ACM International Collegiate Programming Contest 2015/16
XLIIT St. Petersburg State University Championship, Sunday, December 20, 2015

3apava A. (a,b)-6awnsa (Division 2)

UNwms Bxoauoro daitra: abtower.in
Wmst BeIXOIHOTO daiiia; abtower.out
Orpanudenne 10 BpeMeHMU: 1 cexynna
Orpanudenue 10 MaMSTH: 256 mebubaiT

MautenbKuii ApTéM 3a1a/1cs BOIPOCOM: KakK, 3allMCaB BCEIO HECKOJILKO HUQP, HOJYIUTh OUEHb 0OJIb-
moe 4ncyio? KonedHo, oauH u3 CriocobOB — HalMcaTh OalllHIO u3 creneHeil. Kax mspecTHo, GalnHs u3
CcTereHeil BBIMUC/SAETCS CBEPXY BHH3: B BBIPAsKeHHN BHIA ¥ CHadasa BBIYHCIAETCS Y7, a 3aTeM Uhc-
JIO & BO3BOJUTCS B IOJYyYEHHYIO cTereHb. Hampumep, KopoTKasi 3aluch 23" paBHa OIPOMHOMY YHUCJIY
23333 = 281 = 2417851639 229 258 349 412 352.

ApTéM BbITIICA TIEJIbIE YNCIa OT ¢ 10 b 110 AuaroHaJm, IBUrasiCh BBepX M BIpaBo. [losyuniach Garmst

13 CcTelleHen:
(b-1)°

qlatl)”
ITomoruTe emMy BBISICHUTH, Y€MYy pPaBHA TOCJEIHSIS TeCSITUIHAs Iudpa 3TOro — BO3MOXKHO, OIPOMHOIO —
TUCIIA.
dopmaT BXOAHbLIX AAHHbIX
B nepBoii crpoke 3ammncano jBa 1eabix duciaa ¢ u b — napamerpst oamun (1 < a < b < 10).
dopmaT BbIXOAHbIX AaHHbIX

BriBesiuTe 0JIHO 9HCIIO — MOCJIETHIO JECATUYIHYIO TTUMPY UUCTA

(b-1)°

a(a—i—l)
lMNpumepsbl
abtower.in abtower.out
2 4 2
33 3

MNosacHeHunsa k npnMmepam
B mepBom mpumepe mosrydaeTcst 9ucyo 23" = 281 = 2417851639229 258 349412 352. [Tocenuss ne-
cATHIHAS TUdpa ITOrO YHCTIa paBHa 2.

Bo BTOpoMm mpumepe moJiydaeTcs IPOCTO YHUCIO 3, IMOCICAHSAS U €AWHCTBEHHAS JecaThudHas nudpa
KOTOPOT'O paBHA 3.
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3apava B. MNocTpoiika moctos (Division 2)

Nms BxonsOrO dailna: connection-probability.in
Nwms BeixogHorO haiira: connection-probability.out
Orpanntenue 1Mo BpeMeHH: 1 cekynma

Orpanudenue 10 MaMSTH: 256 mebubaiT

B onmnoit crpane Ha BbIoJIHEHHME JIIOOBIX BaKHBIX pabOT MPOBOJAMTCS TeHjep. B sTror pa3 TeHuep
Ha IIOCTPOEHUE CUCTEMbI MOCTOB Uepe3 peKy Bbiurpaja komianus «Kor B Ttankes. Ilo ycioBuio Tenmepa
cUCTEMa MOCTOB JIOJKHA coeuHuTh R -C OIOPHBIX TOYEK, PACIIOJIOKEHHBIX Ha PEKE B BUJIE CETKH K CTPOK
Ha C cronbros. [Ipu 3ToM mepBbIil CTOIOEI CETKU PACIIONIOXKEH Ha JIEBOM OEpery pekw, a MOCJIeHUNl Ha
IIPaBOM.

ITo 3ambIcTy cucTemMa JOJZKHA COCTOITH U3 BCEX MOCTOB, COENMHSIONINX COCEIHIE KJIETKH B KaXKIIOM
PsiJLy U COCEJIHHE CeTKU BO BCEX CTOJIONAX, KpOMe KpalHuX (Hy KTO Ke Oy/1eT CTpOUTh MOCT BJIOJIb Gepera?).
Opmnako He BcEé Tak mpocro. Kommanust «Kor B Tamkes crienuaJM3upyercs Ha HAIMCAHUNW IIPOIPAMM U
[IOHSITHSI HE MMEET, KAK CTPOUTH MOCTBI. UTOOBI MOBBICUTDL IMAHCHI BBIMOJHUTL IIPOEKT, JJIsi KayKIO0I'0
MocTa OyJieT HaHATa JApyras dupMa, KoTopas ero nocrpout. [Ipo KaxkIblit MOCT M3BeCTHA BEPOSATHOCTD
TOro, 4T0 (bupmMa, KOTopas ero OyIeT CTPOUTH, yCIIeeT HOCTPOUTH €ro B CPOK.

st Toro, 4Tobbl pabOTy MPUHSJIN, 110 MOCTaM, HOCTPOEHHBIM B CPOK, JIOJI?KHO OBITH BO3MOXKHO JIO-
OpaTbcs ¢ JIeBOTO Oepera peku Ha IpaBblit. Bara 3a1av1a — HaAlTH BEPOSTHOCTD TOTO, YTO PAOOTY MPUMYT.

dopmaTt BXOAHbIX AAHHbIX

B mepBoii crpoke manbl gBa nesbix gnciaa R u C' (B 91o0it Bepenn 3agaun R =3 u C' = 4).

B ciaenayromux R crpokax Haxomurcsi 1o C' — 1 9ucy — BEPOSITHOCTH TOTO, UTO MOCTBI, COETMHSTIOIIIE
COCEeHMEe OTMOpHBIE TOUYKM B CTPOKaX, OYIyT MOCTPOEHBI B CPOK. B i-if W3 3THX CTPOK B j-M YHCTE JAHA
BEPOSITHOCTD Jijisi MocTa Mexky Toukamu (i — 1,7 — 1) u (i — 1, j).

B crenyromux R—1 crpokax Haxoautcs mo C'—2 9uciia — BEPOSITHOCTH TOTO, ITO MOCTBI, COETUHSTIONTHE
COCEJIHME OIMOPHBIE TOYKHU B CTOJIOIAX, 6Y/IyT MOCTPOEHBI B CPOK. B i-fl M3 9TUX CTPOK B j-M YHUCJIE JaHA
BEpPOSITHOCTD JIJIs MOCTa Mexk ity Toukamu (i — 1, 7) u (4, 7).

Bce BeposITHOCTH SIBJISIIOTCST TIEIBIME YUCTaME OT 1 10 99 1 3aj1aHbI B TPOIEHTAX.

®dopmaT BbIXOAHbIX AAHHbIX

[IycTth BEpOATHOCTD TOTO, UYTO IO MOCTaM, IIOCTPOEHHBIM B CPOK, C JIEBOTO Oepera MOXKHO Oy/IeT JIoHTHn

J10 IIPABOT'0, PaBHA g, rJie p U ¢ B3aMMHO IIpocThl. Beisemure uncio (p-¢~ 1) mod (1094 7). Tapantupyercs,

9TO BO BCEX TeCTaX ¢ He OYIeT IeJUThCS Ha 107 4 7.
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lNpumepsbl
connection-probability.in connection-probability.out
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3ameyaHune

JLj1st BBIYMC/IEHNST OTBETa MOXKHO IIPOBOIWTDL BCE BBIYMCJIEHUSI, CBSI3aHHBIE C BEPOSITHOCTAMU, B IIOJIE
ocTaTKoB 110 Mozyito 10947, a He B HoJIe BelleCTBEHHBIX dnces. MOKHO HOKA3aTh, YTO 9TO SKNBHBAJIEHTHO

BBIYHCIIEHHUIO YUCe]I P U ¢ 1 B3aTuio 1o Momyiio 107 + 7 B KomIe.

1
Orper Ha TecT U3 NpUMepa PaBeH 3.
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3apava C. OTHoweHune akBuBaneHTHocTu (Division 2)

Nwms Bxonmoro daitra: equivalence.in
Nwms BeixogHorO haiira: equivalence.out
Orpanntenue 1Mo BpeMeHH: 1 cexynna
Orpanudenue 10 MaMSTH: 256 mebubaiT

Erop usydaer noHsTHE OTHOIICHUS SKBUBAJICHTHOCTH.

Omnowenuem K6UBAACHMHOCTIU Ha MHOXKeCTBe S Ha3BIBAETCSl TaKOe IOJIMHOXKECTBO Iap
R ={(z,y)|x € S,y € S}, 9TO BBHIIOJHEHBI TPU YCJIOBHSL:

e JuIsl BCeX X BepHO (x,z) € R;

e ccim (z,y) € R, 10 (y,x) € R;

o ccmn (x,y) € Ru (y,2) € R, 10 (x,2) € R.

Heciio:kHO OKa3aTh, 9TO [IPHU TAKUX YCJIOBHIX MHOXKECTBO S MOXKHO PasOUTh Ha HECKOJIBKO KJIACCOB,
TaK, YTO JIEMEHTHI B OJIHOM KJIacce [ONapHO S9KBUBAJIEHTHBI, & B DA3HBIX HE 9KBUBAJIECHTHBI. Takue Kiaccol
HA3BIBAIOTCSL KAACCAMU IKEUBAAEHTHOCTIVU.

Bee1éM ciie/iyroliee OTHOIIEHNE SKBUBAJICHTHOCTH Ha CTPOKAX U3 HyJIe U €JIMHUIL: CTPOKI HA3BIBAIOTCS
SKBUBAJEHTHBIMHE, €CJIM MOYKHO IHOJIyYUTh OJJHY U3 JIPYTOi € IIOMOIIBIO [EMOYKU CJIELYIOIIUX OlePAIIii.

L y,ZLaJIGHI/Ie 1 BCTaBKa JIBYX Hyﬂeﬁ HoaApsI B JIIOOOM MecTe CTPOKH.
L y,ZLaJIGHI/Ie nJjin BCTaBKa TpéX CANHUL ITIOAPAT B JIIOOOM MecTe CTPOKH.

Onepanny MOXKHO COBEPIIATh CKOJBLKO YTOAHO pa3 B JI0OOM MOPSIIKE.

BaM JaHO MHO2KECTBO CTPOK. BbIBe,ZLI/ITe pa36I/IeHI/Ie 9TOI'O MHO>KECTBa Ha KJIACCbhbl 9KBUBaAJIEHTHOCTU.
®dopmaT BXOAHbIX AAHHbIX

B nepgoit crpoke jgano qncio n (2 < n < 4096). B caeayomux n cTpokax IaHO 10 OJHOW CTPOKE 3
MHOXKecTBa. Bce cTpoku HelycTble, a X cymMMapHas JyuHa He mpeBocxoauT 50000 cuMBOJIOB.
@dopmaT BbIXOAHbIX AAHHbIX

B mepBoit cTpoke BbIBeIuTE OIHO YUC/IO k — KOJMYECTBO KJIACCOB dKBUBAJIEHTHOCTU. B ciemyronux
k cTpokax BhIBeJuTE caMu KJiacchbl. KaKIbIil Kace ciieryeT BBIBOIUTD B OTMEJILHON CTPOKE KakK HOMEpPa
€ro 3JIEMEHTOB, IIEPEYUCIEHHbIE B BO3pacTalonieM mojpsiake. Kiaccol cie/lyeT BHIBOIUTH B MOPSIKE BO3-
pacTaHus HamMeHbIero Homepa B kjiacce. CTPOKM HYMEpPYIOTCs C €JIMHUIBI B MOPsJIKE, B KOTOPOM OHU
3a/1aHBbI.

Mpumep

equivalence.in equivalence.out

5
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3apgava D. ®opmyna-1 (Division 2)

Nwms Bxonnoro daitra: hamilton-clique.in
Nwms BeixosHoro haiira; hamilton-clique.out
Orpanntenue 1Mo BpeMeEHH: 1 cekynma
Orpanudenue 10 MaMSTH: 256 mebubaiT

SuameHuTbi TOHIK Popmysibl-1 JIbionce XaMuIbTOH TPEHUPYETCs K 04epeiHOMY 3ae3ty. [l sToro
€My BBIIEJININ CIIEIUAIbHY0 KPYIJIVIO IO AKy. I1o eé mepumerpy paBHOMEPHO PaCIIOIOKeHbl [N KJTIO-
4YeBBIX TOYEK, NMPOoHyMepoBaHHbx oT 1 g0 N. Tpenep nocrasui JIbonucy 1esp — MpoexaTb MeXK/1y BCeMu
rmapamMu U3 JBYX Pa3JUYHBIX KJIOYEBBIX TOYEK 10 OJHOMY pady. IIpm aTom HeBaxKHO, B KaKyIO CTOPOHY
NpPOEe32KaTh KaXKJbI OTPE30K.

Tak xax tpaccol giag Popmynbl-1 KpyroBble, TO KaKJbli JeHb JIBIONC XOUeT BBIOMPATH KaKON-TO
KPYT'OBOIl MapIpyT, MPOXOISIuii depe3 Bce N TOUEK B KAKOM-TO MTOPSIJIKE, U €3UuTh 110 Hemy. OH ObICTPO
co00pa3mI, ITO TAKUMU TEMIIAME y Hero Oyner He bojiee % JnHel TpeHupoBoK. CaM OH CJIUIIKOM 3aHST
HO,[[FOTOBKOfI, TaK 9TO OH IIOIIPOCHUJI BaC COCTaBUTH €My IIJIAaH MapIIpPyTOB Ha BCE 9TU JHU WU CKa3aTb,
YTO 3TO HEBO3MOXKHO. UTOOBI y Bac He BO3HUKJIO NMPODJIEM C OKPYIJIEHHEM, TpPEHep pemiuwi cuejiatb [N
HEYETHBIM.

®dopmaT BXOAHbIX AAaHHbIX

[TepBas cTpoka cogepkut oxHO HeuéTHOe uncio N (3 < N < 500).

@dopmaT BbIXOAHbIX AAHHbIX

IlepBas cTpoka IOMKHA COAEPKATh CJIOBO «Yesy», ecIn Tako#l ILIaH ocymecTBUM, U «No», eciam HeT.
B ciy4dae 1mo/10)KUTEILHOTO OTBETA CJIELYIOIINE % CTPOK JIOJI?KHBI COMEPKATh 10 N Pa3JIUIHBIX TUCETT
oT 1 mo N — KpyroBble MapIIpyTHl B KaKJIbIH U3 JTHeH. Kcam BO3MOXKHBIX OTBETOB HECKOILKO, BBIBEINTE

JIIO0OM U3 HUX.

Mpumep
hamilton-clique.in hamilton-clique.out
5 Yes
12345
13524
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3apava E. NpeanbHasa doTtorpacdpua (Division 2)

UNwms Bxoauoro daitra: make-a-row.in
Wwmst BeIXOIHOTO daiiia: make-a-row.out
Orpanudenne 10 BpEMeHMU: 1 cekynma
Orpanudenue 10 MaMSTH: 256 mebubaiT

Ongars B dpunaste JIurn Yemnnonos Becrpedatorces koMmanabl Peas Magpun u Yesncu. Ilo Tpajgunmm me-
peJl HauaJioM MaTda 00e KOMAaH/bI JOJIKHBI CIIeTh TUMHBI cBoux cTpaH. CyMMAapHO B KarXKJIOW U3 KOMAH/I
(BKJIIOUAsT TPEHEPOB ¥ TIOMOIITHUKOB) OKa3aJoch N deoBek. Bee OHM BBICTPaMBAIOTCS B JiBa Psijia Tapasi-
JIeJILHO CpeJIHeli JINHUH, pas3jie/sonieii jgBe nojoBuHbl noJist (eé ypasaenue y = 0). Yienbl komanapl Peas
Manpun Beraau Ha npsimyio y = 1, a Yescn Ha npsimyto y = —1. CbéMKa ¢ BepToJiéTa mmoKasaJja, ITo i-i
urpok Peaja umeer koopjaunatet (r;, 1), a i-it urpok Yesicu crour B Touke (c;, —1). Iocse ucnonuenust
TUMHA OHHU BCE JOJKHBI BCTATH HA CPEIHIOI JIMHUIO st OOIell rpyinoBoit hororpadun.

[naBubiit dororpad perrui, 9To Jijist noJydeHus camoit adekTHoi hoTorpadun Bee WIEHbI KOMAaH/T
JIOJIPKHBI 00pa30BaTh Psij TaK, YTOOBI MEXKLY JBYMSI COCETHUMU JIFOJBMU B PSSy PACCTOSTHUE OBLIO PaBHO
1. YrobsI (byTOOIUCTHI HE TIEPEY TOMUIUCEH, BAM TPebyeTcs BLIOPATh MO3UIINN U CKa3aTh (PyTOOJMCTaM, KTO
JIOJIPKEH KyJla [TEPEMECTUTHCSI, TaK, 9TO0BI CyMMapHOe IIPOMHIEHHOEe UMU PACCTOsTHAE ObLI0O MUHUMAJIBHO.

®dopmaT BXOAHbIX AAHHbIX

[TepBas crpoka comepzkut oxno neaoe duciao N (1 < N < 100). Bropas crpoka comep:kutr N 1iesbix
ancen 7; (—108 < r; < 109). Tperba crpoka conepxxur N meswix uucen ¢; (—10% < ¢; < 10%). Bee r;
Pa3JIMYHbL, BCE ¢; TAKXKe Pa3/IMIHbL.

@®opmaT BbIXOAHbIX AAHHbIX

BreiBemure 0/1HO 1MCIIO — KaKOE MUHUMAJIbHOE CYMMapHOE PACCTOSHUE IIPOIJIyT UI'DOKU JIO CBOUX Iie-
Jielt, 9ToOBI yIOBJIETBOPUTEL BeeM TpeboBanusM dororpada.

Baim orBeT Oy/eT cUNTATHCS IPABUIIHLHBIM, €CJIH €10 abDCOTIOTHAS WM OTHOCUTEIbHAS IIOMPEITHOCTD HE
oymer npesocxoauTh 1077, A MMEHHO: IyCTH BaIlll OTBET PABEH a, a OTBET KIOpH paseH b. IIposepsiomniast
porpaMma OyJIeT CYUTATh BaIll OTBET HPABUIbHBIM, €CJIH la—?] <1079,

max(1,b)
MNpumep
make-a-row.in make-a-row.out
3 7.3730791040629358
145
-1 35

lNosicHeHne kK npumepy

B upumepe u3 ycsioBusi UTPOKU JIOJKHBI BCTaTh B psj ¢ kKoopaunaramu: (0.3964673051113727,0),
(1.3964673051113727,0), ..., (5.3964673051113727,0).
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3agava F. (p,q)-koHb (Division 2)

Nwms Bxonnoro daitra: pgknight.in
Nwms BeixosHoro haiira; paknight.out
Orpanntenue 1Mo BpeMeEHH: 1 cekynma
Orpanudenue 10 MaMSTH: 256 mebubaiT

Ha 6eckomneqmnoil BO Bce CTOPOHBI IIOCKOM MAXMATHOMN TOCKE B OIHOM U3 KJIETOK HAXOAUTCS (P, ¢)-KOHb.
Takoit KOHb 3a OJMH XOJ M3 KJETKHU (T,¢) MOXKeT IIePeMeCTUThCs B JI00YI0 U3 KJIeToK (1 + p,c =+ q) u
(7“ + q,c* p). B wactHOCTH, €ciii p UM ¢ — pa3/UUHbBIE TOJIOXKUTE/ILHBIE IIeJIble YUCJIa, Y TAKOr0 KOHS
€CTh BOCEMb BO3MOKHBIX XOHOB M3 KaxKJI0# KiaeTkn. OOBIYIHBIA IMIaxXMaTHBI KOHb — 3TO YaCTHBIA CIydai
(p,q)-xkonst st p=1m ¢ =2 (wm ke p=2mu g =1).

Kakoe MUHIMAJIbHOE KOJIMIECTBO XOMOB MOTpebyeTcst (p, ¢)-KOHIO, 9TOOBI OKa3aThCsl B KJIETKE, COCE]I-
Heli 110 CTOPOHE C MCXOIHOI?

®dopmaT BXOAHbIX AAHHbIX

B nepBoii crpoke 3amnmcaHo JBa 1eblX dnciaa p u ¢ — napamerpsl Kous (0 < p, g < 100).

@®opmaT BbIXOAHbIX AAHHbIX

BeiBeure 01HO YHCI0 — MUHUMAIBHOE KOJIMIECTBO XOJ0B, KOTOpOoe morpedyercs (p, q)-KOHIO, 9T00bI
0Ka3aTbCsl B KJIETKE, COCE/IHEl 10 CTOpPOHE ¢ ncxoaHoi. Ecim KoHb HUKOTIa He CMOXKET OKa3aThCsl B TaKOH
KJIETKe, BBIBEIUTE INCI0 —1.

lNpumepsbl

paknight.in pgknight.out

lNosicHeHns kK npumepam

B nepsom npumepe o0bIaHbI MmaxmaTHbIi (2, 1)-KoHb MOXKeT u3 Jr000i KieTku (T,¢) 3a OJUH X0
[IEPEMECTUTHCS B BOCEMb BO3MOXKHBIX KieTok: (r —2,¢c— 1), (r—1,¢—2), (r+1,¢—2), (r+2,c—1),
(r+2,c+1), (r+1,c+2), (r—1c+2)u (r—2,c+1). Eciim Koub, HaAIpUMeD, HATHHACT J[BIZKCHHE
B kierke (0,0), To nepBbIM X0J0M OH MOKeT 1onacts B (1,2), BropeiM —B (—1,1) u Tperbum — B (1,0).
Knerka (1,0) cocemcryer 1o cropoHe ¢ Hadasibhoit kiaerkoit (0,0). 3ajada BLINIOSHEHA 38 TPU XOJA.
MoKHO yOeUTHCsI, UTO MEHBIIIEr0 KOJUIECTBA XOJI0B HEJOCTATOUHO.

Bo Bropom npumepe (1, 1)-koub MoXKeT U3 11000i KieTku (7, ¢) 3a OJUH XOJ| IIEPEMECTUTHCS B YeThIpe
Bo3MOXKHBIe KyeTku: (r—1,c—1), (r—1,c+1), (r+1,c+1) u (r+1,c—1). Eciu Kierku 10cKu packpaiieHbl B
mraxmMaTHOM ropsijike (y Jiio0oit 6es1oif KJIeTKN cocei o CTOpOHEe — YEpHbIe, a y 1000l YépHoit — Gestble),
TO TaKO#l KOHb MOYKET XOJMTH TOJIbKO 110 KJIETKAM TOrO IIBEeTa, Ha KOTOPOM OH M3HAYAIBHO OKA3AJICH, a
Hy?KHbBIE KJIETKH UMEIOT JPYTOH IBET.
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3apava G. Cnayuatiinble ToHHenu (Division 2)

Nwms Bxoauoro daitra: CTaHOapTHHE BBOL
Nwms BeixosHoro daiira; CTaHZapTHHI BHBOL
Orpanudenne o0 BpeMeHNU: 1 cekyHIa
Orpanudenue 10 MaMSTH: 256 mebubaiiT

IMo uHMEPAKMUSHAA 300040,

B ramaktuke Tymanuoiit [Iyrs — 6eckoHeIHOE KOJMIECTBO 3BE3, TPOHYMEPOBAHHBIX IEJIBIMHU THUC/Ia~
Mu. YTOOBI OBICTPO HEPEMENMIATHCA MEXKIAY HIUMU, MOXKHO II0Jb30BATHCSI Y€PBOTOYNHAME — HAIIPOCTPAH-
CTBEHHBIMU TOHHEJISIMU, COEIUHAIONMMA 3863161, O1HaKO He Jirobasi rapa 3BE3J1 COeIMHEHa TAKIUM TOHHE-
JIEM.

Korna nemuypr coznasan Tymannstit [IyTh, oH 3a1a/1 BEpOITHOCTD P TOrO, UTO JiJis JiIIOOO# maphl 1ie-
JBIX 1ucest (i,7) OT 3Be31bl § €CTh MPSMOl TOHHEJIb K 3Be3JIEe j, a Jiajee IPeJOCTaBU KOHCTPYUPOBAHIE
TOHHEJIEH BOJIe CIy4dasi. BeposiTHOCTh CyIeCTBOBAHUS KaXKJIO0TO TOHHEJIS He 3aBUCUT OT BEPOSITHOCTHU CY-
[IECTBOBAHUSI JIFOOBIX APYyTIuX TOHHEJe. Bece ToOHHEM 0IHOCTOPOHHUE, TO €CTh IIPU ¢ 7 j TOHHEb OT 1 K
J ¥ TOHHEJIb OT j K ¢ — 9TO JIBa PA3HBIX TOHHEJS, KAaXKJIbII 13 KOTOPBIX CYIIECTBYET C BEPOSITHOCTHIO P.

3Be3710JIET HAXOAUTCS Y 3Be3/1bl ¢ HoMepoM (. HaBUranmoHHBI KOMIIBIOTED 3BE3I0JIETA NMEET OIPAHM-
YEeHHYIO (PYHKIMOHAJIBHOCTD: OH MOXKET IPUHUMATDL 3alIPOC BUA <«CJIEIYET IIEPEMECTUTHCS 110 MPSIMOMY
TOHHEJIIO K 3Be3jle T», riae & — mesoe dnciao or 0 mo 232 — 1. Tocie Takoro 3ampoca, ecin CYIIECTBYET
TOHHEJIb OT 3BE3bl, Ille HAXOAWTCA 3BE3/0JIET, K 3Be3/e T, 3BE3J0JIET IIepeMEINaeTcs TyHa, a Ha Tabjo
3aropaeTcsl CJIOBO «yes». B IpOTHBHOM ciiy4ae Ha TabJIO IOSBJISIETCS CJIOBO «NO», & 3BE3JI0JIET OCTAETCH
Ha MecTe.

Kamuran 3Be3moiéra Xo1ueT MomacTh K 3Be37e ¢ HomepoM 1. Bel — HaBuraTop 3Toro 3sesmosiéra. Ilo-
MOI'MTE KaIlUTaHy OKA3aThCsl y HY»KHOI 3Be3bi!

lNpoTokon B3aumopencrTems

Pertiennie 0/2KHO BBIBOJIUTD KaXKIbIHl 3allpOC B CTAHJIAPTHLIN IOTOK BBIBOJIA HA OTJ/EJIHLHONW CTPOKE.
Barmpoc — 310 ofgHO neyoe uuciao  or 0 mo 232
3BE3/I0JIET [IPU HAJIMYHUY [IPIMOTO TOHHEJIS.

Yrobbl TpeaoTBpaTuTh 6ydepu3aIuio BLIBOJIA, MOCIE KAaXKJIOI0 BBIBEIEHHOI'O 3aIpOca CIeAyeT BCTa-
BUTHh KOMAHJIy OYUCTKU Oydepa BbIBOgA: HApumep, 370 MoxkeT ObiTh fflush (stdout) B C mwmm C++,
System.out.flush () B Java, flush (output) B Pascal mwinu sys.stdout.flush () B Python.

OTBeT Ha 3aIIPOC — CJIOBO «yes» WU «NO0» — PEIIeHNe TMOIyIaeT B CTAHJAPTHRIM TOTOK BBO/IA, TAKIKE
Ha OTJIeJIbHOI CTPOKe.

Kax Toibko 3Be310/IET OKa3ajcs y 3Be3[bl ¢ HOMEPOM 1, pelreHne MOJIKHO CPa3y 2Ke KOPPEKTHO
3aBEPIIATH CBOIO paboTy.

[Tocsre 30000 3ampocoB K HABUTAITMOHHOMY KOMITLIOTEPY Y HEIO KOHYAETCH JIEKTPUIECTBO, U CJIEJIY-
IOIUI 3aIIPOC CliejIaTh He yAaércsd. B TakoM ciiydyae MUCCHS CINTAETCs ITPOBAJIEHHOI.

B kaxkj10M Tecte K 970l 3a/1a4€ 3aduKCUpoBaHa BEPOSITHOCTD P (11e10e 9ucyio ot 3 710 99 B nporeHTax).
[Tocsie sTOTO M1t KAXKI0M BO3MOXKHOMN 1apbl 3BE311, 3abUKCUPOBAHO, €CTh JIU MEXK/Iy HUMU TOHHEJIb.

— 1 —HoMep 3Be37bl, K KOTOPO#l CJIe/lyeT IePEMECTUTH

MNpumep
3ampocH yYacTHHKA OTBETH IIpOBepHAbIel IPOTrpaMMb
1 no
3 yes
3 no
1 yes

lNosicHeHne k npumepy

ObpaTuTe BHUMAHUE: CJI€BA YKA3aH BBIBOJ, IPOTPAMMBI yIACTHUKA, a CIPAaBa — TO, ITO OHA MOCTE
9TOrO IOJIyJaeT Ha BXOJ,.

B npumepe paccMaTpuBaeTcs IEPBBIil TECT B cUCTeEME. BEPOSITHOCTD CYIIECTBOBAHUS KazKI0I'0 TOHHEJIS
B HéM pasHa 50%. IIpsimoro Tounesst ot 3e371p1 0 K 3Be3/1e 1 HeT. 3aT0 yIaéTest IepeMecTUThCST OT 3BE3/IbI
0 x 3Be3e 3. Ilocse aTOro HABUrATOP XOUET HEPEMECTUTLCS OT 3BE3JIbI 3 K caMoil cebe, HO TAKOro TYHHEJISI
net. Hakonery, TyHHeIb OT 3Be3/IbI 3 K 3Be3/ie 1 CYIIECTBYET, U MUCCHIO yJIAETCSA BBIITOTHUT.
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3apava H. Bropoi makcumym (Division 2)

Nwms Bxoauoro daitra: secondmax. in
Wmst BeIXOIHOTO daiiia: secondmax.out
Orpanudenne o0 BpeMeHNU: 1 cekynma
Orpanudenue 10 MaMSTH: 256 mebubaiiT

Komnanust «KoT B TaHKe» CHOBa X04eT 3aXBaTuThb Mup. Ha 9TOT pas oHa IIaHUpYyeT ClejiaTh 3TO C
[TOMOIIBIO CIIEIUAJIBHOIO YCTPOUCTBA, TEHEPUPYIONIEro CIyIaiiHOe YUC/I0 Ha OTpe3Ke OT [ 10 7.

Verpoitcro kommannu «KoT B Tanke» obyamaeT 3aMedaTe/LHBIM CBOMCTBOM: IJIsT JTIOOOTO OTpe3Ka,
[IEJIMKOM JIEXKAIIEro BHYTPU OTPE3Ka OT [ 10 7', BEPOSITHOCTD ITONAAHNs CPeHEPUPOBAHHON TOYKH B HEIO
3aBUCHUT TOJIBKO OT €ro JJIMHBI U PaBHA %.

VeTpoiicTBO IIaHUPYETCH 3allyCTUTDh 1 pa3, KaXKIbIii pa3 co CBOMMH 3HAYEHHUSIMU IIapaMeTpoB [ u 7.
MbI IIOKa HE ITOHAJIN, KaKOe€ OTHOIIICHNE 3TO BCé NMeET K SaXBaTy MHpa, HO KOMIIAHUN KPUTUYIECKN BazKHO
KaK MOYKHO OBICTpee y3HATh MaTeMaTHIeCcKoe OXKHMIAHME BTOPOrO MAKCHMyMa CPEIU BBIMABIINX YHCEJI.
Hy BBI-TO TOYHO cMOXKeTE €ro moCInTaTD !

HamomuuM, 94T0 BTOPOH MAaKCUMYM B IIOCIEI0BATEILHOCTH — 3TO BTOPOE YKMCJIO B HEil mocJie Toro, Kak

[IOCJIEIOBATE/ILHOCTb OTCOPTUPOBAHA 10 YOBIBAHUIO.
®dopmaT BXOAHbIX AAaHHbIX
B nepsoit crpoke mamno resmoe uncsio n (2 < n < 50). B KaxI0it U3 ciemayronmx n CTPOK JaHbI J1Ba
nesibix aucaa l; u r; (—100 < 1; < r; < 100).
@dopmaT BbIXOAHbIX AAHHbIX

B ennHCTBEHHOI CTPOKE BBIBEINTE OTHO BEIIECTBEHHOE UHCJIO — MATEMATUIECKOe OXKUIAHKE BTOPOTO
MaKCUMYyMa.

Bair orer Oymer canrarhes MPaBUIBHBIM, €CJIN €0 a0COIIOTHAST UJIN OTHOCUTEIbHAS IIOTPEITHOCTh He
6ymer npesocxomuth 1070, A mMenHo: mycTh BaIl OTBET paBeH a, a OTBET XKIOpH paBeH b. IIposepsommas

1 6 o=t 16
porpamMmma OyJIeT CYATATh Balll OTBET IIPABUJIbHBIM, €CJIA max(L,)) S .
Mpumep
secondmax.in secondmax.out

3 0.3333333333333333

01

01

-10
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3apayva |. Ticket To Ride (Division 2)

UNwms Bxoauoro daitra: ttr.in

Nwms BeixosHoro haiira; ttr.out
Orpanudenne 10 BpeMeHMU: 1 cekyHIa
Orpanudenue 10 MaMSTH: 256 mebubaiT

Outer u ero Jpy3bs Ji0bsaT urpath B HacToabHyio urpy Ticket To Ride. B sroit urpe xaxiprit urpok
CTPOUT CBOIO CETHb *KEJIE3HBIX JIOPOT.

Buumanwue! [Ipasuia urpol B 9Tol 3a/1a9€¢ HEMHOTO OTIMIAIOTCS OT CTAHJIAPTHBIX MpaBuj. Pekomen-
JlyeM IIPOYUTATH yCJIOBUE BHUMATEJIBHO, JaXKe eCJU Bbl 3HaeTe craHjgapTHble npasmia urpbl Ticket To
Ride.

B kadecTBe pecypcoB Jjisi CTPOUTENBCTBA UCIOJIB3YIOTC I[BETHBIE KAPTLI ¢ Baronumkamu. B Kosoze
12 xapT ¢ BaroHYnKaMu KaKJ0TO U3 BOCBMU ITBETOB (nypnypHmﬁ, OesIbIil, CuHMIt, XKEJITHIN, OPAHXKEBBII,
YEpHBI, KpPACHBIi, 3eJI€HbIT) 1 emie 14 KapT ¢ JIOKOMOTHBAME, KOTOPBIE MOYKHO MCIOJIb30BaTh KaK KapThl
IIPOU3BOJILHOTO IIBeTa. Takum obpas3oM, Bcero B kKosioge 110 kapT.

B mauaje urpsl KoJiojia mepeMeruBaeTcs U KJIaJETcs Ha CToJI PyOaIkoil BBepX, a BepXHUE IIATh KapT
OTKPBIBAIOTCA 1 BBIKJIQJIBIBAIOTCA Ha CTOJI B DA py6aU1K0171 BHUS.

B mauaje urpsl y KaxKJI0ro UTpoKa B pyKe HeT HU ONHON KapThl pecypcoB. VIrpokm mesaroT Xobl 1Mo
ouepeu. KaxkIbIM XOMOM UTPOK JIOJIZKEH CJIeJIaTh OJHO U3 JBYX JAeHCTBHil:

® B3ATb HECKOJIBKO KapT PECypCOB, WU
® IIOCTPOUTH HOBYIO JIOPOT'Y, UCIIOJIb3Ys KapThl PECYyPCOB U3 CBOEI PYKH.

3a OoIMH XOJI UIPOK MOXKET B3dTh B PYKY IIOOYEPETHO POBHO OBE KaPThI PECYPCOB, WU TOJBKO
OHY, ec/ii OH OePET OTKPBITYIO KapTy C JOKOMOTUBOM. KaxKas n3 B3ATHIX KAPT MOXKET OLITH OIHOM U3
ST OTKPBITBHIX KAPT WM BEPXHET KapTOil KOJIOAbI (B IIOCTE HEM CIydae APyTrue UTPOKH He YBHUIAT, KaKast
UMEHHO KapTa 6bLia B3sita). Ecim Obl1a B3siTa 0/[Ha U3 ISTH OTKPBITHIX KapT, OHA HEME/[JIEHHO 3aMEHSIeTCsI
creryroneit KapToit u3 KoyoAbl. [Ipu aToMm, eciin urpok 6epér OTKPBITYIO KapTy C JJOKOMOTHUBOM, TO
9TO JIOJIXKHA OBITh €JMHCTBEHHAS KapTa PECYPCOB, B3SITas HA STOM XO/LY.

Kax Tonbko KoO/I0/1a 3aKaHYMBAETCH, BCe KAPTHI M3 cOpOCA IMEPEMEITUBAIOTCS U CTAHOBATCS HOBOM
KoJ1osioil. Eciin B KaKOH-TO MOMEHT CpeJid MATH OTKPBITBIX KAPT HA CTOJIE JIEYKUT XOTs ObI TPU KAPTHI C
JIOKOMOTHBOM, OTKPBIThIE KAPThI HEME/JIEHHO COPACBIBAIOTCS, ITOCJIE U€r0 OTKPBIBAIOTCA CJICIYIOIINE MATh
BEPXHUX KapT KOJIOJBI.

3a oJuH X0 UTPOK MOYKET MOCTPOUTH POBHO OJIHY JOPOI'Y, MCIIOJIb3ysl HEKOTOPBIE UJIU BCE KapThI U3
cBoeft pyku. Kaprbl, ucrnosb3oBannbie JJjis TOCTPOIKH, HEMEIJIEHHO OTIPABISIOTCH B COPOC U CTAHOBAT-
Csl U3BECTHBIMU BCeM Wrpokam. KaxKjas Jiopora B 3aBUCHMOCTU OT THUIIA M CBOMX IapaMeTpoOB TpebyeT
OIIPEJIEJIEHHOTO KOJIMYECTBA KAPT PECYPCOB OIPEIeJIEHHBIX 1BETOB. Jloporu ObIBAIOT TPEX THUIIOB:

e OOBIUHAS JIOPOTa OJHOIO U3 BOCHBMHE IIBETOB — TpebyeT Jjist mocTpoiiku length kapT 1BeTa color;

e 0ObIUHAsI JIOPOra IPOU3BOJILHOIO TBETA — TPeOyeT Jijist OCTPOiiKU length KapT 0JHOrO 1nBeTa (MIpoK
caM BBIOMDAET I[BET);

e 11IapOMHAasl IIeperpaBa — TpebyeT Jyist MOCTPONKU length KapT ofHOro mnBerta (MUIPOK CaM BbIOUPAEeT
I[BET), TIPU 9TOM XOTsl ObI L U3 HUX 00sI3aTeIbHO JOJXKHBI OBITH KAPTAME C JIOKOMOTUBOM.

IIpm mocTpotike TOPOTM UTPOK MOYKET UCIOTIb30BATh KAPTHI C IOKOMOTHBOM KaK KapThI C BATOHINKOM
[IPOU3BOJILHOTO IiBeTa. TakuM 0O6pa3oMm, Jjis IMOCTPOHKU OOBIMHON JOPOrUM CHHErO IBETA JJINHBI 3 UTI'POK
MOZKET MCIIOJIb30BaTh TPYU CUHHUE KapPThI C BATOHYUKOM, WJIA OJIHY CHHIOIO KapTy ¢ BATOHYNKOM U JIBE KapThl
C JIOKOMOTHUBOM, UJTU TPU KAPTHI C IOKOMOTUBOM. A J1jIsT TOCTPORKY OOBIMHON JIOPOTH ITPOU3BOJILHOIO IIBETA
JJIMHBI 5 UTPOK MOXKET HUCIIOJIb30BaTh YeThIPe KPACHBIX KapPTHI C BATOHINKOM U OJTHY KapTy € JOKOMOTHBOM,
HO He MOKeT HCIO0JIb30BaTh TPU CUHUX U JBE OPAHXKEBBIX KapThI.

B nporiecce urpsr ObIBaeT 1MOJI€3HBIM IOHUMATD, MOYKET JIX IPYTOil UTPOK B JIAHHBI MOMEHT ITIOCTPOUTH
JOPOTY C KOHKPETHBIMU MTapaMeTpaMu. KcTecTBEHHO, HUKTO U3 UTPOKOB He 3HAET MOPAI0K KapT B KOJIOJE
U, KaK CJIeJCTBUE, MOYXKET He 3HAThL BCeX KapT B pyke Jipyroro urpoka. Ho, ecjim BHUMATE/IHLHO C/IEIUTDH 34

3apaya | (Div. 2) PaspaboTunk: Esrennii KypnunsHckuii Crpatunua 10 ns 12



ACM International Collegiate Programming Contest 2015/16
XLIIT St. Petersburg State University Championship, Sunday, December 20, 2015

BBIXOJIAIMMMY KapTaM#, TO 3a9aCTYI0 MOXKHO OBITH TOYHO yBEPEHHBIM, UTO y UI'POKA IIOIPOCTY HE XBATUT
PecypcoB JijIsl IIOCTPOMKU TAKOU JTOPOI'H.

Outer pemm HanucaTh npuioxKenue st urpbl B Ticket To Ride, B KOTOpoM HI'DOK MOKET ITOJIYYaTh
OTBETHI Ha TaKNe BOIIPOCHI. KOHG‘{HO, IpU OTBETE HY2KHO YIUTBIBATh, YTO 3HAET UT'PDOK, 3aﬂaIOH_LI/II7I BOIIPOC,
a 9TO OT Hero cKpoITo. Bul momozkere Outery?

dopmaTt BXOAHbIX AAHHbIX

B s7o0i1 3a51ate ecTh BoceMb OCHOBHBIX IIBETOB, JIJIsI UX OIMUCAHUS MCIOJIL3YIOTCS CJI0Ba purple, blue,
orange, white, green, yellow, black u red. [lis onucanust kKaxkJio#fi KapThl, JOCTABAEMON U3 KOJIOJIBI,
HCIIOJIb3YyeTCsl HA3BaHWe OHOIO M3 BOCHLMU IIBETOB WJIU CJIOBO locomotive.

B mepBoit cTpoke 3a/1laHO YHCJIO 17— YUCJIO0 UTPOKOB M HYUCJIO 1M — KOJUYECTBO CJIEIYIONUX CTPOK B
daiise ¢ onucanuem urpst (2 < n <5, 2 < m < 10000).

IlaJtee citestyeT CTPOKA, OIMUCHIBAIOIIAs KAPTHI, BBLIIOXKEHHBIE Ha CTOJI B HAYaJ e HI'PhI. DTa CTPOKA UMeeT
Buj open <five_cards>{1,6}, rue five_cards — 310 IsITh CJI0B Yepes3 MpobHeJt, ONMUCHIBAIOIINX IISATEPKY KAPT,
BBLIOXKEHHBIX Ha, CTOJI. 3J1eCh U Jajiee Yucja B (DUI'YPHBIX CKOOKax 0D03HAYAIOT JMANA30H KOJIMIECTBA
BO3MOKHBIX [TOBTOPEHUH IIPEJIBLIYINEro 3JeMeHTa, B JaHHOM ciiydae five_cards. B ciyuae, eciin Ha cTosie
OKa3bIBAETCs HE MEHee TPEX KapT C JIOKOMOTUBOM, HA CTOJI BBIKJIALIBAIOTCS HOBBIE IATH KapT, U TaK
nagee. ['apanTupyercs, 94To B TecTax K 9TOU 3ajiade Takasl CUTyalldsl HE MOXKET BO3HUKHYTH OoJiee IsATH
pa3 moapsan. ViMeHHO O3TOMY B OMHCAHUM KOMAHILI open MOXxKeT ObIThb 5, 10, 15, 20, 25 nim 30 cios.

laJsee 110 OIHOMY B CTPOKE HMJIyT OIUCAHUS JEHCTBUN U BOIIPOCOB UI'POKOB.

e take blind <card_color> — UrpoK B3si/l BEPXHIOIO KAPTY U3 KOJIOIbI B3AKPBITYIO, U 3TO ObLIa KapTa
card_color;

e take <i> <card_color> <five_cards>{0,5} —Urpok B3sijI i-10 OTKPBITYIO KApTy, €il Ha 3aMeHy ObLia
OTKPBITA KapTa card_color; TakyKe B 9TONH KOMAaHJIE MEPEUHUCISIIOTCA He 0ojiee MATH MATEPOK KapT
Ha CJIyvail OOHOBJIEHWsT OTKPBITBIX KAPT M3-3a MOSIBJICHUST CPEJI HUX TPEX KAPT € JJIOKOMOTHUBOM;

e build <color> <length> <card_numbers_list> — urpok crpout mopory imsera color mauubl length,
HCITOIb3Ysl KapThl card_numbers_list;

e build any <length> <card_numbers_list> — Urpok CTPOUT JOPOTY HPOU3BOJILHOIO I[BETA JIJIMHBI
length, nctionb3yst KapThl card_numbers_list;

e build ferry <length> <L> <card_numbers_list> — UrpoK CTPOUT IMAPOMHYIO IE€pelpaBy JIMHbBI
length, koropas Tpebyer L KapT ¢ JIOKOMOTHBOM, UCIOJIB3Ys KapThl card_numbers_list;

e 7 <player> <color> <length> — MoxeT Jin UTPOK ¢ HOMEPOM player MOCTPOUTH JAOPOry IBeTa color
JauHbL length;

e 7 <player> any <length>— MoxKeT JI1 UTPOK C HOMEPOM player MOCTPOUTH JOPOTY HPOU3BOJILHOIO
1BeTa JIMHbL length;

e 7 <player> ferry <length> <L>—MOXKeT Jin UTPOK C HOMEPOM player TOCTPOUTH TTAPOMHYIO TIepe-
npaBy JyinHbl length, KoTopast Tpedyer L KapT JIOKOMOTUBOB.

Bo Bcex komaHmax mIapaMeTpbl YIOBJIETBOPSIIOT CJeAyomuM orpanudenmam: 1 < ¢ < 5,
1 < player < n, 1 < length < 26, 1 < L < 14, L < length. 3uadenne color coBlmajaer ¢ Ha3BaHHEM
omHoro m3 BochbMH mBeroB. Crmcok card_numbers_list npeacrasisger coboii length duces, 3alMCaHHBIX
Jepes mpobest — HoMepa UCIIOJIb30BAHHBIX JJIsI TOCTPOWKH JIOPOr'H KapT B pyKe urpoka. Homepa xapt 1e-
PEUUCIEHBI B BO3pacTalomeM mopsake. Kaxkaplii HIpoK BCeraa JAepKUT KapPThl B TOM HOPSIKE, B KOTOPOM
oH Opas ux B pyKy. KapThl B pykKe UI'POKa HYMEPYIOTCSI C €IMHUIBI, HAUUHAsI C KApPThl, KOTOpasi ObLIa
B3sTa PaHbIIE OCTAJIbHBIX.

O6paruTe BHEMAHUE, YTO MI'POKH XOJIAT II0 OYEPEId, IIOSTOMY B 3aIlMCH OYEPEIHOrO JIEHCTBUS HE
yKa3aH HOMEpP MI'POKa, BBIMTOJIHSIIONIEr0 9TO JeicTBre: 9Ta wH(OpMalns Oblia Obl n30bITOUHON. Karkabit
BOIIPOC 3aJa6TCsI UI'POKOM, KOTOPBINA HOJIXKEH JejaTh cienyiomiee jeicrre. Odepenpb Xolla 0T BOIIPOCOB
HE MEHSIETC.
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lapanTupyercsi, 970 OIUCAHHAS IIOC/IEI0BATEIbHOCTD AEHCTBUI KOPPEKTHA, 8 UIPOKU COOJIIOIAIN BCE
[IpaBUJja, ONMUCAHHDbIE B 9TOH 3aade. ['apaHTupyercs:, 9To Kaxkaast KoManaa build comep:KuT KOPPEKTHbBIE
JAaHHbIE JIJId YCIIENIHON IIOCTPOMKHU JIOPOTH.

@dopmaT BbIXOAHbIX AAHHbIX

Ha xaxkipiit Bopoc «?» BBIBEIUTE OIWH U3 JABYX OTBETOB: «NO», €CJIM UTPOK TOYHO HE MOXKET ITOCTPO-
UTb TaKylo Jlopory, uwin «Maybe» B IPOTHBHOM CiIydae.

MNpumep

ttr.in

3 16

open locomotive blue locomotive locomotive blue blue red purple locomotive blue
take blind blue
take blind blue
take 4 red

take blind blue
take 2 white

? 3 any 2

? 3 blue 2

build blue 1 1

? 1 blue 4

? 1 purple 1

? 2 ferry 1 1

? 2red 1

take blind yellow
take blind orange
? 2 ferry 3 1

ttr.out

Maybe
No

No

Maybe
Maybe
Maybe
Maybe
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