12. Cum

IlocTaHOBKa 3aJa4u
Urpa Cum wu3obpeteHa B 1969 rogy lyctaBom CHMMMOHCOM, WM3BECTHbIM
aMepMKaHCKMM KpunTtorpadom.

B urpy mMoxHo urpaTb Ha amcte 6ymarn. B Hauyane urpol Ha Bymare no Kpyry
CTAaBUTCA HECKONIbKO TOYeK, 06bI4HO 6.

3aTem UrpoKkM no o4vepegm xopAat. KaxKabli Xon4, COCTOMT B 3aKpallMBaHWUU
JIMHUN, COEAMNHAIOWEN ABE TOYKM, B LBET UIPOKa. B 3aaaHum byayT ncnonb3oBaHbl
KPacCHbIM UBET ANA WUIPOKa, KOTOPbIM XOAWUT MEPBbIM, WU 3€NEHbIN ANA BTOPOrO.
MepeKpawunBaTh yXKe NOKpaLeHHble IMHUM U NPOMNYCKaTb X04 Henb3A. [NpourpoiBaeT
TOT WIPOK, MOC/Ae X04a KOoToporo obpasyeTrcA TPeyrosbHWK, CO CTOPOHAMM,
NPOBeAEHHbIMM 3TUM UTPOKOM (YYMTbIBAOTCA TOMIbKO TPEYro/sibHUKN, BEPLUMHAMM
KOTOPbIX ABAAIOTCA UCXOAHblE TOYKM MNOAA; TPeyronbHWKKM, obpasoBaBLIMECA NpU
nepecevyeHnn TMHUN BHYTPU OKPYHKHOCTU, HE YYUTbIBAKOTCS).
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Puc. 12.1 Urpa Cum: «KpacHbIA» UFPOK Npourpan, NoCcTPouB TpeyroabHuK 3-4-6

3Ta urpa fABNSETCA pe3ynbTaTOM UCCNenoBaHWS MaTeMaTUYecKon Teopwuu,
M3BECTHOM NoA, HasBaHWem Teopun Pamces. B maTemaTMyecKkoi NocTaHOBKe 3a4aumn
TOYKWM HA3bIBAlOT BEPLUMHAMM (aHTA. vertex), a coeguHALNE UX TNHUK — pEBpamu
(aHrn. edge). CoBoKYyNHOCTb pébep 1 BepLUMH Ha3biBatoT rpadom (aHra. graph).

C nomouwpbio meToaos Teopunm Pamcea pokasaHo, 4yto B urpe Cum c 6
BEPLUMHAMMN HEBO3MOMKHA HWYbA, TaK KaK Ntobas ABYXLUBETHAA pacKpacka NOJIHOro
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rpada’ ¢ 6 BepwMHamMM 06A3aTeNbHO BKAIOYAET TPEeyrosbHUK OAHOTO LBeTa. JTo
CBOMCTBO He BbIMONHAETCA ANA APYrOro YMC/Ia BEPLUMH.

MN3BeCTHO, YTO ANA 3TOM UrPbl CYLWLECTBYET BbIMIPbILIHAA CTpaTerMa, ogHaKo
NMoKa He yaanocb chopmMynMpoBaTb e€ B Tako popme, KoTopyto 6b110 Bbl yA06HO
3aMoMMHaTb YE/I0BEKY.

MO3HAKOMMUTBLCA C MAaTEMATMYECKMMM CBOMCTBAMM UTPbl MOXKHO B paboTe [1].

Llenbio 3apaHuA ABnseTca pa3paboTka KOMMbIOTEPHOro Urpoka B urpy Cum,
BblGMpaloLLLEero XxoAbl ¢ NoMolbo metoga MoHTe-Kapno.

[IpeaocTaB/isieMbId KOJ,

Ona pa3paboTKM Kopa cnepyeTr MCNonb3oBaThb WabnoH sim_template.py,
KOTOPbIA COAEPHKUT 3aro/ioBKM GYHKLMNA, KOTOpble Heobxoammo paspaboTtatb, U
BbI30B MOAY/1A MHTepdenca.

BmecTe c WwabnoHOM npeaocTaBAAlOTCA TaKKe ¢ainbl, cogepykalime Ko,
KOTOpPbIV cneayeT NCNob30BaTh B PELLEHUN:

e sim_board.py — peannsauma Knacca UrpoBoro nons;
® sim_gui.py — rpadpnyeckmin MHTepdENC Urpbl;
e sim_compare.py — PyHKUUN ANA cCpaBHEHUA 3GPEKTUBHOCTU CTPATETNA.

daiia sim_board.py
daiin sim_board.py coaepxuT Knacc SimBoard, KoTopbi peannsyeT urposoe
none urpbl Cum, dpyHkumio other player() v pag KOHCTAHT.

KoHctanTel PLAYER_RED wn  PLAYER _GREEN  wucnonb3ywTca  Kak
naeHTMPUKaATOPbI NEPBOro U BTOPOrO UIPOKA, COOTBETCTBEHHO.

Habop KOHCTaHT, HauyuMHatowmxcs Ha STATE_ ucnonb3yetca ANsS ONUCAHUSA
COCTOAHMUA UTPbI:

e STATE_PLAY — upért vurpa, y cneayoLwero Urpoka ectb BO3MOMXKHOCTb
caenatb Xxop;

e STATE_DRAW — nrpa 3aKOHY€Ha HUYbEN;

e STATE_RED — urpa 3akoH4YeHa nobenoi nepBoro (KpacHoOro) Urpoka;

e STATE_GREEN — nrpa 3akoH4eHa nobenoii BTOporo (3eNIEHOro) Urpoka.

1 o .
MonHbIM Ha3bIBalOT TaKoM rpad, B KOTOPOM CyLLECTBYIOT PEBpa MeXKAay BCeMM Napamu BepLimnH. B urpy Cum
06bI4HO UrPaOT UMEHHO Ha MOJIHOM rpade, XOTA MOKHO MCMO/Ib30BaTb U He MOJHbIe rpadbl.



O6paTtnTe BHUMAHME, YTO 3HAYEHUA ABYX NOCAEAHMUX KOHCTAHT COOTBETCTBYET
naeHTnoumkatopam mrpokos PLAYER RED m PLAYER_GREEN cooTtBeTcTBEHHO. 3TO
No3BONAET ONPenEeNnTb, BbIMIPaa N TOT UIN MHOW UFPOK, MCNONb3YyA CpaBHEHUE
COCTOAHUA UTPbl C MAEHTUPUKATOPOM UTPOKA.

Mpn KMCNoNb30BaHUKM 3TUX KOHCTAHT B KOAEe CneAyeT CCblNaTbCA Ha HUX MO
MMEHaM, a He NPONUCLIBATb YNCAEHHbIE 3HAYeHMA. [ns Toro, YTob6bl MMEHA MOMKHO
6b110 MCcnonb30oBaTb M3 Apyrux ¢arioB cnedyeT cHayana MMMNOPTUMPOBATb dann
sim_board a 3atem ccblnaTtbCA Ha 3TU KOHCTaHTbl ¢ nNpeduKkcom sim_board, Kak
MOKa3aHO B C/ieAyowWwem npumepe.

import sim_board # WmnopTupyem dann.
board = sim_board.SimBoard () # Co3zaém 06bekT MrpoBOro nons

if board.get _state() == sim_board.STATE_DRAW # MNpoBepka, 4TO urpa
# 3aKoHYMNacb B HUYbI0.

®yHKkums other player(player) Bo3BpallaeT «Apyroro Urpoka»: ecam Ha
Bxoa nogate PLAYER RED, oHa BepHéT PLAYER _GREEN u HaobopoT. 3Ta ¢yHKUMA
MOXET MCMO/Ab30BaTbCA AN1A 33a4aHUA O04YepEQHOCTM XOA0B WAW  y3HABAHMUA
naeHTMPMKaTopa onnoHeHTa B cTtpaternn. ObpawaTtbca K HeM U3 apyrux ¢annos
TaKXe cnegyet ¢ npedpukcom: sim_board.other _player().

Knacc SimBoard peanusyer urpoBoe none, obecneynmBaeT XpaHeHUe
COCTOSIHWUS UTPbl U GYHKLMM ANA A0CTYNa K HEMY.

B Tabnuue 12.1 npeactaBneHO OnMCaHWE AOCTYMHbIX ANA UCNO/b30BaHUA
MeTO/l0B 3TOro Knacca.

Tabnuua 12.1. MeTtoapl kKnacca SimBoard

MeTtoa u napameTpbl OnucaHue

__init_ (size) Co34aéT nosie ANa Urpbl € 3a4aHHbIM YUCIOM TOYEK.

size — pasmep urpbl
(uncno Touek).

__str__ Bo3BpalLaeT CTPOKY € ONMCaHUEeM COCTOAHUA UTPbI.
copy () Bo3BpallaeT He3aBUCMMYIO KOMUIO NOAA.

get size() Bo3BpaluaeT pa3mep Urpbi.

get state() Bo3Bpallaetr coctosiHue wurpbl (3HaYyeHne oaHOU U3

KOHCTaAHT STATE_...).
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get_current_player() Bosspawaer uaeHTUOMKATOP WrPOKa, KOTOPbIN
OONXKEH caenaTb cneayowmnm xoa.

get all edges() Bo3BpawaeT KopTex (Tun tuple) Bcex pébep. ITOT
KOPTEXK BK/NOYAET KaK 3aHATble WUrpoKaMuM TaK U
ceoboaHble pébpa, M BCceraa OAMHAKOB ANA WIpPbl
04MHAKOBOro pasmepa.

get free_edges() Bo3BpawaeT mHOXecTBo (Tun set) ceoboaHbix pébep.
3TO MHOMecCTBO caeAyeT MCMo/ab30BaTb B CTpaTerum
npu BbibOpe CeaytoLLEero xoaa.

edge color(edge) Bo3Bpawaetr wAEHTUPUKATOP WUrpoKa, KOTopomy
npuHagnexut pebpo edge. Ecam pebpo cBobogHo,

edge — pebpo (KopTex). Bo3Bpawyaetcs None.

add_edge(edge) [enaet xoa: oKpawmeaeT pebpo edge B UBET UrPOKa,
KOTOPbIM AO/KEH XOAUTD.

edge — pebpo (kopTex). Bosspalaetr True ecnm pebpo okpaweHo, n False
€cnin 3TO Henb3A caenatb, Hanpumep pebdpo yxxe
3aHATO.

PacneyaTtblBaeT OT/1a04HOE COO6LLI,eHl/Ie, ecnun pe6po
3a/1aHO HEKOPPEKTHO.
MoxeT npneBoanTb K U3SMEHEHUIO COCTOAHUA UTPbI.

Bmecte ¢ atumm metogamm B Knacce BoardState ectb Takxke meTtop,
check_winner(), Kotopbii ucnonb3yetca metogom add_edge() pans
onpeaeneHus, He 3aBepLUMNACh N Urpa. Bbi3biBaTb 3TOT MeToA He cneayer.

Ona npepactasneHnsa pébep knacc BoardState wcnonbsyer Koprtexu (tvn
tuple) u3 aByx 3HaAYeHUIH — HOMEPOB BEPLUMH, KOTOpble COeAMHAET 3TO pebpo.
BepwuHbl HymepytoTca ¢ 0 4o Homepa, Ha 1 meHblwero pasmepa urpbl. ObpaTuTe
BHMMAHME, YTO OAHO W TO e pebpo moxeT bbITb ONMCaHO ABYMA pPa3HbIMU
KOpTeXKaMW, B KOTOPbIX BEPLIMHbI NOMEHAHbI mecTamu (Hanpumep (0, 1) u
(1, 9)). MeToapl Knacca BoardState Bcerga Bo3BpalLalOT KOPTEX, B KOTOPOM
HOMep NepBoi BepLUMHbI MeHblle HoMmepa BTopoi. Metoa add _edge () KoppekTHO
obpaboTaeT pebpo, ykazaHHoe B ntobom nopsaake. OwmMbKon aBnAeTcs yKasaHue
pebpa, B KOTopom 0ba HOMepa BeplMHbl coBnagatT (Hanpumep, (4, 4)) wnam
ecnn xota 6bl OQMH M3 HOMEPOB He ABAAETCA AOCTYMNHbIM ANA AAHHOW WUrpbl
HOMEPOM BEPLLUHDI.

dait1 sim_gui.py

B ¢anne sim_gui.py peanmsoBaH rpapuyeckmin nHtepdenc urpbl. IToT Kaacc
coaepKuTt dyHKumMio run_gui(), knacc SimGUI u pag KOHCTaHT, onpeaensowmx
BHELLHWI BUA UTPbI.



®yHKumMa run_gui() 3anyckaetr uHTepdeiic. EE€ napameTpamun ABNAIOTCS
game_size — pasmep wurpol n machine_player — ¢yHKuma ctpaterun. [Ona
3aMycKa Urpbl cieayeTt NoAKNUNTb daina sim_gui ¢ NoMoLLbio KoMaHabl import u
BbI3BaTb GpyHKUMIO run_gui().

import sim_gui

sim_gui.run_gui(6, mc_player)

Knacc SimGIU peanunsyet cam nHTepdeiic. Bbi3biBaTb METOAbI 3TOrO K/iacca B
xoae peweHua He noTpebyetca. C meToAamm 3TOrO KAacca MOXKHO MO3HAKOMUTLCA
No KOMMEHTapMAM B camom danne.

Nocne 3anycka wHTepdenca nNosb3oBaTeNlb MOXKET Ccaenatb  XoZ4
nocnenoBaTeNbHO WENKHYB MbILbIO NO BEPLIMHAM, KOTOPbIE OH XOYEeT COeaUHUTD.
BblageneHHas nepBbiM LWEYKOM NO/b30BaTeNA BEpLUMHA NOACBEYMBAETCA LBETOM
urpoka. Ecnn nonb3oBaTenb nepegyman, OH MOMKET CHATb BblAe/ieHNe NOBTOPHbIM
LLLENTYKOM Ha TOM »Ke BEPLUMHE.

Mocne wenyka nonb3oBaTena nNO BTOPOM BepwuHe wurpa pobasnset
cooTBeTCcTBYlOWEE Pebpo M oTobparkaeT OTBETHbIA X0, KOMMbIOTEPHOIO WUIPOKa,
onpeaenéHHbI PyHKUMEN cTpaTernm, Kotopaa Oblna nepegaHa KaK napameTp

dyHKumMmM run_gui().

daii1 sim_compare.py

Y106bI OLEHUTL 3DGEKTUBHOCTb PaA3HbIX CTPATErMiA MOXKHO 3aCTaBUTb UX
urpatb Apyr NpoTus apyra. ®ann sim_compare.py coaepuUT GYyHKUUU, KOTopble
NPOBOAAT TaKMUE UCMbITaHUA U pacreyaTbiBalOT UX pe3ynbTaTbl.

®yHKumMa sim_compare(playerl, player2, game_size) nposoauT
cpaBHeHMe cTpaTernn playerl n player2 Ha urpax pasmepom game_size. OHa
nposoaunt 100 urp (onpeaensetca nepemeHHot COMPARE_TRIALS), B KOTOpbIX 3a
KpacHbIX urpaet cTpaterna playerl, a 3a 3enéHbix — player2. MNocne nposeaeHus
Urp NeyaTaeTcA, CKONIbKO pa3 Nepsas CTpaTerva BbiMrpana, CBeNA UrPy B HUYbIO UK
npowurpana.

Obpatute BHMMaHMe, 4YTO B urpax, nogobHbix Cum, BarxKHO, KaKOM WUFPOK
Aenaet nepsbin Xxo4, NO3TOMY 3PPEKTUBHOCTb UIPbl CTPATErNMM «3a KPACHbIX» U «3a
3eN1EHbIX» MOXKET pa3inyaTbcs.



B daiine sim_compare.py Takxke cogepxutca ¢pyHKuma game (). ITa GyHKumA
npoBOAMT OAHY Mrpy-ucnbiTaHne ans GyHKumm sim_compare(). Bbi3biBaTh eé
camy B Xo4e pelueHuns 3agaHna He notpebyerca.

[na Bbi3oBa GyHKUMM sim_compare () noakntoumTe dan sim_compare.py c
nomolbto import n ncnonblyinte npedpuKkc sim _compare..

[lla6/10H sim_template.py
®ann sim_template.py cogepKUT KapKac TOM 4acTU NPUNOXKEHUA, KOTOPYHO
cnepyet paspaboTaTh B X04e pelleHns 3a4au4M.

3Ta 4acTb BKAOYaeT B ceba ¢yHKuMio mc_player(), B KOTopoi aomKHa bbiTb
peasn3oBaHa CTpaTerMa KOMMNbITEPHOrO UIPOKa Ha ocHoBe meToda MoHTe-Kapno,
M Tpu BCnomoratenbHble o¢yHKumn: mc_trial(), mc_update_scores() wu
get _next_move(). PaboTa aTux dyHKUMI ByaeT onucaHa ganee.

3toT dann Takke coaepXuT PyHKUMo random_player(), peanusytouyto
C/ly4anHyto cTpaTternto. 3Ty GYHKLMIO MOMKHO MCMO/b30BaTb A48 MOHMMAHUA TOro,
Kak CcTpaTerMa B3aMMOAEWNCTBYET C OCTa/IbHOM 4YacTbio WUrPbl U ANA CPABHEHUSA
3pdeKTUBHOCTH.

MNapameTtpamm GYHKUMIM-CTpaTErun, B TOM yucne bYHKUNM
random_player() ssnaiwoTtca board — urposoe nose, npeacTtaBAeHHOE K/1accom
SimBoard, n player —naeHTMOUKATOP UTPOKA, XO4 KOTOPOrO CeyEeT OLEHUTD.

CnyyamHan cTpaTerns nosy4yaeTt oT UrpoBoro nNosa MHGOPMaLMIo 0 AOCTYMHbIX
ANA XoAa Ayrax U cayyanHo BblbupaeT oaHy M3 HUX. BbibpaHHaa cTpaternen ayra
A0MKHa ObITb BO3BPaLLEHA M3 GYHKLMKN B BUAE KOPTEXKA.

B KOHUe wabnoHa HaxoAnTca BbI30B rpadmnyeckoro nHTepderica co cay4yamHom
cTpaterveit. Mocne peanunsaunm ctpatermn MoHTe-Kapno cnepyet noacraButb e€ B
3TOT BbI30B BMECTO C/ly4aMHOM CTpaTernu.

CtpaTterus aJisg urpsl Cum

CTpaterma [gonkHa wucnonb3oBatb MeTtos MoHTe-Kapno pna  Bbibopa
XOPOLLEro xo4a B Urpe, Ha4MHaA C Tekywen nosmummn. Obwan naes metoga cocTonTt
B TOM, 4T0bbl CcmogennpoBaTb 60NbLIOE YMUCAO UIP CO CAYYANHbIMWU XO4AMM,
HAYMHAA C TEKYLLEN NO3ULMKN, U 3aTEM UCMO/Ib30BaTb Pe3yabTaTbl 3TUX UTP, YTOODI
BbIOpaTb Hanbonee yaauHbIn xoa.



PaccmoTpMm OAHY M3 CMOAENMPOBAHHbLIX Urp. ECnM B HeW «Haw» WrpokK
BbIUIPasa, TO MOXHO CAeNaTb BbIBOA, YTO PEOBpPA, KOTOPbIE OH B HElM MCNO/b30Ba,
ABNAIOTCA 61aronpuUATHBIMKU A/1A HAC, @ Té KOTOPble MCNO/b30Ba/l MPOTUBHUK — He
6naronpuaTHbiMK. HanpoTtus, ecnn urpa 6bina npourpaHa — cnegyeTr usberatb
MCNONb30BAHHbIX B HEN pébep u npeanoyvectb pé€bpa NPOTUBHMKA (4TOObLI HE AaTb
emy MX UCNONb30BaTb).

B uenom nonyyaetca, 4To BCerga uenecoobpasHo BbibMpaTh ANA CBOEro X043
Te pébpa, KoTopble BbIOMPaAn BbIMIPABLINKA MUIPOK, U He BblbUpaTb pELpa
npourpasLlero.

He 3abyabTe, UTO OKOHYaATENbHbIN BbIBOA, HaAO0 CAeNaTb He Mo pes3y/ibTaTam
OAHOW WUrPbl, @ NO Pe3y/NbTaTaM MHOXEeCTBa CMOZENMPOBAHHbIX Mrp. Ans 3Toro
KakaoMy pebpy no pesynbTaTam KaxKaoW urpbl ByayT HaUYMCNATbCA  OYKM,
YyBENNYMBAIOWME UNM YMEHbLUAOWME CTeNeHb NpeanoyTUTeNIbHOCTU 3Toro pebpa
Ana cnepyrouwero xoaa. MonyyeHHble B pe3ynbTaTe HaKOMNEHUA Ha 60/1blWLOoM Yyncne
UrP OYKM U CieslyeT UCNOb30BaTh A1A BbIbOpa cAeayoWero Xxoaa.

Takmm ob6pa3om, cTpaterns Bblbopa xopma metogom MoHTe-Kapno
peanusyeTcs caeayolmm obpasom.

1. HaumHaem c TeKyLen no3mummn.
2. MoBTOpATb BONbLIOE YNCNO Pa3:
a. CMOAEenMpoBaTb UrPy CO CAy4alHbIM BbIDOPOM X040B HauyMHasA C
TEeKyLWen No3nuMmn U 40 3aBEPLUEHUSA UTPbI;
b. cKOppeKTMpoBaTb OYKM pEBep Ha OCHOBE pe3yabTaTa Urpbl.
3. CnyyaiiHo BbIGpaTb pebpo C MaAKCMMaNbHbIMU O4YKaMKU M3 4YUCNA
OOCTYNHbIX ANA xop,az.

Hanbonee cnoxKHbiMm cpeay 3TUX AOEUCTBUMA ABNAeTCA NyHKT 2b  —
KOPPEKTUPOBKA O4KOB. PAaCCMOTPMM, KaK OLEHUTb OYKM ANA OA4HOWN UTPbI.

CTpaTernsa AO/IKHA BbIMMCAUTL OYKM ANA Kaxaoro pebpa. Haumcnaembie no
pesynbTaTamM WUrPbl OYKM 3aBUCUT OT TOrO, KTO BbIUIPaAs PacCMaTPMBAEMYIO UIpY.

2 .
OfMHaKoOBOE MaKCMMasibHOE 3HAYeHWe OYKOB MOTYT MMETb CPa3y HECKO/IbKO pébep, AOCTYyMHbIX AAA
cnepytouiero xoga. B stom cayyae moxKHO BbI6GpaTh /11060 M3 HUX — CTPaTerMs He MOXET CKasaTb, KaKoe M3 HUX
ABNAETCA YUYLWMM. BO3MOXHO, BCE OHWN AENCTBUTE/IbHO ABAAIOTCA OAMHAKOBO XOPOLWUMU.
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Ecan nUrpa 3akKoH4YnNacCb B HM‘-IbiOg, TO OYKMU HE HAYUCNAKOTCA, TaK KaK 3Ta Urpa He
MOXKET NOMOYb onpenesintTb BblIUTPbIWHYH CTPATETUIO.

Ecnn urpa 3akoOHYMNACh BbIMTPbILLEM «HALLIErO UFPOKA», TO BCe «HALIN» pébpa
AO/KHbI  MONYYUTb MOJIOKUTENbHYKO OLEHKY (paBHyto 3HaveHuMto MC_WIN B
wabnoHe), a pébpa onnoHeHTa — oTpuLaTenbHyto (3HayeHne MC_LOOSE).

HanpoTtus, B cnyvyae npowurpbllua cnegyeT OUueHUTb «CBOM» pébpa 3HauyeHnem
MC_LOOSE, a pébpa onnoHeHTa — 3Ha4eHMem MC_WIN.

He 3abyabTe, YTO OUEHKA A0J/I)KHA BbIYMCAATLCA MO pe3ynbTaTaM BCEX WUIP,
NO3TOMY MOJIYYEHHbIE 3@ KAyl Urpy OYKM cnedyeT CKNadbiBaTb C OYKaMMU 3TOrO
pebpa, HaKON/JIEHHbIMW Ha AaHHbI MOMEHT. HayaTb cneayeT € OUeHKM © ans Bcex
pébep.

PekoMeH0BaHHbIN NOPSAAOK BbINOJTHEHUS 3aJaHUA
B xoae paboTbl Hag 3agaHnem cneayeT peannsoBatb 4 GyHKLUN.

dyukuusa mc_trial()

3Ta GYHKLUMA A0MKHA CreHEePUPOBATb CTYYaHYHO Urpy HauyMHasA M3 3a4aHHOTO
coctoaHMa. EanMHcTBEHHbIM NapameTpom ¢yHKUMKM aBnsetca board — cocTosHue
NrpoBOro Nond B BUAe Knacca SimBoanrd.

Peanusayma sTon pyHKLMM NPOCTa — B LMKAE NOAyYalTe CIUCOK CBODOAHDIX
pébep, BbIbBMpalTe U3 HUX CNydYalHOe, U AenaiTe cnegyowmin xoa,. He notpebyeTtca
Aaxe oTcneXmBaTb O4EepPEAHOCTb XOA0B, TaK KAaK 3TO aBTOMAaTMYECKU peanmsyeTca
kKnaccom SimBoard. Urpy cnepyeT npogonKaTtb A0 Tex NOp, NOKa COCTOAHUE UTpbl
He nameHntca ¢ STATE_PLAY Ha Kakoe-HWbyap gpyroe.

Ona Bblbopa cayy4amHoro pebpa MOMKHO  MCNONb30BaTb  PYHKLUMIO
random.choice(). Yutute, uto 3Ta GyHKUMA HE MOXKeT paboTaTb C MHOMKECTBaMM
(Tun set). Ytobbl €€ ncnonb3oBaTtb, NpeobpasynTe MHOXKECTBO CBOOOAHbLIX pEbep B
cnuncok (tun 1ist).

®yHKumMa mc_trial() He BO3BpaW@eT HMKAKOrO 3HaYyeHUs. B pesynbtaTte eé
AencTBuin nameHseTcs 06beKT board, nepegaHHbIN el Kak aprymeHT.

dyuknus mc_update_scores()
MapameTpamu pyHKUMM mc_update scores() sasnawoTca:

3
3TO BO3MOXKHO A5 PAa3MEpPOB UTPbl HE PaBHbIX 6.



e all edges — koptex (tun tuple), copeprkawmii BCce BO3MOKHbIE
pébpa B Urpe;

e scores —cnucok (tun 1ist) Tekywmnx oykoB ana Kaxaoro pebpa;

e board — urpoBoe nosne Ha MOMEHT OKOHYaHUA Urpbl (06BEKT Knacca
SimBoard);

e player — naeHTMMKATOP MUFPOKaA, C NO3MLUN KOTOPOro OLLEHMBAETCA
pe3ynbTaT Urpbl.

Ctpaterua xpaHut nHdopmaumio 06 o4kax Kaxaoro pebpa B ABYX CTPYKTypax
AaHHbIX: KopTex all_edges xpaHUT camn pébpa, a scores — OYKM 3a KaxKA0e U3 HUX
cooTBeTcTBeHHO. Hanpumep, ecnm all edges = ((0, 1), (@, 2), ..) a
scores = [5, -3, ..] To 3TO 3HauwuT, yto pebpo (O, 1) MmeeT oueHKy +5, a
pebpo (0, 2) —oueHry —3.

®yHKums mc_update_scores() nonyyaer Ha BXOA TeEKywMe 3HAYEHUA
OYKOB M A0/KHA OBHOBWUTb WX MO pesynbTaTam Wrpbl, NPeacTaBAEHHON Monem
board.

Bo-nepBbix, NpoBepbTe, HE 3aKOHYMNACb /IN UrPa HUYbeW. B 3Tom cnydyae
HWYero AenaTb He Hago.

Echm  urpa OKoHuunacb nobepolt  OAHONO W3 WUFPOKOB,  creayet
CKOPPEKTUPOBATb OYKMN BCEX MCMO/Ib30BAHHbIX B 3TON Urpe pébep. MpaBuaa oLEHKK
onucaHbl B pasgene «Crpaterva gns urpbl Cum». Cneayetr OUEHUTb WUrpy,
OPUEHTUPYACb Ha TO, YTO «HALI» WUFPOK, 3TOT TOT UFPOK, MAEHTUGUKATOP KOTOPOro
nepefaH B napameTpe player.

®yHKumMa mc_update scores() He pOo/KHA BO3BpalLaTb  HUKaKMX
3HayeHui. CnegyeT 06HOBUTL OYKM NPSMO B NapameTpe SCores.

dyukuus get_next_move()
dyHKUMA get_next_move() AoKHa BbIbpaTb CeayoWmin X0, OPUEHTUPYACD
Ha BbIYMCNEHHYIO OLUEHKY. [MapameTpamm 3TON PyHKUNM ABAAIOTCA:

e all edges — koptex (tun tuple), copeprkawmit BCce BO3MOMKHbIE
pébpa B Urpe;

® SCOores — OKOHYaTeNbHbIM cnncok (tTmn 1list) oukoB Ana Kaxaoro
pebpa;
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e board — wurpoBoe none Ha TekywMn MomMeHT (0b6beKT Knacca
SimBoard).

B aton ¢yHKuMM cnepyeT BbibpaTb AN Xxo4a OAHO M3 pébep, Mmerowmx
MaKCMMabHYIO OLLEHKY.

HauyHKUTe c nonyyeHmns cnncka AOCTYMNHbIX ANA Xoaa pébep.

Boibepute cpegm HMUX pébpa C MaKCMMasibHOM OLLEeHKOM. Takux pébep moxkeT
6bITb MHOTO.

CnyuyaiiHo BbibepuTe 1 BepHUTE 04HO U3 3TUX PEbep.

®yHKumAa get _next _move() goonkHa BepHyTb BbibpaHHOE eli pebpo, B BUAE
KopTexa (Tun tuple) ns aAByx an1eMeHTOB — Hauya/ibHaA M KOHEYHanA BepLluMHa.

dyukuus mc_player()
9Ta GyHKUMA nUcnonb3yeT Tpy Npeapiaylwmne ana Toro, Ytobbl chopmmnposaTthb
cTpateruto. MNapameTpamm GyHKLUN ABNAIOTCA:

e board — wurpoBoe nosne Ha TekywWMn MoOMeHT (ob6beKT Knacca
SimBoard);

e player —unaeHTMOUKATOP UIPOKA, 38 KOTOPOrO HYXKHO BbIOPATb XOA.

B 31Ot ¢YHKUMM p[oMKHA ObiTb peannsoBaHa CTpaTerMsa  BblYMCAEHUA
paymnoHanbHOro xoga merogom MoHTe-Kapno.

CHayana nonyymte y WUrpoBOro nosna CNUcok Bcex pébep. Chopmupyinte
CMUCOK C HayaNbHbIMWM 3HAYEHUAMM OYKOB 33 Kaxaoe pebpo (HayanbHoe 3HayeHue
[OJ/I}KHO 6bITb 0).

Peanusyiite unkn nepebopa cnyyamHbix urp. Yncno ntepaunii UMKNa A0NKHO
3a4aBatbca 3HaYeHMem MC_TRIALS, onpegenéHHbiMm B Havane wabnoHa.

B uMkne reHepupyinTe NPOOO/IKEHME TEKYLWEN UIPbl, UCNOMb3yA PYHKLMIO
mc_trial() v oueHusalite eé pesynbTat, ucnonb3ya mc_update_scores(). He
3abyabte, 4to PyHKUMA mc_trial() moauduumpyeT nepepaHHoe el Urposoe
nose, NO3TOMy He nepegaBaiTe el HENOCPeACTBEHHO TeKylliee none (OHO eLwé
notpebyetca B CBOEM WCXOAHOM BMAE), A CcAenanTe KOMuUIo C MOMOLLbHO
COOTBETCTBYHOLLEIO MeToAa.
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Mocne wuukna BblbepuTe ONTUMANbHLIA XO4 C MNOMOWbBID  GYHKUUM
get next_move() Ha OCHOBE BbIMMCIEHHbIX B LIUK/IE OYKOB.

®yHKuma mc_player () fonkHa BepHyTb BbIbpaHHOE AN1A Cnefytowero Xxo4a
pebpo B BMAE KopTexa (Tun tuple) U3 gByx 3nemeHTOB — HayasibHas U KOHEeYHas
BEpLUMHA.

OueHka cTpaTeruu

PeanunsoBaB cTpaTernto, nposepbTe eé Ha cebe. [na 3TOro, 3ameHuTe
nepegayvy Cn1y4amHOW cTpaTernm B UHTEPPENC Urpbl B KOHUe WabnoHa Ha cTpaTeruto
MoHTe-Kapno.

OueHuTte 3PpPEKTUBHOCTb CTpPATErMM B Urpe CO CAy4YamHoOM cTpaTerven. Ona
3TOr0  PaCKOMMeHTMpyihTe  obpauleHua K  GyHKuun  sim_compare(),
pacnosioXKeHHble nepen Bbi3oBOM MHTepdelica. CoobueHnAa o pesynbTaTax
cCpaBHeHMs OyayT HamneyaTaHbl B KOHCOAM nepen, 3anyckom urpbl. KoppekTHo
peannM3oBaHHas cTpaTerMa He A0JI*KHA OCTaBUTb CYyYaMHOM NOYTU HUKAKMUX LLIAHCOB
Ha nobeay.

JlonoJIHUTEe/IbHOE 3alaHue

MNpeactasneHHaa B wWabnoHe ¢yHKUuA-ctpaterns random_player() aenaer
AENCTBUTENIbHO C/yYalHbIM Bblbop. B Tom uncne, oHa morKeT BblbpaTb pebpo,
KOTOpOe HemMeZ/IeHHO NPUBEAET K NPOUTPbILLY, AAXKe eCNu Y Heé ecTb AOCTyMHble
aNbTepHaTUBBI.

Takoe noBegeHMe, KOHEYHO, He/b3A HAa3BaTb Pa3yMHbIM. Peanunsyinte Ha base
CYLLECTBYIOWEN CAYyYaMHOM CTpaTerMm ycoBepLleHCTBOBAHHbIN BapWaHT, KOTOPbIN
b6ynet nsberatb AenaTb NPOMUTPbILLHbIE XO4bl, €CM 3TO BO3MOXKHO.

Y4YTuTE, YTO B KOHLLE UTPbl BMNOJIHE BO3MOKHA CUTyaLMA, KOr4a y CTpaTermm He
OCTaHeTCA BO3MOMKHOCTM CAenaTb Xo4, KOTOpbi He NMpuBeAEeT K HemegNeHHOMY
npourpbiwy. B Takon cuTyaumm cTpaterms, TeM He MeHee, A0XKHA CAeNaTb Kakon-To
xoa,

CpaBHUTE 3QPEKTUBHOCTb 3TOM CTpPATErMMU C YUCTO C/Iy4aMHOM CTpaTernem m
metogom MoHTe-Kapno. OHa [O/’KHA BbIMIPbIBATb Y MNEpPBOM M MPOMUIPbIBATbL
BTOPOW.

OneHkKa 3aJaHus.
Peanunsaumamc_trial() - 20 %.
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Peanusaumamc_update scores() - 30 %.
Peanunsauma get _next_move() - 25%.
Bbibop dpMKCMpoBaHHOM anbTepHaTMBbLI (Hanpumep, NepBoro
AN NnocnegHero) cpeayn pébep ¢ MakCMMaIbHON OLEHKOM - -10%.
Peanusauma mc_player() - 25%.
JlonoJIHMTE/IbHbIE 6aJ1/IbI
Peanusauma ynaydweHHOM Cly4alHOM CTpaTermm - 15%.

Cpok caauyu 3aaHu4.
Ona noarpynnbl, 3aHMMatoLWEeNCcA no YyeTBepram: 27 Hosbps 2014;

ANA NoArpynmnbl, 3aHUMatoLWENca No BTOPHMKaM: 2 aeKabpsa 2014.

B cnyyae cpgaun 3agaHus C ono3gaHWem, MoJiydyeHHble 3a Hero 6annbl 6yayT
YMEHbLLEHbI:

npu 3agepkKke Ha 1 Hepento: 6annbl ymHoxKatoTcs Ha 0.9;
npu 3ageprKKe Ha 2 HeJenu: 6annbl ymHoxKatotca Ha 0.75;

npu 3agepKke Ha 3 n bonee Heaenb: 6annbl yMHOXKatoTCcA Ha 0.65.



