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Task All. Tunnels ~1.25s [ 1024 MB

3aekbT € M3KOMal CHCTeMa OT TYHeJd, KOATO umMa N HuBa (HOMepHpaHH OTrope
Hapony: oT 0 §o N — 1). Bcsako HHMBO MMa M KaMepu (HOMepHUpaHM OTJISIBO HAASCHO:
oT 0 mo M — 1). MoxeM fa cu IpeacTaBUM KaMepuTe KaTo KJIeTKH Ha Mpexa N x M.
MMa TyHenu MeXOy BCUYKHM OBOMKHU ChCEOHUM KaMepH (CIOofensIiyu egHa cTpaHa). [lom
BCUYKO TOBa MMa TojIsiMa ChbKPOBUIMHUIIA (KOSATO e(peKTUBHO 0OXBAIIA IISIJI0TO HUBO N).
ViMa TyHenu MexXOy Hes ¥ BCUYKY KaMepHy Ha HuBO N — 1. Hakou oT N M KaMepuTe obayde
ca Ce CPpyTUJIU U I10 TO3YW HauWH ca 0JIOKUPaHHU (KaKTO ¥ BCUUKU TEXHU TYHEJH).

3aeKbT UCKa Ja 3alllUTH CbKPOBUIIETO CH, 3aTOBA € ITOCTaBUJI KallaH! B IOYTH BCUYKU
BePTUKaIHU TyHeNH. [10-TOYHO, BCAKO HUBO (BK/IIOYUTEIHO HUBOTO Ha ChKPOBUIIHULIATA)
“Ma TOYHO enuH Oe3omaceH (0e3 KamaH) BXOMOsIN BepTHKaneH TyHell. OCBeH ToBa e
rapaHTHpaHo, 4Ye mMa Oe3omaceH mbT (II'bT, MUHABAIN Ipe3 TyHenu 6e3 KamaHW) OT
ITIOBBPXHOCTTA [0 ChKPOBUIITHHUIIATA.

Anvica MCKa ja CTUTHE [I0 CTasATa ChC CbKPOBUINATa Ha 3a€Ka, HO BIM3aHETO Ha CIISIIO
B TyYHeJHaTa cucteMa 0u OMJI0 U3KITIOUUTEJIHO OMacHO. [IbpBO, TS MpOydnsia KaMepuTe
C TIOMOIITA Ha COHap u pa3bpana Kou ca O10KHpaHU. BbIpeku TOBa, TS BCe Ollle HSIMa
IpefcTaBa KOW TYHENM Ca 3aTBOPeHU U KoM ca Oe3omacHu. Crep TOBa TS 3allovyHana
ma HaOmomaBa 3aeka. Ts 3Hae, Ye TOM BUHAru Obp3a, Taka 4e BHHaru u3bupa Haw-
KpaTkusi 6e3omaceH (6e3 3aTBOPEHU TYHENH) BT OT IMOBBPXHOCTTA [0 CHKPOBUILIETO (U
o0paTHO), T.e. yHUKanHus 06e30maceH IbT, KOUTO HE MOBTApPs KaMepu. TS5 CBIIO T'o e
BM2K[ajia [la BIM3a B TYHEeJIHaTa cucTeMa (a “MeHHO HUBO () OT TOBbPXHOCTTA Hajl KaMepa
K (0 < K < M). ToBa u mo3BosiBa 0€30IaCHO [a Bile3e B TyHeNIHaTa cucTeMa. Hakpas
Anuca moBesna XpbTKa, KOSITO TTO3HABa MUPHU3MaTa Ha 3aeka. C moMolra Ha Ky4eTo TS
MOXKe fla OTHOE [0 JOCTHUXKKMMAa KaMepa (Ha TEKYIIOTO CM HUBO) U [a 5 M3CIedBa - Oa
IPOBEPHY fanu 3aeKbT e 6un Tam unu He. Clen cepusi OT Te3W pa3cliefBaHUs, KOraTo
€ CUTYpHa, TSI MOXe a OTuAe OO0 JOCTHXKKMa KaMepa M [la Ce CIyCHe IMOo-Tbiab0Ko (Ho
CIedBallloTO HUBO) OTTaM. TS He MCKa [a PUCKyBa XKMBOTa CH, 3aToBa TpsOBa fa e
abCoOJIOTHO CUTYpHA, 4e M30paHUAT BepTUKalieH TyHen e Oe3omaceH. Fcka fma cTuUTrHe
[0 CHKPOBUILETO 6€30MacHO, U3I0JI3BaliKi Bb3MOXKHO Hal-MaJIKO Pa3CeBaHus B Haul-
JIOIIXS CcNTy4aii (4 TS Cbifo Obp3a, Thil KaTo TPsiOBa fla IPUCHCTBA Ha YaeHO MMapTH).

dopmarnHo, HUe meduHUpPaMe Hal-Jomus Opoit pa3cieaBaHus Ha MageHa CTPaTerus
3a u3cjienBaHe 3a fafeH TecToB ciay4dai (N, M, K u Habop oT 6I0KMpaHU KaMepu) KaKTo
cnenBa: M30posBaTr ce BCUYKM Bb3MOXKHU HaOOpu OT 0€30TaCHU TYHENIH, U3YUCIIIBa Ce
I'bTS Ha 3aeKa 3a BCEKU OT TSIX U Ce UIIBJIHSIBA CTPATETHsATa 3a BCEKH OT TE3U CIIydyau
(He3aBrcuMO). Haii-momusiT Opoy pa3ciieqBaHUS Ha CTPATErusITa € MaKCUMaIHUST Opoi
pa3cienBaHus, KOUTO TS U3BBPIIBA U3MeXIy BCUUKU Te3U CiIy4dau (aKo IIpUEMEM, 4e e
Ba/I[IHa M yCIIsiBa 0€30ITaCHO fla CTUTHE OO0 ChKPOBUIIETO BbB BCUYKM TSX; B IIPOTUBEH
CcIydyay Ka3BaMe, 4Ye HaHW-omusaAT Opod pa3cienBaHus e Ge3kparHocT). Crnem ToBa
n30posiBaMe BCUYKM Bb3MOXKHHU CTPAaTeTWMu ¥ HaMUpaMe MUHUMAJHUS Bb3MOXKEH Hau-
jom Opoil pa3ciefBaHusl. ToBa € MaKCHMaJHUAT paspelleH Opoil pa3ciegBaHus 3a
TECTOBHUS CIIy4dau.

Anuca e YMHO MOMHK4YE, HO TYHEJIHdTa CHCTEeéMd Ha 3aeka e OrpOMHa, TaKa 4e
JOPH TA HE MOXKEe [Oa H3MHCIIHN OIITUMaJIHa CTpaTerud 3a H3CIJIedBdHE. [TomorHeTe
I\/I, KaTO HaIIMIIeTe IIPOrpaMa, KOATO H3CJIeABa TYHEJIHaTa CHCTeéMa M [JOCTUra no
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CHKPOBUIIIHUIIATA, M3MOJI3Baliki He IIOBedYe OT pa3pelleHus Opoil pa3ciiefBaHUS 3a
TECTOBUS Ciyd4al, 6e3 ma ImpeMuHaBa Npe3 OJIOKMpPaHW KaMepH WM IIPe3 3aTBOPEHU
TyHenu. (Bamarta mporpama Tps6Ba Ha OTroBapsl Ha BCWYKM TE3M M3WCKBAHHUS, 3a MHa
IIpeMUHe TTPaBUIIHO HafeH TeCTOB ClIy4ail.)

IToOpobHOoCMU NO uMNAEeMeHMayuAma
TpsibBa ma umnneMeHTupaTte yHknusaita solve:

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

[ITe 6boe U3BMKAHA BeIHDBXK 3a BCEKU TECTOB ciydau ¢ N, M u K, KaKTO U OIUCaHUe
Ha Kamepurte (uHOekcupaHnu kKato blocked[level] [position]). Tps6Ba ma u3BbLPIIU
M3cJielBaHETO Ha TYHeNIuTe (3amoyBaiku oT HUBO 0, KaMepa K), 3a la JOCTUTHE HUBOTO
Ha CbKPOBUIIHUIIATA (HUBO N), U3II0JI3BAMKYU HE ITI0BeUYEe OT MUHUMAaIHUS Bb3MOXKEH Hali-
notr Opoy pascliefBaHusA 3a TeCTOBUA ciaydai. OT Ta3u QyHKUuS (M gpyru QyHKUUHU,
KOWTO IUIIETE), MOXKeTe fia U3BUKBaTe QyHKIUNTe investigate u goDeeper:

bool investigate(int s)

M3BukBaHeTo Ha investigate mpencraBnsBa OTHBaHE OO KaMepa S Ha TEKYIIOTO
HUBO (TS TpsiOBa [la € MOCTUXKHNMa, T.e. He TPsiOBa [a MMa OJIOKMpPaHU KaMepH II0 IThTs)
¥ TIPOBepKa flanu 3aeKbT NIpeMUHaBa IIpe3 Ta3u KaMmepa I0 MbTS CU KbM CHKPOBUILETO.
OyHKUMATa BpbIIa true, ako ro npasu, 1 false, B IPOTHUBEH CIydau.

bool goDeeper(int s)

H3BukBaHeTO Ha goDeeper mpencrasiisfiBa OTUBaHE [0 KaMepa S Ha TEKYILIOTO HUBO
(Ts TpsibBa Ma e MOCTUXKKMA) U CJIe[l TOBA CJIM3aHe [I0 CJIeOBAIllOTO HUBO, U3IOJI3BANKU
BEPTHUKAJIHUA U TyHeNl. TyHelbT TpsiOBa mga e Oe3omaceH (T.e. [a He e 3aTBOPEH) U
KaMepara OTHOJIy He TpsiOBa fa e 6mokupaHa. Creq ToBa MPOXbIKaBaTe U3CIeIBaHETO
CH OT KaMepa S Ha CJIe[BallloTO HMBO (OCBEH aKO He CTe HOCTUTHAIX HUBO N, B KOUTO
ciay4day BamaTa GyHKIUS SOlve TpsiOBa Ja MPUKIIOYN U3ITbIHEHUETO).

Bamust kop me Oboe KOMIMIMPaAH 3ae€OHO C I'pPedabp, Taka 4ye He TpsOBa Ma
UMIIJIEMEeHTUPa main ¢yHKuMs, HUTO TPsiOBa ma yereTe oT stdin unu ga muinerte B
stdout. Coio Taka TpsibBa fa BKIIIOUKTE Xedbp ¢atina tunnels. h.

['peligbpbT NOHSIKOTA MOXKe fa ObOe afalTUBEH (HO BCe MaK NeTEPMUHUCTUYEH), T.€.
MOXKe fla pellld KaKBO BpbIla investigate unu ganu goDeeper e ycremHo, Bb3 0CHOBA
Ha MUHAJIUTEe JelCTBUS Ha BalllaTa MporpaMa, 6e3 ma uMa pukcrupas Habop oT 6e30macHu
TyHenu. [apaHTHpaHO e obaye, Ye BCUYKO, KOETO rPeHepbT MpaBy, Ie 0be BaTugHO
II0 OTHOIIIEHNWE Ha HSIKaKbB Bb3MOXKEH Habop OoT 6e30macHU TYHENU. [pedabpbT MoXKe
Ia MpeKpaTy U3MbIHEHUETO, ako u3BuKate goDeeper u ce onuTaTe ga MpeMUHETe Ipe3
3aTBOPEH TYHEJ WM aKO pelly, 4e Bedye He e Bb3MOXKHO la PELIUTe TECTOBUS CITydai,
M3M0JI3BaMKN HeoOxomuMus Opoit pa3cienBanus. OCBeH TOBa, BPEMETO 3a U3IIbIIHEHUE
Ha rpeinbpa He ce OPou KbM BpeMEBUS JIUMHUT.
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JIokaaHo mecmaeaHe

3a a TecTBaTe IIporpaMara CU JIOKaJIHO, Ca [IPpel0CTaBeH! JI0OKaleH TPeubp U XeIbp
Gdaiin. JIokanHUAT TPeUabpP He € afalTUBeH U He U3BbpIIBa U3YUCIIEHUS MU IPOBEPKU.
Tout uete N, M, K u matputia oT 0 u 1 (0e3 uHTepBanu), n3BMKBa Bamusg solve u crep
TOBa U3BeX[a ChOOIIeHNe BCEKU ITbT, KOTaTo IIporpamMaTta Bu u3Buka investigate unu
goDeeper (ouakBa Bxop 3a Bceku investigate - 0 unu 1, kouto me BbpHE). Bue cre
CBOOOMIHY [a IPOMEHSTE JIOKATHUS TPEUTBP.

OepaHuyeHus
¢ 1< N,M <5000

ITod3ada4u
Ilogp3amauya | Touku OrpaHuyeHus

1 5 M=2

2 16 Hsma 6mokupaHy KaMepH.
3 19 N, M < 100

4 19 N, M <400

5} 20 N, M <1000

6 21 Hsawma.

HOquaeame moukume 3a 0dadeHa nod3adayd, camo axko ycnewHo ca u3noe/sHeHu
BCUYKU mecmose 8 Hesl U 8CUYKU OCMAaHaau no03adavu, Koumo ca 8K/AH4YeHU 8 Hesl.

IIpumepeH mecm

Bxon | B3aumonencrBue

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

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

MuHUManHUAT Bb3MOXKEH OpOM pa3ciegBaHus B Hal-JOLINS ClTy4dail 3a TO3U TECT €
1, Taka 4e pelleHueTo OU U3NBJIHUIIO YCIEIIHO TO3HU TECT.
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