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Kponuk BBIKOMAM CHUCTEMY TOHHeNEeW, KOTopas COCTOMUT u3 N YpOBHeH
(mMpoHyMepoBaHHLIX CBepXy BHU3 OT 0 mo N — 1). KaXpablii ypoBeHb COHOEepXKUT M
KOMHAT (IPOHYMEPOBAHHEIX CJieBa HampaBo OoT 0 go M — 1). MBl M0oXeM IpenCcTaBUTh
KOMHATHI KaK S4elKy ceTKU pa3aMepoM N Ha M. JIo0vle iBe cocemHue (MMeolue 001yio
CTOPOHY) KOMHATHl COefUHEHHl TOHHesleM. Ilom Bced 3TOM CUCTEMOM PaACIOJIOXKeHa
OomnbIlasg KOMHaTa C COKpOBUIaMM ((haKTU4YeCKU 3aHUMAIIas elle OOUH CIeOyIoUun
ypoBeHb C HOMepoM N). CyIeCcTBYIOT TOHHEIU MeXAy Hell 1 BCeMU KOMHaTaMu Ha YPOBHE
N — 1. OpHako HeKOTOphle U3 N M KOMHAT OOPYIIMIKACH U Telepb 3a0lI0KMpOBaHH (a
Takxe 3a0JI0OKUPOBaHHI BCE UX TOHHEIIN).

Kponuk xoudeT 3allUTUTL CBOU COKPOBUIA, II03TOMY OH 3aMUHUPOBAJI IIOYTU
BCe BepTUKAJIbHBIe TOHHENU. TOdYHee, Ha KaX[OOM YpOBHE (BKJ0O4asi YpPOBEHb C
COKPOBHII[aMHM) €CTh POBHO OAWH 0Oe30macHBIM (He3aMUHUPOBAHHBIN) BEPTHKAIbHBIN
TOHHEJIb C YPOBHS Haf HUM. TaKkKe rapaHTUPYETCs, UYTO CYLIeCTByeT 0e30macCHbIM IyTh
(IyTh, He IPOXOIAIINY Yepe3 3aMUHUPOBAaHHEIE TOHHENIHN) C IOBEPXHOCTHU 0O KOMHATEHI C
COKPOBHII[AMH.

Amrca xoueT moOpaThCS MO KOMHATHI C COKpOBHUINaMM Kponuka, HO 3aXOOuTh B
CHCTEMY TOHHeJIe# BCJIENyI0 CJIHUIIKOM omacHo. CHadaja OHAa M3y4Yuila KOMHATHI C
IIOMOIIILI0 COHApa U BBISICHWIIA, KakKue M3 HUX 3abmokupoBaHbl. OmHAKO OHa BCE
ellé He 3HAET, KakKWe TOHHEJM 3aMUHUPOBaHH, a Kakue 0Oe30macHB. 3aTeM OHa
Havaja HabmomaTth 3a KponmkoM. OHa 3HaeT, YTO OH BCerfla TOPOIIMTCS, ITO3TOMY
BCerfla BbIOMpaeT KpaTdyauiuii 6e30macHbIM IyTh (063 3aMUHUPOBAHHBIX TOHHEJEHN) OT
IIOBEPXHOCTH K COKPOBHINAM (M 00paTHO), TO €CTh €OUHCTBEHHBIM 0€30IMaCHBIM MYTh,
He IPOXOMSIINEN Yyepe3 OgHy KOMHATy gBaxmabl. OHA TakXKe BUAENA, KaK OH BXOOHUT B
CHACTeMY TOHHeJlel (a UMEHHO, CIIyCKaeTCsd Ha ypoBeHb () C IOBEPXHOCTH Ha[ KOMHATOU
K (0 < K < M). 9To0 m0o3BOJIsieT U el 6e30I1aCHO BOUTH B CUCTEMY TOHHenel. Hakoner,
Anuca mpuBesia ¢ co0oit uINENWKy, KoTopas 3HaeT 3amaxXx Kponmuka. OHa MOXKET [OUTHU
IO MOCTUXKUMOW KOMHATHI (Ha TEKYIIeM YPOBHE) U C IIOMOIIbI0 COOaKM MCCIe0BaTh eé
— mpoBepuTh, ObIBan T TaM Kpomuk. Ilociie cepuu TaKuX MCCIEOOBAaHMM, KOT{a OHa
OymeT yBepeHa, 4YTO Hall/la He3aMUHUPOBAaHHHIN TOHHEIIb, OHAa CMOXKET CITyCTUTHCS B
KOMHATy Ha cjiefiyioiieM ypoBHe. OHa He XO4eT PHCKOBaTh XKH3HbBIO, TIO9TOMY MIOJIKHA
ObITH aOCONTIOTHO yBEpeHa, 4YTO BHIOpAHHBIM BEpPTHUKAIbHBIM TOHHeNb Oe3omaceH. OHa
X04eT moOpaThCs 00 COKPOBUII 6€30MaCHO, HCIIOJb3YsT KaK MOXKHO MEHbIIIe NCCIIeOBaHUN
B HAUXy[LIeM ciIy4dae (OHa TOXKe TOPOIHUTCS, Bedb el HYKHO yCIIeTh Ha YaeluTue).

dopManbHO, MBI OTIpeAeNsaeM XYAIIUN Cay4dal 4rcia UCCIIeqOBaHUM I CTpaTeruu
HCCJIeOBaHUS Ha 3afaHHOM TecTe (NN, M, K ¥ MHOXECTBO 3a0JI0KMPOBAHHLIX KOMHAT)
TaK: IIEPEeYuCIIieM BCe BO3MOXKHbIE MHOXKeCTBa 0€30IMacCHBIX TOHHEJEW, BBIYUCIISIEM
nyTh Kponuka B KaXaoOM K3 HUX M BBHIIOJHSIEM CTPaTErui0 OJi KaXXaoro M3 3THUX
clly4aeB (He3aBUCUMO). XYOLIAU CIydau OJIs CTPaTeru — 3TO MaKCUMYM KUCCIIeqOBaHUM,
IIPOM3BENEHHBIX B KAKOM-TNO0 U3 3TUX CITy4daeB (IIPH YCIIOBUH, UTO CTPATETus JOMyCTUMa
U [OCTHUTaeT KOMHATHl C COKPOBHUILAMHU BO BCeX CJlydyasx; WHaye — CYUTAeTCH,
YTO B XyHOIIEeM CJydae YKCJIO UCCIiefloBaHUM OeCKOHEYHO). 3aTeM Mbl IepebupaeM
BCE€ BO3MOXKHBIE CTpaTerMd XU HAXOOUM MHUHHUMaJbHOE BO3MOXKHOE XYAOIlee YUCIIO
HCCJIej0OBaHUNU. DTO U €CTh MaKCUMaJIbHOE [OMYCTUMOE KOIMYECTBO UCCIE0BaHUN O
OaHHOTO TecTa.
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Anmuca yMmMHas OeBOYKAa, HO CHUCTeMa TOHHesneid Kponuka OorpoMHa, M [axe OHa
He MOXKeT NpUAyMaTh ONTHUMalbHYI0 CTpaTeruioo. IloMoruTe eii, HamKcaB IIPOrpamMMmy,
KOTOpasi MCCIieflyeT CHCTEMYy TOHHeNned M JoOMpaeTcss MO KOMHATHI C COKPOBUIIAMH,
He TIpeBHIIasl JOINYyCTUMOE KOJIMYECTBO MCCIENOBaHUM [JIS TecTa, He MPOXOMds depes
3a0710KMpOBaHHbIE KOMHATHI MJIM 3aMAHUPOBaHHbIe TOHHE U, (Baillla mporpamMma fokHa
BBHITIOJIHSITH BCE 3TH TPeOOBaHUS, YTOOR IIPOMTHU TECT.)

llemanau peaausayuu
BaM HyXHO peanu30BaTh GyHKIMIO SOlve:

void solve(int n, int m, int k, const std::vector<std::vector<bool>>& blocked)

Ona OyfmeT BHI3BIBAaTHCS OAMH pa3 A Kaxkaoro Tecta ¢ N, M, K 1 onucaHAeM KOMHaT
(uapmekcarus: blocked[level] [position]). OHa monXHa BHIIOJHSATH HCCIEI0OBaHNE
CUCTEeMBl TOHHesled (HauWHas C ypoBHSA 0, KOMHATH K) U moOpaThCid [0 YPOBHS C
COKpoBulllaMu (ypoBeHb N), He IMpeBHIIAas MUHUMAJIbBHO BO3MOXKHOE XY[IIIee YUCIIO0
uccinenoBaHui. W3 3ToM QyHKUMM (M OPYrMX HANKWCAHHBIX BaMu (QYHKIWM) MOXKHO
BHI3BIBATh QYHKIMU investigate u goDeeper:

bool investigate(int s)

Bri3oB investigate o3HauaeT, YTO BH UAETE B KOMHATy S Ha TEKYILIEM YPOBHE
(oHa momkHA OBITH [OCTHUXKUMA, T.€. He NOKHO OBITh 3a0IOKMPOBAHHEIX KOMHAT Ha
IIyTH) U IPOBEPSIETE, IPOXOANI U yepe3 Heé Kponuk. OyHKIMA Bo3BpalaeT true, ecnu
npoxonun, nHaue — false.

bool goDeeper(int s)

BrizoB goDeeper o3HadaeT, 4TO BH WUAETE B KOMHATy S Ha TEKYILIEM YpPOBHE
(oHa momXHa OBITH JOCTHXKMMA), a 3aTeM CIyCKaeTeCh BHU3 Ha CIEOYIOLUIU{ yYPOBEHBb
yepe3 BEPTUKAJIbHBIA TOHHEIb. OTOT TOHHENb OOJIXKeH OnTh Oe3o0macHBIM (He
3aMUHUPOBAHHEIM), ¥ KOMHATa HUXe He [oIKHa ObITh 3a010KMpoBaHHoOM. [locne aToro
BBI IPOZOJI2KaeTe UCCIeN0BaHue C KOMHATEL .S CIIeQYIOLIero YPOBHS (eC/IU Bl HE JOCTUTTIX
YPOBHS N, B 3TOM ciydae PyHKIuS SOlvVe HOoJKHa 3aBEePUIUTHCS).

Bam kom OymeT KOMIIMIHPOBATLCS C TPEUiepoM, II03TOMy OH He [OJIXKeH
peanu3oBBIBaTh QYHKIMIO Maln, He NOJXKeH ynTaTh U3 Stdin u nucate B stdout. Takxke
Heo0X0IMMO ITOAKJTIOUUTH 3ar0JI0BOYHKIM ¢aiin tunnels. h.

['petinep MoxkeT OBITH afaANTHUBHHIM (HO AETEPMUHUPOBAHHBEIM), TO €CTh MOXKET
pemaTs, 4YTO BO3BpauaeT investigate u ycnemen nu goDeeper, OCHOBHIBasCh
Ha [JEUCTBUSX Ballled IporpaMMbl, 0e3 (PUKCMPOBAHHOTO MHOXKeCTBa 0e30TaCHBIX
ToHHenel. OOHAKO rapaHTHUPYETCS, YTO BCE MOBeHeHUe rpeiipepa OyaeT AOMYyCTAMBIM
IJI1 HEKOTOPOro BO3MOXKHOIO MHOXeCTBa 0e30IacHBIX TOHHEJEH. I'petinep
MOXKET 3aBepIIUTh BEIIIOJIHEHWE, €CJIM BHl IIONBITAETEeCh BEI3BaTh goDeeper uepes
3aMUHUPOBAHHBIN TOHHEIb U €CJIH OH OTIPENe/IUT, YTO BHITIOJIHUTD TECT C HEOOXOOUMBIM
YUCJIOM UCCIIeoBaHuM 6oee HeBO3MOXKHO. Bpemst paboTH rpelifiepa He YYUTHIBAETCS B
OorpaHUYeHue 110 BpeMeHH.
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JIoKaavHoe mecmuposaHue

Ins JI0KaJIbHOTO TECTUPOBAHUS IIPENOCTaBIE€HBl JIOKAJbHBIM TIpeupep u
3aroJjIoBOYHHIN (aiin. JIoKanbHBEIM Ipeifep He SBISETCS afallTUBHBIM U HE IIPOU3BOIUT
BBIUMCJIEHUH WK TPoBepPoK. OH cuuthiBaeT N, M, K u matpuiy u3 0 u 1 (6e3 npobesnos),
BBI3HIBAET Ballly (PYHKIKIO SOLvVe U BEIBOOUT NEWCTBUS Ballled IMPOrpaMMbl IIPU BhI30BaX
investigate u goDeeper (oxupmas BBOO masd Kaxporo investigate — 0 umm 1,
KOTOPHIM OH BEPHET). Bl MoxkeTe cBOOOOHO MOMUMUITUIPOBATE JTOKAJILHEIN Tperagep.

OepaHuyeHus
¢ 1< N,M <5000

ITo03adayu
Ilog3amaya | bannsl Orpanunuyenue

1 5 M =2
2 21 HeT 3a0610KMpOBAHHBEIX KOMHAT.
3 18 N, M <100
4 18 N, M <400
5 19 N, M <1000
6 19 be3 mononHUTENbHEIX OTPaHUYEHU.

Baaavl 3a nod3adayy HavyucA5A10Mcs, MOAbKO ecau YycnewHo npotideHvl 8ce mecmbl
8 Hell U 80 8cex BK/AUEHHbIX 8 Heé no03adayvax.

IIpumep mecma

BBoxg | B3aumonencrBue

2 3 1]|solve(2, 3, 1, {{0, 0, 1}, {1, 0, 0}})
001 goDeeper(1)

100 investigate(2): return true
goDeeper(2)

MuHEMAaIbHO BO3MOXKHOE XYIlIee YKUCII0 UCCIeNOBAaHUN B 9TOM TeCTe — 1, TIO3TOMY
pelleHue ero MPoXoIuT.
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