Hesuaiika u poreiid. 11 kjacc

Heznaiika mobbiBas B ABCTpasinm, TJie YCJBIIAJ PO POTEifH — BHJ CIOPTa, W300PETEHHBIN B 9TOM
crpane. B poreiine ot ydactHuka Tpebyercs ObICTpOe IepeIBUKeHe OeroM 10 mepecedeéHHON MECTHO-
CTH, HABLIKA OPUEHTUPOBAHUS C MOMOIIBIO KAPTHI U KOMITaca, a TaKyKe TOYHOE IIJIAHNPOBAHUE CBOETO
mapiipyTa. Ha kapre copeBHOBaHwMii 110 poreiiny o003HAYEHbI KOHTPOJbHBIE IIYHKTBI, 33 IIOCEIIeHne
KaXKJIOr0 U3 KOTOPBIX HAUUCJISETCS HEKOTOPOe (PUKCUPOBAHHOE KOJIMYECTBO OYKOB. Pa3Hble MyHKTHI
MOT'YT IPUHOCUTH pa3Hble KOJIMIECTBA OYKOB, WM OJINHAKOBBIE, — 9TO PEIIAIOT YCTPOUTEN COPEBHOBA-
Huit 10 Hadasia poreiina. KasKaplif MyHKT yYaCTHUK MOYKET IMOCETUTDL CTOJLKO Pa3, CKOJIBLKO IMOXKEIAeT,
HO OYKU HAYUCJIAIOTCS TOJIBKO IPU IEPBOM IIOCEITEeHUM MyHKTA. [le/b KaXKa0ro yJacTHUKa poreiiHa,
HabpaTh HAMOOJIBIIYIO CYMMY OYKOB, 3aTPATUB Ha IEPEIBUYKEHUE MEXK/y KOHTPOJLHBIMU ITYHKTAMUI
BpeMsi, HE IIPEBBINIAIONEe MaKCUMAJbHBIN IIpeJes, YCTAHOBJIEHHDBIN opranm3aropamu. llepeaBurars-
Cst MEXKJIy JIIOOBIME JIBYMsi KOHTPOJIbHBIMU IIYHKTAMHU MOXKHO HAIPSMUK 4Yepe3 Jjiec, Jubo 1o J0pore,
COCIUHSIONIEH JIBa KOHTPOJBHBIX IIYHKTA, €CJU TaKas J0pOra MMeeTCs.

Hesznaiika yzke ObLIO permi 3aHAThCS POreifiHOM, HO NPU3a/IyMaJiCad HaJl TeM, KaK OH OyJieT IIaHupO-
BaThb cBOi MapmpyT. I[Tosromy Hesznaiika coctaBui nmporpammy, KoTopast oMoxKeT emy. Bxosubie maH-
HbIE TIPOrPAMMBI COJIepKaT cBejienns 00 N KOHTPOJIBHBIX IIyHKTaX, y KarXKJI0r0 U3 KOTOPBHIX U3BECTHO
KOJIMYECTBO OYKOB 3a ero nocemienne — p;. Maprupyt Hesnaitku naunnaercs B mynkTe 1. 3a Bpems, He
npesblaoliee 3ananHoe Bpems 1', Hesnaiika /10/12KeH 11OCETUTH BhIOpAHHbBIE UM KOHTPOJIbHBIE ITyHKTDHI
U yCIeTb BEPHYTbCsS B MyHKT 1. BeibupaTh KOHTpOJIbHBIE MyHKTHI JIJisi MapiipyTa Hesnaitka jgosrkeH
TakK, 9T00bI HAOpaTh MaKCHMAJILHO BO3MOXKHYIO CyMMY O4YKOB. IIpo Jifo0ble jiBa KOHTPOJIbHBIX IIYHKTA
u n v He3nalika nMeeT CBeeHNs O TOM, CKOJIbKO BPEMEHU OH MOTPATUT HA MEPEeIBUKEHNE OT IMYHKTA U
JI0 TIYHKTa ¥ HAIPIMUK 9epe3 JieC U O TOM, €CTh JIU J0pPOra, COeIUHSIONAs IyHKTBI U U U, U €CJIU OHA
€CTh, TO CKOJIbKO BPEMEHU 3aHUMaeT IepeaBuzkenue 1o Heil. [IporpamMma Haxoaut HaOOP KOHTPOJIbHBIX
IIYHKTOB, KOTOPbIE MOYXKHO yCIIETh ITOCETUTDH U HaOpaTh IIPHU STOM HAMOOJBIIYIO CYMMY O4YKOB. [Ipu BbI-
BOJIe pe3y/IbTaTa HOMEepa IIyHKTOB COPTUPYIOTCS 110 Bo3pacTanuio. Habop IMyHKTOB Bcerjia HAUNHAETCs
¢ 1. B nabope myHKTHI He TTOBTOPSIOTCS, JTAYKE €C/IU IIYHKT IPU [IePEeIBUKEHUN OBbLT TIOCEIIEH HEeOIIHO-
KpaTHO, €ero HOMEP B OTBETE BBIBOJUTC OJuH pa3. B gactnocTu, nabop u3 6ojee yeM OJIHOTO IIYHKTA
3aKaHYMBaeTCd He Ha 1, Tak KaK HUKAKOW HOMEpP IyHKTa He MOBTOpsieTcs. FKcam mporpamma HaXomuT
HECKOJIBKO HADOPOB IIYHKTOB, TO OHA OCTABJISIET JIUIIb T€, KOTOPbIE NUMEIOT HAMMeHbINuil pasmep. Ecin
IIOCJIE ATOI0 OCTAETCsI OJUH BAPUAHT, TO OH U ABJISIETCS OTBETOM. Ecyim ocTaércst HECKOJILKO BapuaH-
TOB, TO IIPOrPaMMa, yIIOPSAI0INBAET HAOOPHI IYHKTOB JIEKCUKOTPA(UIECCKNA U CAUTAET OTBETOM HaOOP
IIYHKTOB, OKA3aBITUICS Ha TIEPBOM MeCTe.

CocraBbTe CBOIO MPOI'PaMMYy, JAIOIIYI0 T€ YKe OTBETHI, UYTO W IIporpaMMa, cocTaBjieHHast HesHailKoil.
Paccmorpum opun nmpumep. [lycrs numeercs tpu nyukra. [lycTb nepeasuzkenue 1mo jecy Mexy J00i
rmapoit nyHkToB 3anuMmaeT 9 munyT. [lycTth Mexkmy 10000t mapoil IyHKTOB €CTh J0pOora, JIBUXKEHUE II0
KoTopoii 3aamMaeT 1 MmunyTy. IlycTh penensroe Bpemsi cocrapaseT 10 muayT. [IycTh KomaecTBa OYKOB
3a IIOCEITeHus IIYHKTOB paBHbL 1, 2 u 3, coorBercTBeHHO. [Iporpamma HaiiaéT nBa HAOOpa IIyHKTOB:
1)1 2 3u2)1 3 2. Ilocie copTUPOBKY HOMEPOB IIYHKTOB 110 BO3PACTAHUIO 00a HAbOpa 3AIHIILY TCS
onmnHAaKOBO: 1 2 3. DrTa 3amuck u OYIET OTBETOM.

Paccmorpum emé oqun npumep. Ilycrs, kak u panee, umeercs Tpu nyHkTa. Ilycrs nepemsuzkenue 1o
JIeCy MeXKJTy JIo0oit mapoil myHkToB 3anuMaeT 9 MuHyT. [IycTh MeXK 1y TIepBBIM U BTOPBIM IIYHKTOM €CTh
JIopora, JIBHKeHue 0 KOTOpoil 3annmaer 1 muayTy. [IycTh MEXKTy BTOPBIM M TPETHBUM IIyHKTOM €CTh
J0pora, IBUXKeHUe Mo KoTopoit 3anmMmaeT 1 MunyTy. [lycTh mpemenbHoe BpeMs cocTaBasgeT 4 MUHYTHI.
[TycTh KOMUUIECTBA OYKOB 33 MOCEIIEeHNs ITYHKTOB PaBHbI 1, 3 u 5, coorBeTcTBeHHO. [Iporpamma naitaér
OWMH MapIIPYT MOAXOASINEH AIUTETHLHOCTH, IEPEIBUTASICH IO KOTOPOMY VYIACTCS HOCETUTH BCe TPHU
IIYHKTA, yCIIETb BEPHYTbCs B IEPBLIH u 3apaborarsh 9 ouxkoB: 1 — 2 — 3 — 2 — 1. ExuncrBeHHbIi
HabOp MyHKTOB 9TOr0 MapmpyTa Oymaer orBeTom: 1 2 3.

Paccmorpum niocienuuit npumep. Iycts, kak u panee, mmeercst Tpu nyukTa. llycTh nepensuxkenue mo
Jlecy MeXK1y JIo0oit napoii mynkTos 3anumaer 9 MuayT. [lycTh MexK/ 1y 1IepBbIM U BTOPBIM IIyHKTOM €CTh
Jopora, IBIXKEHUEe 10 KOTOopoit 3anumaer 1 muayTy. [IycTh MeKIy mepBBIM U TPETHUM IYHKTOM €CThb
Jiopora, JIBU2KeHHue 110 KOTopoi 3annMaer 1 munyTy. IlycTh npejiesibnoe BpeMmst coOCTaBJsieT 2 MUHYTHI.
[IycTs KomudecTBa OYKOB 3a MOCEIEHUs ITYHKTOB PABHBI 1, 5 U 5, COOTBETCTBEHHO. B TaKMX yCJI0BUAX
€CTh JIBa MapIIPyTa MOAXOJAIIEN MTINTEIbHOCTH, IEePEIBUTasICh T0 KOTOPBIM YIACTCS IMOCETUTDL JIBa
IIyHKTA, YCIETb BEPHYTbCS B IEpBbIi n 3apaborarb 6 oukoB: 1 — 2 —- 1 u 1 — 3 — 1. Passsix
HA0OPOB IYHKTOB y 5TUX MapipyToB Oyzer asa: 1) 1 2 u 2) 1 3. Jlekcukorpadudecku nepsoiii HaGop
npejectByer Bropomy. OH u Oy/ieT OTBETOM.



Dopmam 660da:

B mepsoit cTpoke BBOAATCA 3 HaTypaabubix umcia N T M (N < 10, T < 107, M < W) -
KOJIMIECTBO KOHTPOJIbHBIX ITYHKTOB, MAKCUMAJIBHBIH MIPEJIeSl BPEMEHN U KOJIMIEeCTBO J0por. Bo BTopoit
crpoke jiaHbl N HATYPaJbHBIX YUCET — KOJIMYECTBA OYKOB 34 IOCEIeHNEe KOHTPOJLHBIX IIYHKTOB —
p1,...,pn(pi < 109). B cnenyiomux N crpokax gana tabimuna G pasmepa N x N u3 HATypajbHBIX
ancen, e Gli][j] = G[j][i] < 10°, u G[i][j] 3anaét Bpems, kKoTOpoe MOTPEGyeTCA TS TTEePEMeTIeHIsT
MeXKJIy IIYHKTaMU | U j HalnpsiMuK depes jiec. lapanrtupyercs, uro G[i|[i] = 0. Barem B M crpokax
JaHbl CBeJIeHus o joporax B dopmare u; v; d;i (1 < ui,v; < Nyu; # vy, 1 < d; < 10%). Jliobast u3 aTmx
CTPOK COODIIAET O TOM, UTO U3 IIYHKTA U; MOYXKHO JI00€XKaTh JI0 IIYHKTA v; 10 Jopore 3a d; MuHyT. Jlobast
JIopora JIOIyCKaeT JIBUXKEeHHe B 000MX HAIPABJIEHUSAX (U3 u; JI0 v; ¥ HA00OPOT), ¥ BPEMs, 3aTPAYeHHOE
Ha JBUKEHHE 110 Heil, He 3aBUCUT OT HalpaBjeHus jBuxkeHus. Jliobas mapa IIyHKTOB MOYXKeT ObITh
coeJinHEeHa He OoJiee ¥eM omHOI Joporoit. Ecian mposioxkena mopora us u; 10 v;, TO €II€ OIHON JT0poru
U3 v; 10 U; OBITH HE MOZKET.

Dopmam ewvieoda:

B neproit cTrpoke mnporpaMmma BeIBOAUT K — KOJUYIECTBO IIyHKTOB HAOOpE, COCTABJIEHHOM TaK, KakK
OIHCaHO BhIme. Bo BTOPOIi CTPOKe IporpaMMa BBIBOAUT HOMEepa IIYHKTOB 10 BO3PACTAHUIO, Pa3JIesIsist
OIIMHOYHBIMU IIpobesiaMu, He cTaBsi Ipobesl mocje MOCaeIHero IMyHKTa B Habope: mi ng ... Nk, TIe
ni=1ung #1upu K # 1.
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IlosicHeHUSs 110 pelTeHuIo
3ajiaua COCTOUT B TOM, YTOOBI COCTABUTH MApPIIPYT BO B3BEIIIEHHOM HEOPHEHTHPOBAHHOM rpade JIJInH-
HBI MeHBIIEe TTapamMeTpa 1', KOTOPBIH MPOiIeT Yepe3 BEPIIUHBI ¢ MAKCUMAJIbHON CYMMOMW OYKOB.



3ameTHM, 9TO JIOPOrM MOXKHO HCIIOJIB30BaTh TOJIBKO, €CJIH OHA YKOPAIUBAET [EPEBHKEHIE MEXK LY
IYHKTAMH, a 3Ha49UT, /I KaxKI0i Joporu (u, v, w), LJe U, v — 9TO HOMEpPa IIyHKTOB, & W — 9TO BPEMsI
HePe/IBIZKEHNST MEXK/Y U M U 110 JIOPOTe MOXKHO OOHOBHTDL 3HadeHHe Marpunbl cmexnoctn Glullv] =
min(Glu][v], w).

Hasnee ormernM, uro nmapamerp N JIOBOJBHO MaJl, 9TO HO3BOJISIET HAM IepebpaTh BCE MEPECTAHOBKH
P = (ai,...,an_1) LOCEIIEHUs BEPIINH, Lae a; € 2,n U a; # aj upn i # j. Kaxknas takas nepecra-
HOBKa OyJ/IeT ONMCBHIBATH [IOC/IEA0BATEILHOCTD HEPBbIX HOCCIIEHUH COOTBETCTBYIONHUX IIyHKTOB. Torna
OTBET Ha BOIIPOC, CKOJIBKO BPEMEHH I10Tpefyercsi, YTO0bI OCeTUTh BEPIIUHBL (a1, . . ., a)) HAXOIUTCH,
kak d[1][a1] + d]a1]az] + - - - + dlag][1], tme d[i][j] — — 910 MuHHMAIBHOE BpeMst, HEOOXOAUMOE st
HepeIBUzKeHne OT 4 MyHKTa 70 j. Ilojcuer cyMMBbl MOKHO BeCTH, [IOKa ee 3HaueHue Menbiie 1. Vltoro
KazK/1asd IepecTaHOBKa MOXKET JIMIITb OWH pa3 IIOIIbITaThCA O6HOBI/IT]:) MaKCHUMaJIbHOE€ KOJINIECTBO OYKOB
3a IYHKTBI. AJITOpUTM J0CTaTOqHO 3hdeKTuBeH, ecm 3apanee nocaurars d[i[7].

Berauciurs d[i][j] MOXKHO HECKOJIBKUMHE CIIOCOOAMEL:

1. Jlasg KaxK/I0ro myHKTa 3allyCTUTb aJroput™ JleiKcTphl.
2. Cpagzy HaiiTu Bce KpaTdaiiliie pacCTOSHUS ¢ IOMOIIBIO ajropurma PJioiia - Yopiesia.

B xomnIie HeoOX0MMMO BBIBECTU BEPINUHBI, BCTPETUBIIIUECS B JIYUINEH IIepecTaHOBKE B MOPSIKE BO3pac-
TaHUS.

KO,H, BO3MO>KHOTI'O penieHusl

#include <bits/stdc++.h>
using namespace std;
const int inf = 1°000°000’001;

int main() {
// read data
int N, T, M;
cin >> N >> T >> M;
vector<int> p(N);
for (int i = 0; 1 < N; ++i) cin >> pl[i];
vector<vector<int>> G(N, vector<int>(N));
for (int i = 0; i < N; ++i)
for (int j = 0; j < N; ++j) cin >> G[i][j];
int u, v, d;
for (int 1 = 0; i < M; ++1i) {
cin >> u >> v >> d;

u--;

v--;

Glul [v] = min(G[ul[v], d);
G[v] [u] = min(G[v][ul, 4);

}
// preprocessing
for (int i = 0; i < N; ++i)
for (int j = 0; j < N; ++j) {
if (i == j) continue;
if (G[i1[j]1 == 0) G[il[j] = inf;

for (int k = 0; k < N; ++k)
for (int i = 0; i < N; ++i)
for (int j = 0; j < N; ++j)
G[il[j] = min(G[i][j], G[il[k] + G[kI[j1);



// main algorithm
vector<int> route;
for (int i = 1; i < N; ++i) route.push_back(i);
long long max_score = p[0];
vector<int> max_route;
do {
long long iter_score = p[0];
long long iter_time = O;
int iter_pos = 0;
for (int checkpoint : route) {
if (G[iter_pos] [checkpoint] >= inf) continue;
if (G[checkpoint][0] >= inf) continue;
if (iter_time + G[iter_pos] [checkpoint] + G[checkpoint] [0] <= T) {
iter_time += G[iter_pos] [checkpoint];
iter_score += pl[checkpoint];
iter_pos = checkpoint;
} else
break;
}
if (max_score < iter_score) {
max_score = iter_score;
max_route.clear();
for (int checkpoint : route) {
if (checkpoint == iter_pos) {
max_route.push_back(checkpoint) ;
break;
}

max_route.push_back(checkpoint);

}
} while (next_permutation(route.begin(), route.end()));
// print answer
set<int> ans = {1};
for (int checkpoint : max_route) ans.insert(checkpoint + 1);
cout << ans.size() << endl;
for (int checkpoint : ans) cout << checkpoint << ’ ’;
cout << endl;



