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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 [a 3alllUTH CHbKPOBUIIETO CH, 3aTOBA € ITOCTABUIT KAllaHU B TOYTH BCUYKHU
BEePTUKAJIHU TYHeU. [10-TOYHO, BCSIKO HUBO (BKJIIOUUTEIIHO HUBOTO HAa ChKPOBUIIIHUIIATA)
¥Ma TOYHO edquH Oe3omaceH (He3aTBOPEH) BXOMSIN BepTuKasieH TyHen. OCBeH TOBa e
rapaHTHpaHo, 4Ye mMa Oe3omaceH mbT (II'bT, MUHABAIN Ipe3 TyHenu 6e3 KamaHW) OT
TOBBPXHOCTTA [I0 CHKPOBUIIHUIIATA.

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. YHUKanIHUS Oe30mMaceH IIbT, KOUTO He MOBTapsi KAMepUTe. TS CBIIO To 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 CNTy4aii (ChIo TaKa 0bp3a, Thi KaTo TPsiOBa fla MPUCHCTBA Ha YaeHO MMapTHu).

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 3a BCEKW €OUH OT Te3U Clydyad (aKo IpueMeM, de 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.)
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IToOpobHOCMU NO uMniemeHmayuama
TpsiOBa ma uMmIeMeHTHpPaTe GyHKIUATA SOLVe:

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

[ITe 6bOe U3BMKaHa BeIHBXK 3a BCEKU TECTOB ciy4au ¢ N, M u K, KaKTO U OIUCaHue
Ha KaMepurte (nHOekcupaHu KaTo blocked[level][position]). TpsibBa ma u3BbPIIU
M3CJIeBAHETO Ha TyHeNuTe (3alouyBaiku OT HMBO 0, KaMepa K), 3a fa JOCTUTHE HUBOTO
Ha ChKPOBUIIHHKIIATA (HUBO N), U3II0I3BaliK1 HE ITI0BeYe OT MUHHUMAaJIHUS Bh3MOXKEH Hall-
jomr Opo¥ pa3cienBaHus 3a TecToBus cinydail. OT Tasu QyHKIMSA (M OPYrd QYHKLWHU,
KOWUTO MHUIIETe), MOXKeTe fa u3BUKaTe QyHKIuUTe investigate u goDeeper:

bool investigate(int s)

M3BukBaHeTO Ha investigate mpencraBnsiBa OTHBaHE OO KaMepa S Ha TEKYILIOTO
HUBO (T TPsiOBa ma € MOCTUXKKMa, T.e. He TpsbBa Ja MMa OJI0OKMpPAHU KaMepH I10 ITbTs)
Y IIPOBEepPKa Janu 3aeKbT MPEMUHABA IIPe3 Ta3W KaMepa II0 IIbTS CH KbM CHKPOBHUIIETO.
OynknusaTa Bpbllla true, ako ro Hanpasy, ¥ Talse, B IpoTHuBeH cry4ai.

bool goDeeper(int s)

M3BukBaHeTo Ha goDeeper mpeacTaBisiBa OTHBaHE OO KaMepa S Ha TEKYIIOTO HUBO
(Ta Tps6Ba [a e JOCTHXKKMa) U CJlefl TOBa ClIM3aHe OO CIeOBAIL0TO HUBO, U3IMOJI3BANKU
BEePTUKAJIHUS My TyHesn. TyHenmbT TpsiOBa ma e Oe3omaceH (T.e. [a He e 3aTBOPEH) U
KaMepaTa OTHOJy He TpsiOBa fa e 6mokupaHa. Creq ToBa IMPOAbIkKaBaTe U3CIEOBAHETO
CH OT KaMepa S Ha CIIe[IBAIllOTO HUBO (OCBEH aKO HEe CTe JOCTUTHAJU HUBO N, B KOUTO
ciydal BamlaTa GyHKUIUS SOLlve TpsiOBa ma BbpHE pe3ysTar).

BammsaTr kopn me Oboe KOMIUIMPAH 3aeHO C I'Pedabp, Taka 4ye He TpsOBa Oa
MMIIJIEMEHTUPA Main (GyHKIMSA, HUTO TpsOBa ma yeTeTe oT Stdin umu ma muiieTe B
stdout. Coiro Taka TpsiOBa ga BKIIIOYUTE 3ariiaBHus ¢aun tunnels. h.

['pediobpbT MOHSIKOTA MOXKe Mla Ob/ie afanTUBEH (HO BCE MaK JeTEPMUHUCTUYEH), T.€.
MOXKe [ja pellld KakKBo Bpbilla investigate unu ganu goDeeper e ycnelneH, Bb3 OCHOBa
Ha MMHa/IUTe JelCTBUS Ha BalllaTa MporpaMa, 6e3 ma uMa pukcrupas Habop oT 6e30macHu
TyHenu. ['apaHTHpaHo e 06ade, 4Ye BCUYKO, KOETO IPeUephT NpaBy, 1ie Obae BaTIugHO
110 OTHOILIEHWE Ha HAKaKbB Bb3MOXKeH Habop oT OGe3omacHu TyHenu. ['peiepbT Moxke
Ila TPeKpaTy U3MbIHEHNETO, aKo U3BUKaTe goDeeper u ce onuTaTe fa IPEMUHETE MPe3
3aTBOPEH TYHEN WM aKO pelld, Ye Beue He € Bb3MOXKHO fla PEIINTe TECTOBUS CIIydaH,
M3I0I3Baiku HeoOXomuMus Opou pa3cienaBanus. OCBEH TOBa, BpEMETO 3a U3IMbIHEHNE
Ha rpelifepa He ce OpPou KbM BPEMEBUS JTIUMMUT.

JIokaaHo mecmeaHe

3a ma TecTBaTe IIporpaMaTa CHU JIOKAQJIHO, Ca NPeNoCTaBeHU JIOKaJleH I'Peyfgbp U
3arnaBeH ¢aiin. JIOKamHUST rpedabp He € aJalTUBEH U He U3BBLPIINBA U3YUCIIEHUS UIIH
mpoBepku. Tou uete N, M, K u maTputia ot 0 u 1 (6e3 HHTepBasu), N3BUKBa Ballusg solve
U CJlel] TOBa U3BeXKMa Pe3yaTaT BCEKU ITbT, KOTaTO IIporpaMaTta Bu u3BuKa investigate
unu goDeeper (o4akBa Bxof 3a BceKu investigate - 0 unmu 1, Kouto ife BbpHE). Bue
cTe cBOOOMHY [la IPOMEHSITE JTOKATHUS TPEUIBP.
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OepaHuyeHus
e 1 <N, M <5000

ITod3adayvu
Ilop3amauya | Touku OrpasuyeHusi

1 ) M =2

2 16 HsiMa 6nmokupaHu KaMepH.
3 19 N, M < 100

4 19 N, M < 400

5) 20 N, M <1000

6 21 Hsawma.

ITosayyasame mouku 3a 0adeHa nod3adavd, camo ako YCNnewHo u3nwvaHUmMe 8Cu4KU
mecmose 8 Hesl U 8BCUYKU OCMAHaau nod3adayu, Koumo ca 8K/110UeHU 8 Hes.

IIpumepeH mecm

Bxon | B3amMmoaeHcTBHE

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

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

MuHUMaTHUAT Bb3MOXKEH OpOM pa3cienBaHus B HaM-JIOMIUS CITydail 3a TO3U TECT €
1, Taka 4Ye pelieHneTo 6u mpeMUHaso TO3U TEeCT.
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