUMOCTb V;, TPeOyeTCst BBIOpATh MHOYKECTBO IIPEIMETOB C CYMMAaPHBIM BECOM, HE TIpe-
BBIIIAIONIIM ¢ (BMECTUMOCTH PIOK3aKa) U MaKCUMAJILHOI BO3MOXKHOIN cyMMapHOii cronMocTbio. 3BectHo,
9TO 3aj1a49a 0 PIoK3ake sBisgerca NP-mosmoit. [Ij1st Hee CymecTByIOT perrenns ¢ OMOIIBIO JUHAMUTIECKOTO
[IPOrPAaMMUPOBAHKS, HO OHI OOBIYHO UMEIOT BpeMsl paboThl, JUHEHHOE OTHOCUTEIBHO CYMMBI BECOB IIPeI-
METOB 1 BMECTUMOCTHU PIOK3aKa, KOTOPOe, TAaKNUM 06p330M, HE dBJIdeTCd ITOJIMHOMUAJIBHBIM OTHOCUTEJIBHO
pa3Mepa BXOIHBIX JTaHHBIX.

OpnHako OBIBAIOT CJIyval, KOrJa 3ajady O PIOK3aKe MOYKHO TaK WJIM WHadYe permmThb »KaiaHo. OauH
BasKHBIA IpUMEpP TaKOro KJacca 3aad — eCad HabOp BECOB TAaKOB, UTO MHOYKECTBO PeIIeHWi 3a1a4u
obpazyeT MaTPOULI.

Marpounom masbiBaercs napa (X, Z), rae X — KOHEYHOE MHOYKECTBO, a Z ceMefCTBO OMHOXKECTB X
KOTOpbI€ Ha3bIBalOT HE3aBUCUMbBIMU. HpI/I 9TOM I JOJIZKHO YIOBJIETBOPATDH CJICAYIOITUM TPEM CBOICTBaM:

1. T # o;
2. Ecomu AecZTuBCA,0B€T,
3. Ecrm A, B € T u |A| > |B|, ro naitnercst takoit x € A\ B, uro BU {z} € T.

Hamnpumep, pebpa HeOpHEeHTHUPOBAHHOTO I'pada U CeMEHCTBO MX AINKINIECKUX MMOAMHOXKECTB 00Pa3yioT

MaTPOU/I.
PaccmoTpum mpeaMeTsI ¢ BecaMu Wi, W, . . . , Wy. 1lycTs X mpeacTas/isier cob0it MHOXKECTBO IEJIbIX U~
cen ot 1 10 n. Byaem HasbBaTh HOAMHOXKECTBO {i1, 12, . . . , i)} HE3ABHCUMBIM, €CJIH W;, + Wi, +. . .+w;, < c.

IIpoBepbTe, 0OpazyeT Jin Oy IUBIISACS Tapa MATPOUI.

®opmaT BXOAHbIX AAaHHbIX

[Tepsas crpoka Bxognoro daiira cogepxxut ancyio n (1 < n < 50). Bropas cTpoka coepKuT n 1esibix
GHUCENT W, W2, . .., Wy (1 < w; < 100). Tperbst crpoka cogepkut uncio ¢ (minw; < ¢ < Y w;).

@dopmaT BbIXOAHbIX AAHHbIX

BriBenure «YES», eciim MHOXKECTBO peIlleHMl 3a/adu O PIOK3ake obpasyer marpoui. B mporuBHOM
ciay4ae BoiBeauTe «NO».

Bo BTOpOM cilydaeT BhIBeAUTE HA BTOPOM CTPOKE UHUCIO 2 MM 3 — HOMED CBOMCTBA, KOTOPOE HApY-
maercs. Clieayromue IBe CTPOKH JIOJXKHBI COJIEPKaTh KOHTPIPUMEDP K yKazaHHOMY cBoiicTBy. IlepBast n3
CTPOK JIOJIKHA, OIMCHLIBATH MHOXKECTBO A, a Bropass — B. Ommcanue MHOXKECTBa JIOJXKHO COCTOSTDH U3
9HCJIa 9JIEMEHTOB B MHOXKECTBE U 3aTeM CIIUCKA BXOJIAIINX B HErO IIPEIMETOB.
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