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WKTB2E7LAY =3B arCa—FICEEEDLD, 2ATTLATEILENTES, 1IKTBLET LAY —
2, LAY —3RarvEa—FICEEEDLD, LATTLATEIENRTES, 0IKT3EavEa—F+E
DMK E 2D, MKT—8 ZHHFT 22 L2 TE S,

1, 2 WA CTIER L7707 F 5% people % 1 ICHEL THEITL, F—2oZEDTWLIEET%
G

WIDICAY — FHEAIDAY = RY V2L, T—L20MHF25. RIKDY—>I2%56DT, OK KXY V%
T, TvAY— 1 OBRBHERDIHEE Y, RBERIRY v 2HT L, T30ty Ok ) Ik
DERRINDZDT, WERT 2., ZOMHETIE, MALARIEOK A% v 2L, HOiEKo X7 LA
Y=, BENTOROEEO T2 5 Ho RO R Y v 28R L, REEKERT 2 7L A v—2, KL
BORY VEBERT S, 2NFNOEB TRy 2L ICROEHEIZ, BO7 7Y a vy DFRBPEFRINDD
THER L, OK X% v %23, ROMATIIEHIT 2 DTHS L WHAREZEIRT 5. BT 2 L 2HOF
SHBDPER SN, MRELLASHELAVER TR V2T, SHiLAVE SEEDET EZDORY V5
LEVERT TR VIEDS, 20Xy 2fTL, RETLIPPNNICT20%2EIRT 2. BETER
YUREIRT L, DTV A Y —DRRINDZDT, BELLWT LAY —OMOBERY V2T, XD
WA TIERLBEEISG Lo T LA P =DM E 3, OK XY V2T L7 —LRPFRIND,

BOT7T 7> av, BExBERT 2, BEDO I OOMHEIZ2 A7 LA%61X20, 3SA7LA%6 3HDXH
WCANBOFERINS,
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e g

AR

BRIEESVE T,
HOIL A V—ORMERBT B ENTEET.
CWMERBT B ILIV—ERBATIEZL,

. Player2
| Player3 |
RENTWRVEE

BOUWEOBMIEBRDEL o o o

BILAV—REWERBLTHHLTILE SV,
HOTL A P—CHBERETRWT ELA,.

RENTVWEVEEE
HAEARTY,

1 TR

11

Player1 @A I RIELTL FEEW

| mER3 |

Player1 05 BREERRLTLLE W,
hEHATT,

BIEABRTY,
| BRBEVWATT. O2MIEABREARTU .

| BREVETY, BOMIEAREBETLE,

| BREVETY. OMEARERATL.

| RBRBEVATY. O2RIFERERATLE.

| RARSEWETY . Player2id AT Ufcs
| RAIREWETTY ., Player2id AMT L.
| BFEWEHTY, Player3id AT Lfc,
| ABEWETY. Player3id AMT Lo
FIEETT, Player2 EXBMUTHAT L .

FAIIEZ TY, Player3EZRULTHAT L .

| AIBAETY. Player2 EXBLTHEVWEITL

| AEEETI, Player3&RKBLTHWAHTLI.

FAEETYT, BRALFLATU .
| FhlEPlayer2#{EU %7,
| %hlkPlayer32fEL £Y,
| fAlZPlayer2HEL WTY.
| Rhi3Player3dEL WTT,
AR LEL &5,

| EELZW




Player1: -_&I?S
HRREVETY, BOMBAREFATLS,

Player1 @A RBIRUL T EE W
TAHIETS

Player2  #R |
Player2:
BREEVHTT, tOMBAREERTUL,

Player3:
FFEETT, Playern ERBLTHVWH TLL,

BROERRD L AP —ht MRF—AOBR T,

BREhE LR, Player1 e
Playerz  EE-> AR
Players A%

Player2

FARA

2 SHEfTRER 2
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3.4.2  werewolf.py

77— L Db, BIROME, 7 — 2 08SHE R EFOWIET S 7u I L TH S,

210 I werewolf.py ICEHENDE 7 T A, EXY v FaART., RPD XY v F get_wolf_win get_job_counts
EFTOXAY Yy FldavEa—d O TcMw5-007 -5 Tbh3,

#£ 10 werewolf.py D& XY v F

79 A
progress N — L OMEATICBE S 227 5 A
aAVALITH

_init__(self, people) | A%k% iz
Ay B (BE%)
start(self) F—L%BIRE Y%, people 30 %5 2V E 2 —F DA TG
position_set (self) &z &S %

random_list(self) Bz 7 v 7 LIGESRTZDD Y R T % Wi

choice_list(self, n) TUA Y —FFIT K o TE ) BRI E (ER

choice_log(self) JEE Z Al d 5

log1(self) LAY — 1 ORSHHRZIET
log2(self) TLAY— 2 DR EaEEIRET
log3(self) TLAY— 3 DESHRZET
total_voted(self) TLAY - L OREEREGT S
most_voted (self) ROBEINZ T VLAY —DFEF KT

game_result (self) F—LfEREZHEL, MRERT
get_wolf_win(self) N D 5 F K 72 3§
get_citizen_win(self) | i RMDBEHE 2 K3
get_role_win(self) IR DM H 2 R 9

get_pl(self) 7L A Y — 1 ORI Z RS
get_p2(self) LAY — 2 ORIBBIBSHIE Z RS
get_p3(self) LAY — 3 ORISR 2 K S

players_win(self) 7L A Y —RlOBHEEIRT
get_job_counts(self) | 7°L A ¥ —lOBHRIC %5 > 7z [AI%L

3.4.3 viewer.py
GULIZB$ 27077 L Th 5, &Ik EIL, LA, BE F—ofilhEze 74 v F2ICRKRT 5,
R 1112 viewer.py IKEHEND T T A, KAV v FEIRT,

3.4.4 choices.py
BB 2 70 75 L THh 5. BB OER, F#EOREZIT).

13



# 11 viewer.py DHAY v F

77 A

Viewer(tk.Tk)

tkinter €Y 2 — )V EHIRL -7 5 A

AVANTIIH

_init__(self, players, werewolf, p_number)

HETVA Y —ORIBEHR, A v AY VR, NB#ZITIS

AV v F (%)

start_frame(self)
confirm(self)
player_turn(self)
role_confirm(self)
execution(self)
discussion(self)
distinction(self, event)
remark (self)
confirmation(self)
vote_time(self)
check(self, n)
judge(self, is_peace = False)
result(self)
restart(self)

change_page(self, page)

A% — b A % {E R

BDF — BRI K
PR D 4 C T 1K

8% it 72 1P 2 o

W7 7T a vHETER

ali LA\ IR T
SR 2 FI L Gk 3 5

e % LT DR
PEZE AR 72538 3 i AR
P 7R

Pt 2 HE

QLTI S 2 I R R

7 — LGSR AR T K

Z 4 PR T GEETHIIL L A 8 — FHElEIE %
_— VBB OB

72 12 1T choices.py ICEENDE 7 TR, KXV v F&ERT,

3.45 vote.py
BEICEAT 27070 TH D,

#1312 vote.py ICEEND T TR, KAy F&ERT,

3.4.6 villager.py
NADEIRIZBES 2 7075 LThH 5.

#1412 villager.py IC&ENBE T T A, £ERXYV v FERT,

3.4.7 wolf.py
NEDOBEIRIZEI S 5 70 75 L TH 5.

#1510 woltpy K& EN2E 7 5 X, KAV v FERT.

3.4.8 fortune_teller.py
OO ERICEET 2 70 /' 5 4 CTh 3,

14




12 choices.py DHK XY v F

77 A
Choices BRI 27 7 A
AVALI IS
_init__(self) FEZE R 2 M
Ay R (B
make_choice(self,n) ER 2 E 2
get_coming_outs(self) | FERILY A b &K §
choice_log(self) FEzilRd 5
log1(self) TLAY— 1 DS EIRT
log2(self) LAY — 2 0RFiBRZIRT
log3(self) TLAY— 3 DS EIRT
# 13 vote.py DFKAY v K
77 A
Vote BRI 5277 A
avALI7%

__init__(self, p)

LAY —DEZZTY) AT % HEfi

2 F (M%)

total_voted(self, n)

most_voted(self)

punishmented_index(self)

BT LAY —IcBEI R ATT S
ROBEDL o7 7L A Y — & Eil
RIZ DY A b %K

# 14 vilager.py DK XY v F

77 A

Villager

NN Z A

AVALNTI I

__init__(self, status)

B ERAICT 2

AV R (%)

role(self)

action(self)

target(self, n, players)
another_choices(self, choices, n)
choice_rate(self, choices, log list, ¢, pn)

doubt(self, pn, choices, log_list)

ez §

WDOT7 7Y avPlenwl tzRRT 5
BOAY K

TUA Y —FFIC & - T ) ERE 2 S
AVE L= PR TIEALTES KT
AvE 22—y ORFERERD S

15




# 15 wolf.py DHFXAY v F

77 A

Wolf

NRZ F A

AVANTIIY

__init__(self, status)

&t 2 NRIZT 5

Ay B (B0

role(self)

action(self)

target(self, n, players)
another_choices(self, choices, n)
choice_rate(self, choices, log list, ¢, pn)

doubt(self, pn, choices, log list)

Bl % R
WD7 7 a vfERe2RT
R % MR T 2

A X —F/FI & o THE D EIU & IS
AVE 2 — PR TEALHES 2IRT
AV - DORFEK RO S

#1611z

fortune_teller.py IZ&ENS 7 7 A, AV v FERT,

% 16 fortune_teller.py D% XY v F

77 A

FortuneTeller BRliZ 7 A

aAVALI 7Y

__init__(self, status) Bl 2 Rl g %
Ay B (B%)

role(self) Bz ik §

action(self) BDOT 7> a R ERT

target_text(self, people, count)
target(self, n, players)
another_choices(self, choices, n)
case(self)

choice_rate(self, choices, log list, ¢, pn)

doubt(self, pn, choices, log list)

HODORNREZESRY VDT XA %IKT
AVEL—=YDHEODORNRERD B

TV A Y —FFIT & - TE ) FEIRBE TS
HOFERIC X > THA DT T 3

AVE 2 — I PHERTEALFHEE ZIKT
AV 22—y OERERERD S

3.4.9 phantom_thief.py
BEOKRIKICET 270 7L THS.
% 17 12 phantom_thief.py IZ&FN5 7 7 A, £XYV v F&ERT,

3.4.10

¥5.

computer.py
AVEL—FDT VLAY —ICHTE T 0T 6ThHS, FEBEOTLLY—IcfRb D,

16
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3.4.11
AVE2L—FHELONKICEET 2 707 4ThD, arEa—FYALONEDEA, viewer.py (XY

# 17 phantom_thief.py D& XY v F

77 A

FortuneTeller

Bk I A

AVANTIIH

__init__(self, status)

g2 RIS 5

AV v F (B

role(self)

action(self)

target_number

target_text(self, people, count)
target(self, n, players)

get_target(self)

another_choices(self, choices, n)
choice_rate(self, choices, log_list, ¢, pn)

doubt(self, pn, choices, log_list)

BB

BDOT 7> a ViR EiRS
L 72 7L A Y — D/ T ZIRET
KD RZIESZK Y v DT XA P 2IRT
AVE2— Y DZIADNRZRD %

LAY —FEIC L > OFE 9 IR 2 IS
AV =Y DHERTBAL RS EIET
AV —YORELEERD B

£ 18 1T computer.py ICEENSE 7 T A, AV v FERT,

# 18 computer.py D& A Y v F

77 A

Computer

FEOTFLAY =IO LA TE7 TR

aAVANIIH

__init__(self, position, number, ch)

B 7L A Y =85 %2 ZITHS

Ay B (B

divine(self, players)
cp_target(self)

choice(self, log_list, count)
another_choices(self, choices, n)
first(self, log_list)

second((self, log_list)

third(self, log_list)

doubt(self, log_list)

HWEiPREDEESY —7 v b 2ESR
ALY =7y b RS

HETIES

7L A Y =Rl OFERIL & PR A

1 RHDREZRD 5
2RIHDOFRE 2 kD %
3RIHORE kD %

B RID S

cp_werewolf.py

3, ZbeonyursLaFERT S,

£ 19 1T cp_werewolf.py IC&EEND 7 TR, F£AY v FETRT,

17
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# 19 cp_werewolf.py D& XY v F

VS

Cp AvEa—SHALEONRZ#ED D 7 T A
AVALI 7Y

_init__(self, players, werewolf) | 2 ¥ & 2 —% D¥#Efj
Ay B (B%)

action(self) DT 7> av

discussion(self) LA

vote_time(self) L

result(self) 7= LRER

get_wolf_win(self) N D 5 R K 72 3§
get_citizen_win(self) T R DB E 2 R
get_role_win(self) A DM H 2 R 9

get_pl(self) 7L A Y — 1 ORIBAEAE 2 K S
get_p2(self) TUA Y — 2 ORIBHIEF 2 IR 5
get_p3(self) 7L A Y — 3 ORI RS
players_win(self) 7'V A X —RlDRERE A KT

3.4.12 newgame.ipynb

F—=b%FHGTE70 76 THL, 77ARAVALI VY, BBIIE TR,

ZEH# people & 1, 2, 3DWTNLICHELFEITTEE, 7V A PAREEZ T LA TES, people % 0 ITF
ELFTTSE, avEa—F Loz @8R L, AU E RO, &7V A v —olf
MR EDT—F 2 HH T LBTES,

4 R

23 fiTHRARZT VFA FPANRDOLV—AD6, BROT 7> a vy ROGELAEVEITOT 7 v ¥ M EERIT->
7%, NROBERIZ 67.5%, TTRMOBERIZ 32.5% ThHb. 2L T1AD T LA X —UH S Nt} 7235
HOBERIE, BRI NRIC 2 BHERD 40% TH 570, MM 60%, HiERMA 40% & 7% 5.

FLAMETERL 72T Y74 PARD Al %2, FfLAVEITOIHDOT 7Y a v EF{Tw, avEa—%
[+ 100,000 [AI19247 L 72, #HEOE, ARG OISR IZRIE L 2w, il - 2 E8A
MEZSGEDOREE, BRIEBKIBL LT LAY —DARZEZD 7 LA Y —ICHE, Z2hbia oL
TVRLT LAY —ICHEL, ZROUNDEAIRETTIVFAIRE L, Z08E, AMEHOBRIZH
68.3%, EMDOMBERIZF 31.7% Th > 7.

DT EDS, TVFA PMNRBELAVRRTIUE, AMEIOBENEOCY =L TH 5, Tilofii: 2
N K kT 3

AR CTER L7 v F A4 PARO Al Z A% 1 ANICREL 7L ALKk, 1y 1075 =280, 10
£y FEEF100 7 =2 o, K20 EZOKRETHL, P2 (LAY —2), P3 (FLAY—3) iFav
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Ea—%Ths, HANOBHEZ, BEOBEITOREETEL T3,

22006, FHELAVDIND S 2 LT RMOBRIKIFIC B2 > 72, BB OMEE L2 LREN &
WHEHR L o2, T AR 10075 —L A0, avEa—FTlEnnLA v— 1 0—FBXK
DMEFER E oo 72,

Folicava—FHEELOF —oEREZRT, ¥ —24% 100,000 BlIfTo SR E2EH LT3, $2AR
DHSLROERLMATEFL TV, LAY —DHIC AR W2 2881, 7L A Y —DBFIEKIC
DD B VD, BOTHEILTwd, 7 RERAIBSR IR 2O CHEIT L T3,

7L A TOMIIEFE 20 OFERLFAL K, HWRUOBEELE L, BREOBEL -FE»->7. MNMRIFF
BlAVEVIEEEOT 2L, AMRMUDBENRS SIZTF 57,

#£20 7 —LfER GUTEE 100 M)

ek B Jps M 2 7L A Y — RIS P1 BRI/ R4

Ly b AR TR P1 CPU2 CPU3 | A  HNA  Hefl  EE
1 4 6 6 6 5 47 11 o/1 1)1
2 4 6 7 7 5 3/4  1/2  3/4  0/0
3 3 7 7 5 6 /2 0/1  5/5  1/2
4 6 4 4 7 6 2/3  2/4  0/1  0/2
5 2 8 6 6 8 0/1 1/3  2/2  3/3
6 5 5 3 6 7 37 2/3  0/3 1)1
7 4 6 5 4 7 37 0/1  1/1 1)1
8 5 5 6 8 5 3/4 0/2  1/2  2/2
9 4 6 5 6 8 12 1/2  3/6  0/0
10 4 6 5 7 6 2/5  0/2  1/2  2/2

&% 41 59 54 62 63 | 19/38 8/21 16/27 11/14

B | 41.0%  59.0% | 54.0% 62.0% 63.0% | 50.0% 38.1% 59.3% 71.4%

#21 arva—gLolr -k (FUTREE 100,000 [H)

B TR fia il
A MR iR N A R T, v
W7 LA 43.39% 56.61% | 54.87% 51.87% 56.22%  62.87%
MNRIBFES L | 33.88%  66.12% | 49.12%  66.52% 73.03%  61.66%

DUF T3, #£20 8 X0 21 OfFRZHEHHICHEES 5.
BRI L 255 LAV 2T TH, TRADEREZED S R w EREL, BEET 5.
B p OB E N B> 7256, RS s B ToXTtEsNn s,

s=+/Nxpx(1—p)

£20 OHRMEIOBEE LD, p=0.59 £ T3E, N =100 %5 I FEER2EIZ
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V100 % 0.59 * 0.41 = 4.92

L, £21 OHERMOBELD, p=057 £33 &, N =100,000 % & | TIEHER 22 1%

/100,000 * 0.56 * 0.44 = 156.97

L%, BHEXHE 95% L5 DIE, FHELEDEPZNZN 4.92 % 1.96 = 9.64, 156.97 * 1.96 = 307.66
DXETH 5. E->7T, BHHIEEUE 95% DORERT, BHED 59% 7% 51F, 100 7 — L4 Tl& 59 £ 9.64 AN F
b, BEED 56% 72 51, 100,000 7 — 4Tl 56,000 + 307. [MICINE 5.

EL5fiHb, 7y ABREOLAGD, TRMOBERTH 5 32.5% G Enk v, ERETOEL
BHORH BEHAHDE 20, %21 OREREHIH LAETH 3.

EFRNEBHEST LRSS, RS T8 LHR, BREZLLO RV EREL, 21 D@EE LA LA
ROFE L RGO R 2 et IcBEET 2.

Z2AVWEH LA DANEMOBEREY, p=043 T2 &, N =100,000 7 & | ZEHER % X

/100,000 * 0.43 * 0.57 = 156.56

i, £21 DAREHES L AVBAONEHIOBELD, p=0.34 LT3, N =100,000 7 & |3
71

\/1007 000 * 0.34 * 0.66 = 149.80

Y75, {SHEIXE 95% &7 % DIk, THIE E DENRZNZH 156.56%1.96 = 306.86, 149.80%1.96 = 293.60
DXETH 2. -, 100,000 7 — L TOBFIEIEUL 95% DHEET, B 43% 7% & 1F, 43,000 =+ 306.86
[, B2 33% %512, 33,000 + 293. FICUE 2.

EL o DEHEXED, BHBDEL 2HHR R 0o, £ 21 OEE LA KONEBHES L2 0gGEE08
RIZABETH S, IoTAROHESICL > TUBERIILD S,

5 EE

# 20 DR T, TRMOBERS NN OFEHEZ LRl> 72, Pl S D587 [7] Tl WAl ORE #5238
FIZRECHRL TR ZERRINTE D, AFEOERFEOFELAVIZEBWTS, HOMoMfRICKD,
TRMCEMBERSE A Z LR LW LEZ NS, £, BBOBENPRLP-HLI LN, TV T
A FPNRTIEREEOBIORE(BRL TS LEEZX S,

TLAY— 1 DPBER—FBEL 2oBHE LT, avEa—FDBBRETH > EBELONS,
TLAY—2, 7LAY—3DBRMEVD, HEHVHZLRCL I > T ThHrEEZS. L
L, 7VA Y —113—HBBEEPECERDOMED, —FDLvd, ZEPR-7 I EBERNTHL LEX D,

7 21 THREU C WRM OB NRM OB Z ERID, £ 20 OfE L RELAETRP -7, NRMOR
BRI HHE LT, NROFEEVELZ ELPDLTWEEZD, NROFFZHIERT 2 &, NMEflo
BEENKEL T ok, —HTHORIOBEIKIEIC ERLTw3 2 s, NMEOFESIZRRIC A% B
TWw3EEZ5,
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AWFZETIE, B8 L AVIGEREZ v/ 2 L CHEIBDOIRICK E BHlR2 00> TLE->Tw5, 51, ¥
BDYA I VIDRARGTH D70, FHmhHEr L) L)k, BREE RS ZEENEL LoTED, ik
HEOHAZ ALY THIBZIT o720, 222 58 EDOBIKICHHIRE 22> TLESTWS, Lo TAR
DT v F 4 FANRD AL 2R T 2840%, FLAVORMEICHRSEZHVIUL, BIENSKE CIARD,
VAN (Vi

6 #Ea - FERORE

KFRTIET7 A PANRO AL ZER L7z, BBERORERPSHBFICa v E2—F ETLANTETVS L
A5, BRETORESTH->TH, BROEHRPHIUIKE S HMILZEI»E 5 2 L3ghoTl.
SHOMEI, AR TER L7 F A PANRIE3AZTL2 LA TERVED, AEEHEPLTTL
ATELXIICTHIETHSD., AEP4NTRNLIIRO RESCEDL D, RIS IV EMICRS, 36
I, WRIE N7 65 Th 200 AD X ) 2RIERZEBMNTIUE, BE2MHVTH 06 v ) BRI
WoE Rl hdld), ISICHEVELAEVOEEICK S,
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AWEZATIICHY, THREH G HEHRE O fOKERHNICL X D L £9, 7,
U % DAGRPRRZTHBR 7 U E L 72 flam Bl LAR7E = o BARIC R C AL £ 97,
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T8 A 8%

e werewolf.py

#!/usr/bin/env python
# coding: utf-8

# Inf ]:

from random import randint

import
import
import
import
import
import
import

import

villager

wolf

phantom _thief
fortune_teller
viewer

vote

choices

cp_-werewolf

# NRTF—L%iEDd B2 5 A

class Progress:

# AVALI IS
def __init__(self, people):

#7 VLA X — D
self .people = people

HITADA Y AY v AE K vote

self.vote_time = vote.Vote(3)

H#T FTADA VY AY VA choice
self.ch = choices.Choices ()

#7 — bz Bl S 5 B
def start(self):

AT — LAY — b

24



if self.people in [1,2,3]:
root = viewer.Viewer(self.positions_set (), self, self.
people)
root . mainloop ()
AAVE 21— DT —LAF— b
else:

self.cp = cp_werewolf.Cp(self.positions_set (), self)

A= RS 2 BI%L
def positions_set(self):
# TV L EE R

number = self.random _list ()

# AT OB NEA A HEfif

positions = list (range(5))

positions [number [0]] = villager. Villager (& A”)

positions [number [1]] = wolf. Wolf( A AJR")

positions [number [2]] = wolf. Wolf (> AR’)

positions [number [3]] = fortune_teller.FortuneTeller (" H\fli")
positions [number [4]] = phantom_thief.PhantomThief( "F# ")

# e H o Uk 254
positions2 = list ()

positions2.append(phantom_thief.PhantomThief ( "## "))

(
(
positions2.append(villager. Villager ("ffA"))
positions2.append(fortune_teller.FortuneTeller (' HWifi’))
positions2 .append(wolf. Wolf (AR "))

positions2 .append(wolf. Wolf (A "))

LD A N ZIRT

return positions

#7 VI LBREF DY) A+ ET 5%
def random_list (self):
A#22D ) A+ Ui

numbers = list ()

25



HAEE L0 XD T U8 L RBT R SRR OB Vi
while len(numbers) < 5:

n = randint (0,4)

if not n in numbers:

numbers . append (n)

ALY A R 2R

return numbers

AEN 2 NG %
def choice_list (self, n):
self.ch.make_choice(n)

return self.ch.get_coming_outs ()

HAUEDIEE Z Rk d %
def choice_log(self, log):
self.ch.choice_log(log)

ADFEF ALK Playerl
def logl(self):

return self.ch.log-1

HDIEF ALK Player?2
def log2(self):

return self.ch.log_2

H#DF Stk Players
def log3(self):

return self.ch.log_3

LRI
def total_voted(self, player_number):
#7 T ADAY v FIEUYH L vote

self.vote_time.total_voted (player_number)

HROBBHEI NI T LA v —
def most_voted(self):
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#TTADAY Y FORVEZRIET vote

return self.vote_time.most_voted ()

#7 — LR
def game_result(self, players):
A7V A X — I MR

is_wolf = False

punishment_list = list ()

ARSI N T VLAY —DA VT v 7R

index = self.vote_time.punishmented_index ()
AR D ALPE
if len(index) = 0:

for n in range(len(players)—2):
if players[n].status = AR’
return 'ANRF—2LOBHTT,
return 'HRF— DM TY,

AUTEFE D) A b
for n in index:

punishment_list .append(players[n])

AN E I NRDI G AURIT True
for n in punishment_list:
if n.status = "AJ’:

is_wolf = True

ANEPUT S AL RO &
if is_wolf:

return 'THRF—2DEHTT,
else:

return ' AREF—2DHHITT,

def get_wolf_win(self):

return self.cp.get_wolf_win ()
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def get_citizen_win (self):

return self.cp.get_citizen_win ()

def get_role_win(self):

return self.cp.get_role_win ()

def get_pl(self):
return self.cp.get_pl()

def get_p2(self):
return self.cp.get_p2()

def get_p3(self):
return self.cp.get_p3()

def players_win (self):

return self.cp.players_win ()

def get_job_counts(self):

return self.cp.job_counts

e viewew.py

#!/usr/bin/env python
# coding: utf-8

# In[1]:

import tkinter as tk
import werewolf

import computer

# B 577 AGUI
class Viewer (tk.Tk):
#7 4 v FIER
def __init__(self, players, werewolf, p_number):

AL
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F*

tk.Tk. __init__(self)

self . win_players = [0] x 3

self .we = [0] * 2

#E5 T LA Y — ORI
self.players = players

for n in players:

print(n.status)

#T LA Y —DNEL

self .p_number = p_number

H#T T ADA VY AY Y Awerewolf

self.werewolf = werewolf

#h7 v + TZEED HEA
self .count = 1

self.count2 =1

#av ¥ a—5 DM, VA FOFHORIKICAKS 2
self.cp2 = computer.Computer(players[1l], 2, self.werewolf.ch)

#Av a2 —F DU, YA L DOFHOEBICES 3
self.cp3 = computer.Computer(players[2], 3, self.werewolf.ch)

AR DS DT DL

self.is_changed = False

#74 v R 2 3%E
self.title("7¥F A4 FAR")
self.geometry(’335x665")
self.grid_rowconfigure (0, weight=1)

self.grid_columnconfigure (0, weight=1)
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HA Y — FHEED 7 L — 5 %MD

self.start_frame ()

#A Y — i
def start_frame(self):
#AY — MHIHD 7 L — LA
framel = tk.Frame(self , bg=’white’, width=335, height=665)

framel . grid (row=0, column=0, sticky=’'nsew’)

#55 OV DR
title = tk.Label(framel, text="7Y7FA b

", font=(’’,18), bg=’white’)
title2 = tk.Label(framel, text='AJR

", font=("", 50, ’bold’), fg="Red’, bg='white’)
start_button = tk.Button(framel, text="A%—}h

", highlightbackground=’white ’,

highlightthickness=1, command=lambda: self.
change_page(self.confirm()))

#4545 LD O 1T

title .pack (expand=True, anchor=tk.S)
title2 .pack(expand=True, anchor=tk.N)
start_button . pack (expand=True)

#A L — MM 7 L — A %K T

return framel

4 — L
def confirm(self):
#A Y — MERMIAID 7 L — L AER
frame2 = tk.Frame(self , bg=’white’, width=335, height=665)

frame2 . grid (row=0, column=0, sticky='nsew’)

H#55 ~OL DR
title = tk.Label(frame2, text="2»LWVKDKIZHD L7,
", bg=’white’)

explain = tk.Label(frame2, text="%&7"VLA ¥ —I3%BEE2MHERL <fTEIL T
I, \ o 7L A v —ic&liiz e Tidvwidr €A, n’)
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ok_button = tk.Button(frame2, text="OK’, highlightbackground=’
white
highlightthickness=1, command=lambda: self .
change_page(self.player_turn()))

#55 ~OL DR D 1T

title .pack()
explain . pack (expand=True, anchor=tk.S)

ok_button.pack (expand=True)

HAY — M HERME D 7 L — L %58 T

return frame?2

AAZIEE] ) 24T TE
def player_turn(self):
AN 7 v —2fER Player
self.frame3 = tk.Frame(self , bg="white’,
=665)
self.frame3.grid (row=0, column=0, sticky="nsew’)

width=335, height

HZEN T L DAL,
self . title = tk.Label(self.frame3, text=f’Player{self.count®’i

RUOEEL TS}, bg="white ")

AAED TV A ¥ — DR % - Fe
self .job = self.players[self.count—1]

ARDOMHIES T 2R v DAL
self.enter = tk.Button(self.frame3, text= k%2

", highlightbackground=’white ’,
highlightthickness=1, command=lambda: self .

role_confirm ())

#55 ~OL DR O 1T
self.title.pack()

self.enter.pack (expand=True)
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AN

return self.frame3

# TOUIEWY Ly b R

def role_confirm(self):

#7 -V % HlR

self.title.pack_forget ()
self .enter.pack_forget ()

AEWER 7 VD4R, WY FHF

self.info = tk.Label(self.frame3, text=self.job.role())

self.info .pack (expand=True, anchor=tk.S)

#T VLA X —DEIBHBHNAS L CIIARDEE

if self.job.status = " A’ or self.job.status = "AJR’:
HEDT 72 a VITEBRT RS oAk, Wi AT

self .entry = tk.Button(self.frame3, text=('OK’),
highlightbackground=’'white ",

highlightthickness=1, command=lambda: self .
execution ())

self .entry.pack (expand=True)
#7 LA Y — ORI Z NN D&
else:
AARD TV A ¥ — DERIFKR S v
self.target_buttons = list ()
#5—7 v T DEPUK
target_texts =

self.job.target_text (len(self.players)—2,
self . count)

#Y =7y FORIZT RS v B MDA
for n in range(len(target_texts)):

self.target_buttons.append(tk.Button(self.frame3, text=
target_texts[n],

highlightbackground=’white
" highlightthickness=1)
)

if n = 0:
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self.target_buttons[n]. pack(expand=True, anchor=tk
.S)
elif n = len(target_texts) — 1:
self.target_buttons [n].pack (expand=True, anchor=tk
.N)
else:
self . target_buttons[n].pack()
self.target_buttons[n]. bind ("<ButtonPress>", self.

execution)

# /DT 7 a v E T

def execution (self , event=None):

#5 )L % Bl
self.info.pack_forget ()
if self.job.status = "M A’ or self.job.status = "AJR’:

self .entry.pack_forget ()
else:
for n in range(len(self.target_buttons)):

self.target_buttons|[n]. pack_forget ()

HRDT 7> a VEER T VD4,

if self.job.status = "MA’:
result = tk.Label(self.frame3, text=self.job.action())
elif self.job.status = "AJR’:

result = tk.Label(self.frame3, text=self.job.action(self.
players , self.count))
elif self.job.status =— *HWffi™:
result = tk.Label(self.frame3,
text=self.job.action (event.widget.cget (”
text”), self.players))
else:
result = tk.Label(self.frame3,
text=self.job.action (event.widget.cget (”

text”), self.players))

if event.widget.cget(”"text”) l= "ZHLL A\
self .is_changed = True
self .num = self.count—1
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self.target_number = self.job.target_number ()

HRBD T LA X —ThOEAEDRY v
if self.count < self.p_number:
ATV B+1
self.count 4+=1
HARDT VA X —IZBET LR v DAR
next_button = tk.Button(self.frame3, text=('OK’),
highlightbackground="white ",
highlightthickness=1, command=lambda: self .
player_turn ())
HRBED T VLA X —DEHEDR Y v

else:
AT P ey b
self.count = 0
AAVEL—FDRDT 7> av
if self.p_number 1:
if not (self.players[1].status = "AA’):
self .cp2.divine (self.players)
if self.players[1].status =— ’1&#’:
self.is_changed = True

self .num = 1
self.target_number = self.cp2.cp_target ()
if not (self.players[2].status = "fTA’):
self.cp3.divine(self.players)

if self.players[2].status = P& :
self .is_changed = True
self .num = 2

self.target_.number = self.cp3.cp_-target ()

elif self.p_number = 2:
if not (self.players[2].status = "fAA’):
self.cp3.divine(self.players)
if self.players[2].status = "R :
self .is_changed = True
self .num = 2

self . target_.number = self.cp3.cp_target ()
#AEL A VWOIRENICER T2 R85 v D4R,
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next_button = tk.Button(self.frame3, text=('OK’),
highlightbackground=’'white ",
highlightthickness=1, command=lambda: self .
change_page(self.discussion()))

#55 ~OL DR D 1T
result . pack (expand=True)

next_button . pack (expand=True, anchor=tk.N)

#5 LA\ o R [Em
def discussion (self):
self.count 4+=1
AL LAWK 7 L — LB
self.frame4d = tk.Frame(self, bg="white’, width=335, height
=665)
self.framed . grid (row=0, column=0, sticky="nsew’)
self.framed . grid_columnconfigure (0, weight=1)

self.framed.grid_columnconfigure (2, weight=1)

ARNLRZ L B D AT

self.title = tk.Label(self.framed, text = f’Player{self.count®
HRFESZERL TSN, }7)

self.title.pack()

#HER 2 A&

self.choices = self.werewolf.choice_list (self.count)

AENBLOBZZ T Ry EE, B D AT
for n in self.choices:
choice_button = tk.Button(self.framed, text=n,
highlightbackground=’white ’,
highlightthickness=1)
choice_button.bind ("<ButtonPress>”, self.distinction)

choice_button.pack ()

AR

return self.frame4
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AER 2 HHI L, Gy 5
def distinction (self, event):
self.werewolf.choice_log (event.widget.cget( text’))
#ET LA Y — OREP E A
if self.p_number = 2:
self .cp3.another_choices(self.choices, self.count)
elif self.p_number = 1:
self.cp2.another_choices(self.choices, self.count)
self .cp3.another_choices(self.choices, self.count)
if self.count = 1:
self.choices = self.werewolf.choice_lis

t
self .cp2.another_choices(self.choices, 3
self.choices = self.werewolf.choice_list

2

self.cp3.another_choices(self.choices,

if self.count >= self.p_number:
AV ¥ 1 —F DIE %l
log_list = [self.werewolf.logl (), self.werewolf.log2(),
self . werewolf.log3 ()]
if self.p_number = 2:
cp-text = self.cp3.choice(log-list , self.count2)
self.werewolf.choice_log (cp-text)
elif self.p_number = 1:
cp2_text = self.cp2.choice(log_list , self.count2)
cp3_text = self.cp3.choice(log_list , self.count2)
self . werewolf.choice_log (cp2_text)
self.werewolf.choice_log (cp3_text)
self .remark ()
else:

self . discussion ()

HAER L FHE2RRT S

def remark(self):
frame8 = tk.Frame(self , bg="white’, width=335, height=665)
frame8 . grid (row=0, column=0, sticky=’'nsew’)

self .count = 0
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self.count2 4+=1

pl = tk.Label(frame8, text="Playerl:\n’ + self.werewolf.logl ()
[-1] + ’\n’, bg=white’)

p2 = tk.Label(frame8, text="Player2:\n’ + self.werewolf.log2 ()
[-1] + ’\n’, bg=’white’)

p3 = tk.Label(frame8, text='Player3:\n’ + self.werewolf.log3()
[-1] + '\n’, bg=’white”)

pl.pack()

p2.pack ()

p3.pack()

if self.count2 > 3:
end_button = tk.Button(frame8, text="FFLAWVEKTT S,
command=lambda: self .change_page(self.confirmation()))
end_button . pack ()
else:
continue_button = tk.Button(frame8, text='giLA&AV%HET 2
", command=lambda: self.change_page(self.discussion()))
continue_button . pack ()
end_button = tk.Button(frame8, textiilL&VEKT TS
=7, command=lambda: self.change_page(self.confirmation()))
end_button .pack()

AL RN T 5 2R
def confirmation(self):
frame9 = tk.Frame(self, bg=’white’, width=335, height=665)

frame9 . grid (row=0, column=0, sticky='nsew’)

vote_button = tk.Button(frame9, text="#%E7 52

9

, command=lambda: self.change_page(self.vote_time()))
peace_button = tk.Button(frame9, text="FfIKIcT 2
', command=lambda: self .change_page(self.judge(True)))

vote_button.pack()
peace_button . pack ()

return frame9
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A% TEIRF ]
def vote_time(self):
self.count += 1
player_labels = list ()
vote_buttons = list ()
AR 7 L — LK
frameb = tk.Frame(self , bg=’white’, width=335, height=665)
frame5 . grid (row=0, column=0, sticky=’nsew’)
frameb . grid _columnconfigure (0, weight=1)

frameb . grid_columnconfigure (1, weight=1)

title = tk.Label(frame5, text=f’'Player{self.count®iF#HEL T X
K0}

AR T VA Y —EHER
for n in range(len(self.players)—2):
if n+1l = self.count:
continue
player_labels .append(tk.Label (frame5, text=f’Player{n+1}’,
bg="white "))
vote_buttons.append(tk.Button (frame5, text= 1%
"L highlightbackground="white ",
highlightthickness=1, command=self.check(n+1)))

#57 OV D T

title.grid (column=0, row=0, columnspan=2)

for n in range(len(player_labels)):
player_labels[n]. grid (column=0, row=n+1, sticky = tk.E)
vote_buttons[n]. grid (column=1, row=n+1, sticky = tk.W)

#7 L —L%ZiRT

return frameb

ABEEDEEBL, BEEDED 5 DHE
def check(self, n):
def check2():
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self . werewolf.total_voted (n)

#7 LA ¥ — 2B OREEDNE D AUSLLIA i~
if self.count >= self.p_number:
log_list = [self.werewolf.logl (), self.werewolf.log2()
, self . werewolf.log3 ()]
#AvE2—FDOHRE

if self.p_number = 2:
self.werewolf.total_voted (self.cp3.doubt(log_list)
)
elif self.p_number = 1:

self . werewolf.total_voted (self.cp2.doubt(log_list)

)

self . werewolf.total_voted (self.cp3.doubt(log_list)
)
self.change_page(self.judge())
else:
self.change_page(self.vote_time())

return check?2

AN A]
def judge(self, is_peace = False):
AU A 7 L — SRR
frame6 = tk.Frame(self , bg=’white’, width=335, height=665)
frame6 . grid (row=0, column=0, sticky=’nsew’)
if is_peace:

execution = tk.Label(frame6, text=""FHINICZD L7

’, bg="white )
else:
execution = tk.Label(frame6, text=self.werewolf.most_voted
(), bg=’white’)
next_page = tk.Button(frame6, text=’"X~

", highlightbackground=’white ’,
highlightthickness=1, command=lambda: self.
change_page(self.result()))

execution . pack ()
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next_page .pack (expand = True)

#7 L —LEiRT

return frame6

#7— DR
def result(self):
AR D SR T O N T BRI S %
if self.is_changed:
self.players[self.target_number], self.players|[self.num] =

\

self .players[self .num], self.players[self.target_.number]
A7 — D A R
frame7 = tk.Frame(self , bg="white’, width=335, height=665)

frame7 . grid (row=0, column=0, sticky=’nsew’)

position = list ()

t = self.werewolf.game_result(self.players)

if t = "ANRF—L0BHTT, 7
self .wc[0] +=1
for n in range(3):
if self.players[n].status = " AJ’:
self.win_players[n] 4= 1
else:
self .we[l] +=1
for n in range(3):
if self.players[n].status != "AJ’:
self.win_players[n] 4+= 1
print (self.wc)

print (self.win_players)
results = tk.Label(frame7, text=self.werewolf.game_result(

self.players))
results = tk.Label(frame7, text=t)
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ARG T f
if self.is_changed:
for n in range(len(self.players)—2):
if n = self.target_number:

position.append(tk.Label(frame7, text=f’Player{n

+1}7 + 1\
f’{self.players[self .num
|.status—
H{self.players[n].
status}’.rjust (6, ’
"), bg="white’))
elif n = self .num:

position .append(tk.Label (frame7, text=f’Player{n
+1}7 + 1\
f’{self.players[self.
target_number|. status—
Hself.players[n].
status}’.rjust (6, ’
), bg="white’))
else:
position .append(tk.Label(frame7, text=f’Player{n
+1} + f’{self.players[n].status}’.rjust (6, ’
), bg="white’))
#R TV A X — DRI
else:
for n in range(len(self.players)—2):
position .append(tk.Label (frame7, text=f’Player{n
+1}> + f'{self.players[n].status}’.rjust (3, ’
"), bg="white’))

title_page = tk.Button(frame7, text=’%A ki~
", highlightbackground="white ’,
highlightthickness=1, command=lambda: self.
restart ())

#55 ~OUIGE D T

results.pack()

for n in range(len(position)):
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position [n]. pack()
title_page .pack (expand=True)
#7 L —LEiRT

return frame?7

#5 A PR a4 THIIHL
def restart(self):

AR DRI

self . werewolf = werewolf.Progress(self.p_number)
self .players = self.werewolf. positions_set ()
self .count =1

self .count2 =1
#avEa—F DK, YA FOBHOERIRICARS 2

self.cp2 = computer.Computer(self.players[1l], 2, self.werewolf
.ch)

#av ¥ a—5 D, VA FOFHORIEICKS 3

self.cp3 = computer.Computer(self.players[2], 3, self.werewolf
.ch)

self .is_changed = False

self.change_page(self.start_frame())

Y

for n in self.players:

i

print (n. status)

AR — BB
def change_page(self, page):
page. tkraise ()

e choices.py

#!/usr/bin/env python
# coding: utf-8

# Inl ]:

class Choices:

def __init__(self):
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def

H#H VB —

self.

H#ET VA X —DiE

self
self.
self.

make

count = 0

RLERA Y A b
.log_1 = list ()

log-2 = list ()
log_-3 = list ()

_choice (self ,

HERIE ) 2+ DIERK

self.coming_outs
if n = 1:
a =2
b=3
elif n = 2:
a =1
b=3
elif n = 3
=1
b =2
self.coming_outs

self.
self .
self.
self.
self.
self.
self.
self.
self .
self.

coming_outs
coming_outs
coming_outs
coming_outs
coming_outs
coming_outs
coming_outs
coming_outs
coming_outs

coming_outs

1)

self .

coming_outs

1)

self

.coming_outs

3

self.

coming_outs

1)

.append
.append
.append
.append
.append

.append ({FAZHVEITY, Player{alZ NMJRTL 7,
.append ({FAFHVEITY, Player{alZz ARTL 7,
.append ({FAZHVEITY, Player{biZ\RTL %,
.append (f "FAZHVHITY, Player{bldAMTL%, }7)

¢’
(’
¢’ 27)
(’ 27)
¢’ 27)
.append ("FAIXHWVAITY, fhOBUIBEE ENATL, 27)
( )
( )
( )
(
.append ({FAFRETT, Player{a &L THNATL 7z,

n):

= list ()

BIERATE, )
BIEARTT, )

B EOIITT, OBUE A E ATL 7,
IR EOHITT, foRE AR R L7,
B EOIITT, OBEARERATL A,

.append ({FAFFRETY, Player{b& L THNATL 7,

.append ({FAFREETY, Player{a &L THWHITL 7,

.append (f "FAIEEHETY, Player{b& &L THWAITL 7,
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self.coming_outs
self.coming_outs
self.coming_outs
self.coming_outs
self.coming_outs.
self.coming_outs

self.coming_outs

AEPI Y R+ 2iRK$

.append (FAIFPEETY, AL FHATL, )
.append (f "fAlZPlayer{aZfSU ¥, }’)
.append (f "FAlZPlayer {bZFLEd, })
.append (f "fAlZPlayer {anEL VT, }7)

(

(

(

append (f 'fAlZPlayer {b»ELWTT, }7)

.append ( PPRIMIZLEL £ 9, )
.append ("FEF L&)

def get_coming_outs(self):

return self.coming_outs

HAHEDIEE Z ik d %
def choice_log(self,

log):

if self.count % 3 =

0:
self . log_1.append(log)
elif self.count % 3 = 1:

self.log_2.append(log)

else:

self.log_3 .append(log)

self.count += 1

HDIEF LK Playerl
def logl(self):

return self.log_1

H#DF Sk Player?2
def log2(self):

return self.log_2

A#DIEEEk Playerd
def log3(self):

return self.log_3

e vote.py

#!/usr/bin/env python
# coding: utf-8
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#Inf ]:

# BEHET 27 7 X
class Vote:
HAVALF I
def __init__(self, p):
AT VLA X —DEIZNT Y A MMER
self.players [0] = p
A NE 7L ALY —DY X b
self.punishment = list ()

#ET LAY —ICRE I N B AEt T 2 B
#n BEINL LAY —DF S
def total_voted(self, n):

for m in range(3):

if m=— n-—1:

self.players[m] 4+= 1

AR OWED L ol LA v —
def most_voted(self):

text = "REOHBERXD 7L A Y=\ WS E L7, n\n\n’
HBEEDSEIN TG
if max(self.players) <= 1:

return ' EEOBREMMNELZD EF LA,
#Z LAt

else:
for n in range(len(self.players)):
if self.players[n] =— max(self.players):
text += f’Player{n+1}’

self . punishment.append(n)
return text

AUEZ D) 2+ #IBT
def punishmented_index(self):
return self.punishment

e villager.py
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#!/usr/bin/env python
# coding: utf-8

# In[ |:
import numpy as np

# NANT7 T A

class Villager:

def __init__(self, status):

self .status = status

# 1E
def role(self):
return 'HRIEINATT’

# BN
def action(self):
return "EWDOT7 7 aviidHh ERA, \FELAVTARZHEL Y TTLRZI Y, n”

# Ay N
def target(self, n, players):

pass

#Z L OIERZ X € Player
def another_choices(self, choices, n):
if n = 1:
self.pl = choices
elif n =— 2:
self .p2 = choices
else:

self .p3 = choices

AP % R TIR T
A DFERI choices 7V AY—DFH Sk log_list
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#e MEHOESD pn ABDTLA XY —HS
def choice_rate(self, choices, log_list, ¢, pn):
if pn = 1:
#D0a 7 Player?2
logl = log_list [1]
#Dva 7 Player3
log2 = log_list [2]
#roa s
log3 = log_list [0]
elif pn = 2:
#Da 7 Playerl
logl = log_list [0]
#Dva 7 Player3
log2 = log_list [2]
#roa s
log3 = log_list [1]
else:
#Dva 7 Playerl
logl = log_list [0]
#D0a 7 Player?2
log2 = log_list [1]
#roa s
log3 = log_list [2]

if ¢ >= 2:
if pn = 1:
pl_choices = self.p2
p2_choices = self.p3
elif pn = 2:
pl_choices = self.pl
p2_choices = self.p3
else:
pl_choices = self.pl
p2_choices = self.p2
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HRIULE 2 8 ST

AR DFE
if c==1:
rate_list
0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00,
AHDHF 2
elif c==2:
if log3[0] = choices [0]:
rate_
0.00, 0.00, 0.00,
0.00, 0.00,
0.00,
else:
rate_list = [0.90, 0.00,

0

= [0.80, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,

list = [0.00, 0.00, 0.00, 0.00, 0.00,

.00, 0.00, 0.00,

0.00, 0.00,
0.00, 0.00, 0.00, 0.10]

H#EEADIES L e o 16

if logl[0] = log2[0] = log3[0] == choices [0]:

rate_list [0] = 0.30
rate_list [3] = 0.05
~1] = 0.55

rate_list [14] = 0.05

[
[
rate_list |
[
[

rate_list [1]

0.05
IS L CRAREAFED AT E

0.00, 0.00,

0.00, 0.
0.00, 0.
0.00, 0.
0.00, 0.

00,

00,

00,

00,

elif logl[0] in choices[0:2] or log2[0] in choices [0:2]:

if log3[0] = choices[0]:
[0.00] * 21

rate_list

if logl|[0]

in choices[0:2]:

rate_list[—4]

else:

rate_list [—3]

AN CHERDE U
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elif (logl[0] in pl_choices[2:6] and log2[0] in p2_choices
[2:6])
rate_list [0] = 0.00
rate_list[—1] = 0.00
if log3[0] = choices[—1]:
rate_list [0] = 0.10
rate_list [15] = 0.45
rate_list [16] = 0.45

else:
rate_list [15] = 0.50
rate_list [16] = 0.50
elif pn = 1 and (logl[0] = log2[0] = pl_choices[7]):

rate_list [0] = 0.00

rate_list[—1] = 0.00

if log3[0] = choices[—1]:
rate_list [0] = 0.10
rate_list [15] = 0.45
rate_list [16] = 0.45

else:
rate_list [15] = 0.50
rate_list [16] = 0.50

elif pn = 2 and (logl[0] = pl_choices[7] and log2[0] ==

p2_choices [9]) :

rate_list [0] = 0.00

rate_list[—1] = 0.00

if log3[0] = choices[—1]:
rate_list [0] = 0.10

rate_list [15] = 0.45
rate_list [16] = 0.45
else:
rate_list [15] = 0.50
rate_list [16] = 0.50
elif pn = 3 and (logl [0] = log2[0] = pl_choices[9]):

rate_list [0] = 0.00

rate_list[—1] = 0.00

if log3[0] = choices[—1]:
rate_list [0] = 0.10
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rate_list [15] = 0.45
rate_list [16] = 0.45
else:
rate_list [15] = 0.50
rate_list [16] = 0.50
APEIEDIE U
elif pn = 1 and (logl [0] = log2[0] = pl_choices[10]):
rate_list [0] = 0.00
rate_list[—1] = 0.00
if log3[0] = choices[—1]:
rate_list [0] = 0.10
rate_list [15] = 0.45
rate_list [16] = 0.45
else:
rate_list [15] = 0.50
rate_list [16] = 0.50
elif pn = 2 and (logl[0] = pl_choices[10] and log2[0] ==
p2_choices [11]):
rate_list [0] = 0.00
rate_list[—1] = 0.00
if log3[0] = choices[—1]:
rate_list [0] = 0.10
rate_list [15] = 0.45
rate_list [16] = 0.45

else:
rate_list [15] = 0.50
rate_list [16] = 0.50
elif pn = 3 and (logl[0] = log2[0] == pl_choices[11]):

rate_list [0] = 0.00
rate_list[—1] = 0.00
if log3[0] = choices[—1]:
rate_list [0] = 0.10
rate_list [15] = 0.45
rate_list [16] = 0.45
else:
rate_list [15] = 0.50
rate_list [16] = 0.50
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AL CEIMEOEIEZ I AR EZ > T2 HOBBPHT E UL TRHALE > T

W3
elif pn = 1 and (logl [0] = choices[2] and log2[0] =

choices [10]) :

rate_list = [0.00] = 21
rate_list[—2] = 1.00

elif (pn = 2 or pn = 3) and (logl [0]

p2_choices[11]):

=— pl_choices [2]

and log2[0] =
rate_list = [0.00] = 21

rate_list[—2] = 1.00

elif (pn = 1 or pn = 2) and (log2[0]
pl_choices[10]):

— p2_choices [2]

and logl [0] =
rate_list = [0.00] % 21

rate_list[—2] = 1.00

= p2_choices[2] and logl [0]

elif pn = 3 and (log2 (0]

pl_choices [11]):

rate_list = [0.00] = 21
= 1.00

rate_list[—2] =

ARBBIE VAT E ML Tw 2 HOedMbio v AR2
p2_choices [13] and logl [0]

elif pn = 1 and (log2[0] =

pl_choices [2]):

rate_list = [0.00] = 21
= 1.00

rate_list[—2]
elif (pn = 3 or pn = 2) and (log2[0] = p2_choices[12]

and logl[0] in pl_choices[2]):

rate_list = [0.00] = 21

rate_list[—2] = 1.00

elif (pn = 1 or pn = 2) and (logl [0]
p2_choices [2]):

=— pl_choices[13]

and log2[0] =
rate_list = [0.00] = 21

rate_list[—2] = 1.00

elif pn = 3 and (logl [0] pl_choices[12] and log2[0]

p2_choices [2]):
rate_list = [0.00] = 21

rate_list[—-2] = 1.00

AEBENEHGIE LTS FuB 7L A v—
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elif pn = 1 and (log2 (0] p2_choices [13] and logl [0]
pl_choices [7]):
rate_list = [0.00] = 21

rate_list[—2] = 1.00

elif pn = 1 and (log2[0] p2_choices[13] and logl [0]
pl_choices [9]):
rate_list = [0.00] = 21

rate_list[—2] = 1.00

elif (pn = 3 or pn = 2) and (log2[0]
in pl_choices[7]):

= p2_choices [12]

and logl [0]
rate_list = [0.00] = 21
rate_list[—2] = 1.00

elif (pn = 3 or pn =— 2) and (log2[0] = p2_choices[12]

and logl[0] in pl_choices[9]):

rate_list = [0.00] % 21

rate_list[—2] = 1.00
elif (pn = 1 or pn = 2) and (logl [0] = pl_choices[13]

and log2[0] = p2_choices [7]):

rate_list = [0.00] = 21

rate_list[—2] = 1.00

elif (pn = 1 or pn = 2) and (logl [0]
p2_choices [9]) :

— pl_choices[13]

and log2[0] =
rate_list = [0.00] = 21

rate_list[—2] = 1.00

elif pn = 3 and (logl [0] = pl_choices[12] and log2[0]

p2_choices [7]) :
rate_list = [0.00] = 21

rate_list[—2] = 1.00

elif pn = 3 and (logl [0] pl_choices[12] and log2[0]
p2_choices [9]) :
rate_list = [0.00] % 21

rate_list[—2] = 1.00
ARBBH EHRL . HORIR T LA Y —2 o T i EE
p2_choices[10] and logl [0]

elif pn = 1 and (log2[0]
pl_choices [7]):

rate_list = [0.00] =
1.00

21

rate_list [—2] =
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elif pn = 1 and (log2[0] = p2_choices[10] and logl [0] ==

pl_choices [9]):
rate_list = [0.00] = 21
rate_list[—2] = 1.00

elif (pn = 3 or pn = 2) and (log2[0]
and logl[0] in pl_choices[7]):
rate_list = [0.00] = 21
rate_list[—2] = 1.00

elif (pn = 3 or pn = 2) and (log2[0]
and logl[0] in pl_choices[9]):
rate_list = [0.00] = 21
rate_list[—2] = 1.00

elif (pn = 1 or pn = 2) and (logl [0]
and log2[0] = p2_choices[7]):
rate_list = [0.00] % 21
rate_list[—2] = 1.00

elif (pn = 1 or pn = 2) and (logl [0]
and log2[0] = p2_choices[9]):
rate_list = [0.00] = 21
rate_list[—2] = 1.00

p2_choices[11]

p2_choices[11]

pl_choices[10]

pl_choices [10]

elif pn = 3 and (logl[0] = pl_choices[11] and log2[0] =

p2_choices [7]) :
rate_list = [0.00] = 21
rate_list[—2] = 1.00
elif pn = 3 and (
p2_choices [9])
rate_list = [0.00] = 21
rate_list[—2] = 1.00
ARBA T Z ORI E WD

logl [0] = pl_choices[11] and log2[0] =

elif pn = 1 and (logl[0] = pl_choices[12] or log2[0] =
p2_choices [12]):
rate_list = [0.00] = 21
if logl[0] = pl_choices[12] and log2[0] == p2_choices
[12]:

rate_list[—3] = 0.50
rate_list[—4] = 0.50
elif logl[0] = pl_choices[12]:
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rate_list[—4] = 1.00

else:
rate_list[—3] = 1.00
elif pn = 2 and (logl [0] = pl_choices[12] or log2[0] =
p2_choices [13]):
rate_list = [0.00] =x 21
if logl[0] = pl_choices[12] and log2[0] = p2_choices

[13]:
rate_list[—3] = 0.50
rate_list[—4] = 0.50

elif logl[0] = pl_choices[12]:
rate_list[—4] = 1.00

else:
rate_list[—3] = 1.00
elif pn = 3 and (logl[0] = pl_choices[13] or log2[0] =
p2_choices [13]):
rate_list = [0.00] % 21
if logl[0] = pl_choices[13] and log2[0] = p2_choices

[13]:
rate_list[—=3] = 0.50
rate_list[—4] = 0.50

elif logl[0] = pl_choices[13]:
rate_list[—4] = 1.00

else:
rate_list[—3] = 1.00
AP DI OETD S &
elif logl[0] in pl_choices[3:10]:
rate_list = [0.00] = 21

A VIO KIR ND3 5 EE - 552
if logl[0] in choices[4:6]:
if log3[0] = choices[0]:
rate_list[—4] = 1.00
else:
rate_list [0] = 0.50
rate_list[—4] = 0.50
elif log2[0] in choices[4:6]:
if log3[0] = choices[0]:

54



rate_list[—4] = 1.00
else:
rate_list [0] = 0.50
rate_list[—=3] = 0.50
AHCRERDEHT 2 MR E B - 56

elif (pn = 3 and logl [0] = pl_choices[8]) or (pn ==
1 or pn = 2 and logl [0] = pl_choices[6]):
if log3[0] = choices[0]:

rate_list[—4] = 1.00
else:
rate_list [0] = 0.50
rate_list[—4] = 0.50
AHORIERBHT IS MR EE > 756G

elif logl[0] = pl_choices[6] or logl[0] = pl_choices
[8]:
if log3[0] = choices [0]:

rate_list[—3] = 1.00
else:
rate_list [0] = 0.50
rate_list[—=3] = 0.50
else:
if log3[0] = choices[0]:
rate_list[—1] = 1.00
else:
rate_list [0] = 0.50
rate_list[—1] = 0.50
A3 G DB
elif log2[0] in p2_choices[3:10]:
rate_list = [0.00] % 21
AT ORIDMBOKUA AP B EE 57552
if logl[0] in choices[4:6]:
if log3[0] = choices [0]:
rate_list[—4] = 1.00
else:
rate_list [0] = 0.50
rate_list[—4] = 0.50
elif log2[0] in choices[4:6]:
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if log3[0] = choices[0]:
rate_list[—4] = 1.00
else:
rate_list [0] = 0.50
rate_list[—3] = 0.50
AHCRERDB AT 2 MR EE > 156

elif ((pn = 3 or pn = 2) and log2[0] = p2_choices
[8]) or (pn = 1 and log2[0] == p2_choices [6]):
if log3[0] = choices [0]:

rate_list[—3] = 1.00
else:
rate_list [0] = 0.50
rate_list[—=3] = 0.50
AHCRERDE T U MR E S > 56
elif logl[0] = pl_choices[6] or logl [0] = pl_choices
[8]:
if log3[0] = choices[0]:
rate_list[—4] = 1.00
else:
rate_list [0] = 0.50
rate_list[—4] = 0.50
else:
if log3[0] = choices[0]:
rate_list[—1] = 1.00
else:
rate_list [0] = 0.50
rate_list[—1] = 0.50
AR T DB & ZHa L 72356

elif pn = 1 and (logl[0] = pl_choices[10] or log2[0] ==
p2_choices [10]) :
rate_list = [0.00] % 21
if logl[0] = pl_choices|[10]:

rate_list[—6] = 1.00
else:
rate_list[—5] = 1.00
elif pn = 2 and logl [0] = pl_choices[10]:
rate_list = [0.00] = 21
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rate_list[—6] = 1.00

elif pn = 2 and log2[0] = p2_choices[11]:
rate_list = [0.00] = 21
rate_list[—=5] = 1.00
elif pn = 3 and (logl[0] = pl_choices[11] or log2[0] =
p2_choices[11]):
rate_list = [0.00] = 21
if logl[0] = pl_choices[11]:

rate_list[—6] = 1.00
else:
rate_list[—5] = 1.00
ANHDHE 3
else:
ABERITNAEFT L T vgs
if not (choices[0] in log3[0:2]):
rate_list = [1.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00]
else:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
A ELHS LT L A Y= E

if choices[—1] = logl[0] and choices[—1] = logl [1]:
rate_list = [0.00] = 21
rate_list[—4] = 1.00
if ((pn = 3 or np = 2) and log2[0] = p2_choices[7])
or (pn = 1 and log2[0] = p2_choices[9]):

rate_list[—4] = 0.00
rate_list[—3] = 1.00

elif choices[—1] = log2[0] and choices|[—1] = log2[1]:
rate_list = [0.00] = 21
rate_list[—3] = 1.00
if (pn = 3 and logl [0] = pl_choices[7]) or (pn =1
or pn = 2 and logl [0] = pl_choices[9]):

o7



rate_list[—3] = 0.00
rate_list[—4] = 1.00
AFRMFICT 5 EFoTwiGd
elif log3[1] = choices[—2]:
rate_list = [0.00] = 21
rate_list[—2] = 1.00
ARRDH L 75 RIS T E 5t
elif (pn = 3 and (logl[0] = pl_choices[12] and log2[1]
in p2_choices[2:10])) or)\

((pn = 3 or pn = 2) and (log2[0] == p2_choices[12] and
logl1[1] in pl_choices[2:10])) or)\
((pn =1 or pn = 2) and (logl[0] == pl_choices[13] and
log2[1] in p2_choices[2:10])) or)\
(pn = 1 and (log2[0] == p2_choices[13] and logl[1l] in
pl_choices [2:10])):
if log2[1] = choices[2] or log2[1] = p2_choices[7]
or log2[1] = p2_choices[9]:
rate_list = [0.00] =* 21
rate_list[—2] = 1.00
elif logl[1l] = choices[2] or logl[1] = pl_choices|[7]
or logl[1l] = pl_choices[9]:
rate_list = [0.00] = 21
rate_list[—2] = 1.00
else:
rate_list = [0.00] =* 21

rate_list[—3] = 0.50
rate_list[—4] = 0.50

A ORI G
elif logl[1] in pl_choices[2:10] or log2[1l] in pl_choices
[2:10]:

HMINEB o TG E
if not (choices[0] in log3[0:2]):
rate_list [0] = 0.00
rate_list[—1] = 1.00
AHOFERDBA S NRE S - 186
if (pn = 3 and logl[1] = pl_choices[8]) or (pn
=— 1 or pn = 2 and logl[1] = pl_choices[6]):
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rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif ((pn = 3 or pn = 2) and log2[1l] =
p2_choices [8]) or (pn = 1 and log2[l] =
p2_choices [6]) :
rate_list[—1] = 0.00
rate_list[—=3] = 1.00
A CRIPMBDO KU AD 2 EF o 762
elif logl[1] in choices[4:6]:
rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif log2[1] in choices[4:6]:
rate_list[—1] = 0.00
rate_list[—=3] = 1.00
#E VRIS T 256
elif logl[1] in pl_choices[2:10] and log2[1] in
p2_choices [2:10]:

rate_list[—1] = 0.00
rate_list[—-3] = 0.25
rate_list[—4] = 0.25
rate_list[—5] = 0.25
rate_list[—6] = 0.25

elif logl[0] in pl_choices[2:10] and log2[1] in
p2_choices [2:10]:
if logl[0] in choices [4:6]:
rate_list[—5] = 1.00
rate_list[—1] = 0.00
elif (pn = 3 and logl[1] = pl_choices[8]) or
(pn = 1 or pn = 2 and logl [1] =
pl_choices [6]) :
rate_list[—5] = 1.00
rate_list[—1] = 0.00
else:
rate_list [—3] 1.00
rate_list[—1] = 0.00
elif log2[0] in p2_choices[2:10] and log2[1] in
p2_choices [2:10]:
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if log2[0] in choices[4:5]:
rate_list[—6] = 1.00
rate_list[—1] = 0.00
elif ((pn = 3 or pn = 2) and log2[l] =

p2_choices [8]) or (pn = 1 and log2[l] =
p2_choices [6]) :

rate_list[—6] = 1.00

rate_list[—1] = 0.00

else:
rate_list[—4] = 1.00
rate_list[—1] = 0.00
else:
if logl[1l] in pl_choices[2:10]:
rate_list [—1] 0.80
rate_list[—6] = 0.20

else:
rate_list[—1] = 0.80
rate_list[—5] = 0.20
AN E B o Thd o585
else:
rate_list [0] = 0.70
rate_list[—1] = 0.30
AHOIERVPHTE NRE S o 256

if (pn = 3 and logl[1] = pl_choices[8]) or (pn
=— 1 or pn = 2 and logl[1] = pl_choices[6]):
rate_list [0] = 0.50
rate_list[—1] = 0.00
rate_list[—4] = 0.50

elif ((pn = 3 or pn = 2) and log2[1l] =
p2_choices [8]) or (pn = 1 and log2[1] =
p2_choices [6]) :
rate_list [0] = 0.50
rate_list[—1] = 0.00
rate_list[—=3] = 0.50

A ORIDPMBOBUTR AD B EF o 7 E 2

elif logl[1l] in choices[4:6]:
rate_list[—1] = 0.00
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rate_list [0] = 0.50
rate_list[—4] = 0.50
elif log2[1] in choices[4:6]:
rate_list[—1] = 0.00
rate_list [0] = 0.50
rate_list[—3] = 0.50

A5 WA > T 254

elif logl[1] in pl_choices[2:10] and log2[1] in
p2_choices [2:10]:
rate_list[—1] = 0.00
rate_list [0] = 0.60

[

[
rate_list[—3] = 0.10
rate_list[—4] = 0.10
rate_list[—=5] = 0.10
rate_list[—6] = 0.10

elif logl[0] in pl_choices[2:10] and log2[1] in
p2_choices [2:10]:
if logl[1] in choices [4:6]:
rate_list [0] = 0.50
rate_list [—=5] = 0.50
rate_list[—1] = 0.00
elif (pn = 3 and logl[1] = pl_choices[8]) or
(pn = 1 or pn = 2 and logl [1] =
pl_choices [6]) :
rate_list [0] = 0.50
rate_list[—5] = 0.50
rate_list[—1] = 0.00
else:
rate_list [0] = 0.50
rate_list[—3] = 0.50
rate_list[—1] = 0.00
elif log2[0] in p2_choices[2:10] and logl[1] in
pl_choices[2:10]:
if log2[0] in choices [4:6]:
rate_list [0] = 0.50
rate_list[—6] = 0.50
rate_list[—1] = 0.00
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elif ((pn = 3 or pn = 2) and log2[l] =
p2_choices [8]) or (pn = 1 and log2[1] =
p2_choices [6]) :
rate_list [0] = 0.50
rate_list[—6] = 0.50
rate_list[—1] = 0.00
else:
rate_list [0] = 0.50
rate_list [—4] = 0.50
rate_list[—1] = 0.00
else:
if logl[1l] in pl_choices[2:10]:
rate_list [0] = 0.70
rate_list[—1] = 0.10
rate_list[—6] = 0.20
else:
rate_list [0] = 0.70
rate_list[—1] = 0.10
rate_list [—5] = 0.20
AL NIRDBH Y 756
elif logl[1l] in choices[0:2] or log2[1l] in choices[0:2]:
if choices[0] in log3[0:1]:
rate_list = [0.00] = 21
if logl[1l] in choices[0:2]:
rate_list[—4] = 1.00
else:
rate_list[—=3] = 1.00
AETDIA T DB & S L 7

elif pn = 1 and (logl[l] == pl_choices[10] or log2[l] ==
p2_choices [10]):
rate_list = [0.00] % 21
if logl[1] = pl_choices|[10]:

rate_list[—6] = 1.00
else:
rate_list[—5] = 1.00
elif pn = 2 and logl [1] = pl_choices[10]:
rate_list = [0.00] = 21
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rate_list[—6] = 1.00
elif pn = 2 and log2[1] =
rate_list = [0.00] = 21
rate_list[—=5] = 1.00
elif pn = 3 and (logl[1l] =
p2_choices[11]):
rate_list = [0.00] = 21

if logl[l] = pl_choices[11]:

rate_list[—6] = 1.00
else:

rate_list[—5] = 1.00

#EHE L CRIESEWETIE & oz E B oG
elif logl[0] in pl_choices[2:10] and log2[1]

[12:14]:

if not (choices[0] in log3[0:2]):

rate_list [0] = 0.50

rate_list[—3] = 0.50

rate_list[—1] = 0.00
else:

rate_list [0] = 0.00

rate_list[—3] = 1.00

rate_list[—1] = 0.00

elif log2[0] in p2_choices[2:10] and logl [1]

[12:14]:

if not (choices[0] in log3[0:2]):

rate_list [0] = 0.50

rate_list[—4] = 0.50

rate_list[—1] = 0.00
else:

rate_list [0] = 0.00

rate_list[—4] = 1.00

rate_list[—1] = 0.00

return np.random.choice (choices, p=rate_list)

AL B e B

def doubt(self, pn, choices, log_list):

logl = list ()
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pl_choices[11] or log2[l] =

in p2_choices

in pl_choices



log2 = list ()
log3 = list ()

#Du 7 Playerl
logl = log_list [0]
#Du 7 Player?2
log2 = log_list [1]
#Du 7 Player3
log3 = log_list [2]

AN 2 1) St

if logl[1] = log2[1l] = log3[1l] = choices[—2]:
return 0

if len(logl) = 3:
if logl[2] == log2[2] == log3[2] = choices[—2]:

return 0
#7 VA X — DG
if pn = 1:
#Eb L &
p2_level =0
p3_level = 0

AR, MAEHETES T LA P —3EL v
for n in range(3):
if log2[n] in self.p2[0:2]:
p2_level += 100
if log3[n] in self.p3[0:2]:
p3_level 4= 100
ARCEERDBEBL LW LAY — LW
for n in range(3):
AECRERICN AV S Bz MRELE>TWS
if log2[n] in self.p2[4:7]:
p2_level += 100
if log3[n] in self.p3[4:7]:
p3_level 4= 100
AR ED L »

for n in range(3):
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HMBD T LAY —2NALES>TVSE, BOZRNAMSEE>TV 2

if log2[n] in self.p2[11:13]:
p2_level += 200
if log3[n] in self.p3[11:13]:
p3_level 4= 200
AELHRS Lo FELY

if log2[0] = log2[1] = log2[2] =
p2_level += 50
if log3[0] = log3[1] = log3[2] =

p3_level += 50
AT ORl7E LR LI L »
for n in range(2):
if log2[n] = self.p2[2:10] and
[2:10]:
p3_-level 4= 30
if log3[n] = self.p3[2:10] and
[2:10]:
p2_level 4= 30
if log2[0] = log3[2]:
p3-level += 30
if log3[0] = log2([2]:
p2_level += 30
A LRI ERD LW
for n in range(3):
if log2[n] = choices [0]:
p2_level += 10
if log3[n] = choices [0]:
p3_level += 10
AEHHI E MR L TRHAEE o Tw i
if log2[0] = self.p2[10]:
p2_level —= 50
if log3[0] = self.p3[10]:
p3_level —= 50

choices[—1]:

choices[—1]:

log3 [n+1] =

log2 [n+1] =

AEORIDMbD 7L A v —% NR EF > TG adlst

if log2[0] = self.p2[8] or log3[0]

self.p3

self .p2

self .p3[8]:

if log2[0] = self.p2[8] and log3 [0] = self.p3[8]:

return np.random. choice ([2,3])
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elif log2[0] self.

return np.random.

elif log3[0] = self.

return np.random.
AR RE

if p2_level = p3_level:

p2[8]:
choice ([2,3], p=[0.70, 0.30])
p3[8]:
choice ([2,3], p=[0.30, 0.70])

return np.random. choice ([2,3])

elif p2_level > p3_level:
return 2
else:
return 3
ATV A X —DYH2
2:

elif pn

H#Eb L
pl-level

p3_.level

AN, RAEAFEDL 7L A Y —3EL W

for n in range(3):
if logl[n] in self.pl
pl_level += 100
if log3[n]
p3_level += 100

in self.p3

[0:2]:

[0:2]:

AHOFERBIBL L7 LA Y= EL W

for n in range(3):

AHOFERISN A WE, B2 ANREEE>TW 3

if logl[n] in self.pl
pl_level += 100
if log3[n]
p3_level += 100
AEBBEDL L O L W

in self.p3

for n in range(3):

[4:7]:

[4:7] or log3[n] in self.p3[8]:

HMBD T LAY —2NALE>T0SE, BOZNAMSHESE> T2

if logl[n] in self.pl
pl_level += 200

if log3[n]
p3_level += 200
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AELHS LR FELY

if logl[0] = logl[1l] = logl[2] = choices[—1]:
pl_level += 50
if log3[0] = log3[1] = log3[2] = choices[—1]:

p3_level += 50
AR, LRHLIEEL Y

for n in range(2):

if logl[n] = self.pl[2:10] and log3[n+1] == self.p3
[2:10]:
p3_level += 20
if log3[n] = self.p3[2:10] and logl [n+1] = self.pl
[2:10]:
pl_level 4= 20
if logl[0] = log3[2]:
p3-level += 20
if log3[0] = logl[2]:

pl_level += 20
HAEZ LRI ERED LW
for n in range(3):
if logl[n] = choices [0]:
pl_level += 10
if log3[n] = choices[0]:
p3_level 4= 10
AEBHT E ML TRHAEE > T

if logl[0] = self.pl[10]:
pl_level —= 50
if log3[0] = self.p3[11]:

p3_level —= 50
AEORIDMbD 7L A v —% NR EF > TG atist
if logl[0] == self.pl[8] or log3[0] = self.p3[6]:
if logl[0] = self.pl[8] and log3[0] = self.p3[8]:
return np.random. choice ([1,3])
elif logl[0] = self.pl[8]:
return np.random.choice ([1,3], p=[0.70, 0.30])
elif log3[0] = self.p3[6]:
return np.random. choice ([1,3], p=[0.30, 0.70])
A% e
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if pl_level = p3_level:
return np.random.choice ([1,3])
elif pl_level > p3_level:
return 1
else:
return 3
ATV ALY —DEAES
else:
#Eb L I
pl_level =0
p2_level = 0

AR, MAEHAETED T LA P —3EL W
for n in range(3):
if logl[n] in self.pl[0:2]:
pl_level 4= 100
if log2[n] in self.p2[0:2]:
p2_level 4= 100
AHOFRERZBL L7 LA Y=L W
for n in range(3):
AHOFERIIN A WS A2 NRE > TV 3
if logl[n] in self.pl[4:6] or logl[n] in self.pl[8]:
pl_level 4= 100
if log2[n] in self.p2[4:6] or log2[n] in self.p2[8]:
p2_level 4= 100
AEBEDBEP L wDIREL W
for n in range(3):

HBD T LAY —2NALE>T0S, BOZNAMSLES> T2

if logl[n] = self.pl[10] or logl[n] = self.pl[13]:
pl_level 4= 200
if log2[n] = self.p2[10] or log2[n] = self.p2[13]:

p2_level 4= 200
AELHSLR0oIEFELV

if logl[0] = logl[1] = logl[2] = choices[—1]:
pl_level += 50
if log2[0] = log2[1l] == log2[2] == choices[—1]:

p2_level 4= 50
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AR, ERELIEELY

for n in range(2):

if logl[n] = self.pl[2:10] and log2[n+1] = self.p2
[2:10]:
p2_level += 20
if log2[n] = self.p2[2:10] and logl [n+1] = self.pl
[2:10]:
pl_level += 20
if logl[0] = log2([2]:
p2_level += 20
if log2[0] = logl[2]:
pl_level += 20
S LRVIEERD LW
for n in range(3):
if logl[n] = choices [0]:
pl_level 4= 10
if log2[n] = choices[0]:
p2_level 4= 10
ARHBHT E ML TRAE T > T
if logl[0] = self.pl[11]:
pl_level —= 50
if log2[0] = self.p2[11]:
p2_level —= 50
A VHIDMhD 7L A4 ¥ —% AR EF > T Gadst
if logl[0] = self.pl[6] or log2[0] = self.p2[6]:
if logl[0] = self.pl[6] and log2[0] = self.p2[6]:
return np.random. choice ([1,2])
elif logl[0] = self.pl[6]:
return np.random. choice ([1,2], p=[0.70, 0.30])
elif log2[0] = self.p2[6]:
return np.random. choice ([1,2], p=[0.30, 0.70])

R P
if pl_level

= p2_level:

return np.random. choice ([1,2])
elif pl_level > p2_level:

return 1

else:
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return 2

e wolf.py

#!/usr/bin/env python
# coding: utf—8

#Inf |:

import numpy as np

# NRICBET227 7R
class Wolf:

# AVALITIH
def __init__(self, status):

self .status = status

# 1
def role(self):
return *HAFNRTY, \MEZHEZELHTRMZKCTZS v, n\ARPA DL
HZ Nz UEBF¢d, nl”

# BN
def action(self, players, count):
is_wolf = False

for n in range(len(players)—2):

if n = count—1:
continue
if players[n].status = *AJR:
player = n+1
is_wolf = True
break

if is_wolf:
return f{’fifi]iZPlayer{player<Tv}’
else:

return HEIZVWEFATLE,

ANEDPE DA e
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##
#
#
#

#

def target(self, n, players):
ANRDE D A 720
self . wolf_team = 0
for m in range(len(players)—2):
if m = n-1:
continue
if players|[m].status = *AJR:
A7V A X —ndMhfE+1
self . wolf_team = m+1
break

#T L DERE%Z A€ Player
def another_choices(self, choices, n):
if n = 1:
self.pl = choices
elif n = 2:
self.p2 = choices
else:

self.p3 = choices

EHIET L R #
def choice_rate(self, choices, log_list, c, pn)
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00,

0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 1.00]

0.00,

0.00,

return np.random. choice (choices, p=rate_list)

AEPRL 2 R TIRT
AT DERIE choices {7V AY—DFHSiHiklog_list
#c MBEHOHK S pn BTO TV A Y —FS
def choice_rate(self, choices, log_list, ¢, pn):
if pn = 1:
#0017 Player?2
logl = log_list [1]
#Du 7 Player3
log2 = log_list [2]
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0.00,

0.00,

0.00,



#Hroay

log3 = log_list [0]
elif pn = 2:

#0017 Playerl

logl = log_list [0]

#Du 7 Player3

log2 = log_list [2]

#Aroay

log3 = log_list [1]
else:

#0017 Playerl

logl = log_list [0]

#0017 Player?

log2 = log_list [1]

#H oy

log3 = log_list [2]

#ET VA Y — T L DI
if ¢ >= 2:
if pn = 1:
pl_choices = self.p2
p2_choices = self.p3
elif pn = 2:
pl_choices = self.pl
p2_choices = self.p3
else:
pl_choices = self.pl
p2_choices = self.p2

ARP % 7 SR
AR DFE
if ¢ = 1:
if self.wolf_team = 0:
AEPUL %8 SR
rate_list = [0.48, 0.00, 0.02, 0.06, 0.03, 0.00, 0.00,
0.02, 0.00, 0.02,
0.00, 0.00, 0.06, 0.06, 0.00, 0.00, 0.00,
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0.00, 0.00, 0.00, 0.25]
rate_list = [1.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00]
else:
rate_list = [0.23, 0.05, 0.07, 0.07, 0.07, 0.07, 0.07,
0.07, 0.07, 0.07,
0.04, 0.04, 0.04, 0.04, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00]
AAHDHF 2
elif ¢ = 2:
AP 7 E
if self.wolf_team != 0:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
#HE LT oo kG
if log3[0] = choices[—1]:
rate_list = [0.10, 0.01, 0.04, 0.04, 0.04, 0.04,
0.04, 0.04, 0.04, 0.04,
0.03, 0.03, 0.03, 0.03, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.45]
ARSI TGS
else:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
#EE LTkl Ge
if log3[0] = choices[—1]:
rate_list = [0.62, 0.01, 0.00, 0.03, 0.03, 0.00,
0.00, 0.00, 0.00, 0.00,
0.02, 0.02, 0.02, 0.02, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.23]
H#RE L TnkigGs
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HMINEZo TGS
elif log3[0] = choices [0]:
ATAD L CIRNR EAT D A T8
if logl[0] in choices[0:1] or log2[0] in choices
[0:2]:
rate_list = [0.00] = 21
if logl[0] in choices [0:2]:
rate_list[—4] = 1.00
else:
rate_list[—3] = 1.00
AREDE O E KL TWE HuR T LA v —

elif pn = 1 and (log2[0] = p2_choices[13] and
logl [0] = pl_choices[9]):
rate_list = [0.00] = 21

rate_list[—2] = 1.00
elif (pn = 3 or pn = 2) and (log2[0] =
p2_choices [12] and logl[0] in pl_choices[7]):
rate_list = [0.00] = 21
rate_list[—2] = 1.00
elif (pn = 1 or pn = 2) and (logl[0] =
pl_choices[13] and log2[0] == p2_choices[9]):
rate_list = [0.00] = 21
rate_list[—-2] = 1.00
elif pn = 3 and (logl [0] = pl_choices[12] and
log2 [0] = p2_choices [7]):
rate_list = [0.00] = 21
rate_list[—=2] = 1.00
AAED DS W ET DS
elif logl[0] in pl_choices[2:10]:
AT ORIDMBOKUN ADN G B EF o 7562
if logl[0] in pl_choices[4:6]:
rate_list = [0.00] = 21
rate_list[—4] = 1.00
AHOFERPIADE NREE -GS
elif (pn = 3 and logl [0] = pl_choices[8]) or
(pn = 1 or pn = 2 and logl [0] ==
pl_choices [6]) :
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rate_list = [0.00] % 21
rate_list[—4] = 1.00
AHORERB AT MR EE 2 7256

elif logl[0] = pl_choices[6] or logl[0] =
pl_choices [8]:
rate_list = [0.00] % 21
rate_list[—3] = 1.00
A VETDE &

elif log2[0] in p2_choices[2:10]:
AT ORI OBUIR NI\ 5 & F o 72862
if logl[0] in pl_choices[4:6]:
rate_list = [0.00] = 21
rate_list[—4] = 1.00
AHCIERDBE T MR EE > 56
elif ((pn = 3 or pn = 2) and log2[0] =
p2_choices [8]) or (pn = 1 and log2[0] =
p2_choices [6]) :
rate_list = [0.00] = 21
rate_list[—3] = 1.00
AHCRERDBE TN MR EE - 156
elif logl[0] = pl_choices[6] or logl[0] =
pl_choices [8]:
rate_list = [0.00] = 21
rate_list [0] = 0.50
rate_list[—4] = 0.50
else:
rate_list = [0.00] = 21
rate_list [0] = 0.50
rate_list[—1] = 0.50
AHVHTE BTV BE
elif log3[0] in choices[2:10]:
if logl[0] in pl_choices[2:10]:
rate_list = [0.00] = 21
rate_list[—4] = 1.00
elif log2[0] in p2_choices[2:10]:
rate_list = [0.00] = 21
rate_list[—=3] = 1.00

(0]



AREEE B o TGS
elif log3[0] in choices[10:14]:
if logl[0] in pl_choices[10:14]:
rate_list = [0.00] = 21
rate_list[—4] = 1.00
elif log2[0] in p2_choices[10:14]:
rate_list = [0.00] = 21
rate_list[—3] = 1.00
ARHDHS 3
else:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
AN EFT L T TN AR NRDAERD 7856
if logl[1] in choices[0:2] or log2[1] in choices [0:2]:
if choices[0] in log3[0:1]:
rate_list = [0.00] =* 21
if logl[1] in choices [0:1]:
rate_list[—4] = 1.00
else:
rate_list[—3] = 1.00
#ETHFRE VD - Iyt
elif log3[0] != choices[—1] or log3[1l] != choices|[—1]:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
else:
rate_list = [0.38, 0.01, 0.03, 0.03, 0.03, 0.03, 0.03,
0.03, 0.03, 0.03,
0.03, 0.03, 0.03, 0.03, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.25]

return np.random.choice (choices, p=rate_list)

MR RD B
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def doubt(self, pn, choices, log_list):

logl = list ()
log2 = list ()
log3 = list ()
if pn = 1:

#Du 7" Player?
log2 = log_list [1]
#0017 Player3
log3 = log_list [2]

elif pn = 2:

else

#Duv 7 Playerl
logl = log_list [0]
#DW1 7 Player3
log3 = log_list [2]
#Du 7 Playerl
logl = log_list [0]
#Duv 7" Player?
log2 = log_list [1]

AATW 7L A Y —1

if p

n— 1:

if self.wolf_team =— O0:

if self.p2[12] in log2 or self.p2[13] in log2:

return 2

elif self.p3[12] in log3 or self.p3[13] in log3:

return 3

if self.p2[6] in log2 or self.p3[6] in log3:

if self.p2[6] in log2 and self.p3[6] in log3:

return np.random. choice ([2,3])

elif self.p2[6]
return 2
elif self.p3[6]

return 3

elif choices[4] in log2 or choices [4]

7

in log2:

in log3:

in log3:



if choices[4] in log2 and choices[4] in log3:
return np.random. choice ([2,3])
elif choices[4] in log2:
return 3
elif choices[4] in log3:
return 2
elif choices[3] in log2 or choices[3] in log3:
if choices[3] in log2 and choices[3] in log3:
return np.random. choice ([2,3])
elif choices[3] in log2:
return 2
elif choices[3] in log3:
return 3
else:
return np.random. choice ([2,3])
elif self.wolf_team =— 2:
if log3[0] in self.p3[6:15] or log3[1] in self.p3
[6:15] or log3[2] in self.p3[6:15]:
return np.random. choice ([2,3], p=[0.20, 0.80])
else:
return 3
elif self.wolf_team = 3:
if log2[0] in self.p2[6:15] or log2[1] in self.p2
[6:15] or log2[2] in self.p2[6:15]:
return np.random. choice ([2,3], p=[0.80, 0.20])
else:
return 2
AT A X —2
elif pn = 2:
if self.wolf_team = O0:
if self.pl[12] in logl or self.pl[13] in logl:
return 1
elif self.p3[12] in log3 or self.p3[13] in log3:

return 3

if self.pl[6] in logl or self.p3[6] in log3:
if self.pl[6] in logl and self.p3[6] in log3:
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return np.random. choice ([1,3])
elif self.pl[6] in logl:
return 1
elif self.p3[6] in log3:
return 3
elif choices[4] in logl or choices[4] in log3:
if choices[4] in logl and choices[4] in log3:
return np.random. choice ([1,3])
elif choices[4] in logl:
return 3
elif choices[4] in log3:
return 1
elif choices[3] in logl or choices[3] in log3:
if choices[3] in logl and choices[3] in log3:
return np.random. choice ([1,3])
elif choices[3] in logl:
return 1
elif choices[3] in log3:
return 3
else:
return np.random. choice ([1,3])
elif self.wolf_team = 1:
if log3[0] in self.p3[6:15] or log3[1] in self.p3
[6:15] or log3[2] in self.p3[6:15]:
return np.random. choice ([1,3], p=[0.10, 0.90])
else:
return 3
elif self.wolf_team = 3:
if logl[0] in self.pl[6:15] or logl[l] in self.pl
[6:15] or logl[2] in self.pl[6:15]:
return np.random. choice ([1,3], p=[0.90, 0.10])

else:
return 1
HATW T LA XY —3
else:
if self.wolf_team = 0:

if self.pl[12] in logl or self.pl[13] in logl:
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return 1
elif self.p2[12] in log3 or self.p2[13] in log3:

return 2

if self.pl[6] in logl or self.p2[6] in log2:
if self.pl[6] in logl and self.p2[6] in log2:
return np.random. choice ([1,2])
elif self.pl[6] in logl:
return 1
elif self.p2[6] in log2:
return 2
elif choices[4] in logl or choices[4] in log2:
if choices[4] in logl and choices[4] in log2:
return np.random. choice ([1,2])
elif choices[4] in logl:
return 2
elif choices[4] in log2:
return 1
elif choices[3] in logl or choices[3] in log2:
if choices[3] in logl and choices[3] in log2:
return np.random. choice ([1,2])
elif choices[3] in logl:
return 1
elif choices[3] in log2:
return 2
else:
return np.random. choice ([1,2])
elif self.wolf_team = 2:
if logl[0] in self.pl[6:15] or logl[l] in self.pl
[6:15] or logl[2] in self.pl[6:15]:
return np.random. choice ([1,2], p=[0.90, 0.10])
else:
return 1
else:
if log2[0] in self.p2[6:15] or log2[1l] in self.p2
[6:15] or log2[2] in self.p2[6:15]:
return np.random. choice ([1,2], p=[0.10, 0.90])
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else:

return 2

e fortun_teller.py

#!/usr/bin/env python
# coding: utf-8

# In[ ]:
import numpy as np

# HWEY 7 A

class FortuneTeller:

# AVALIIS
def __init__(self, status):

self.status = status

self.target_status = list ()

# 1l
def role(self):
return 'H I HOEITT, \ftDO LA Y —DORBEERT L LB TEET,
n\ B EHERT 2 7L A v —2EATLZE W, n”

#ET]
def action(self, target, players):
for n in range(len(players)—2):
if target = f{’Player{n+1} :
if players[n].status = AR’
return f’{targetid}{players[n].statusTL7%, }’
else:
return f’'{targetiZ AfMITL7, }’
return f EIFINTORVEEKIZ \n{players|[—1].status &
Hplayers[—2].statusTY, }’

AEVORNRDORY v FF A b
def target_text(self, people, count):

81



target_lists = list ()
for n in range(people):
if n+1 = count:
continue
target_lists.append(f’Player{n+1}")
target_lists.append ( EBIEN TV ARVLETR )

return target_lists

AV 12— DNEA TR &R
def target(self, n, players):

AR TUA Y =13, MOBGESHERT "86%290%
if n = 1:
self.target_index = np.random.choice ([0,1,2,3], p=[0.00,
0.05, 0.05, 0.90])
elif n = 2:
self.target_index = np.random.choice ([0,1,2,3], p=[0.05,
0.00, 0.05, 0.90])
else:
self.target_index = np.random.choice ([0,1,2,3], p=[0.05,
0.05, 0.00, 0.90])

HDK 7z ) 2

if self.target_index = 3:
self.target_status.append(players[—1].status)
self.target_status.append(players[—2].status)

M 7L A Y — DB

else:
self.target_status.append(players|[self.target_index].

status)

#Z L DEN 2 X € Player

def another_choices(self, choices, n):

if n = 1:

self .pl = choices
elif n — 2:

self .p2 = choices

else:
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self.p3 = choices

A s X 2500
def case(self):
#1,&0)7[&% 50%:/39—3/24

if len(self.target_status) = 2:
if self.target_status[0] = AR
" and self.target_status[1] = A :
return 1

elif "AJR’> in self.target_status and '

in self.target_status:

return 2

elif "AJR’ in self.target_status and 'HFA
" in self.target_status:

return 3

elif &% in self.target_status and 'HA

9

in self.target_status:

return 4
else:
if self.target_index = 0:
if self.target_status[0] = A’
return 5
else:
return 6
if self.target_index 1:
if self.target_status[0] = A’
return 7
else:
return 8
if self.target_index = 2:
if self.target_status[0] = A’
return 9
else:

return 10

AR 2 R TR
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AT DR choices {7V A Y —DFSitdklog_list
#c fIEIHDH S pn BODO T LA Y —F5
def choice_rate(self, choices, log_list, ¢, pn):
if pn = 1:
#Duv 7 Player?
logl = log-list [1]
#0017 Player3
log2 log_list [2]
#H5rnn 7
log3 = log_list [0]

elif pn = 2:
#Duv 7 Playerl
logl = log_list [0]
#DW1 7 Player3
log2 log_list [2]
#yony
log3 log_list [1]

else:
#Du 7 Playerl
logl = log_list [0]
#Duv 7" Player?
log2 = log-list [1]
#H5rna s
log3 log_list [2]

HET VA X — T & DFERL
if ¢ >= 2:
if pn = 1:
pl_choices = self.p2
p2_choices = self.p3
elif pn = 2:
pl_choices = self.pl
p2_choices = self.p3
else:
pl_choices = self.pl
p2_choices = self.p2
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AR & 3 SR
DI S
if ¢ = 1:
A OTERIC X > THERZ A Z 5
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.10]
MDD oy — 24

if len(self.target_status) = 2:
S MRS &
if self.case() = 1:

rate_list [2] = 1.00
rate_list[—1] = 0.00
HAINRBEB DS &
elif self.case() = 2:
rate_list [3] = 1.00
rate_list[—1] = 0.00
H#INRN AN DS &
elif self.case() = 3:
rate_list [4] = 0.90
HAPEBR A DS
elif self.case() = 4:
rate_list[—1] = 0.90
rate_list [1] = 0.10
HMbD TV A X —% o kG
else:
#8733 PLayerl
if pn = 1:
A MNR Player?2
if self.case() = T7:
rate_list [6] = 1.00
rate_list[—1] = 0.00
AN Player?2
elif self.case() = 8:
rate_list [7] = 0.90
AN Player3
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elif self.case() = 9:

rate_list [8] = 1.00
rate_list[—1] = 0.00

A#BNE Players

elif self.case() = 10:
rate_list [9] = 0.90

AR Player2s
else:

#DNIB Playerl

if self.case() = 5:
rate_list [6] = 1.00
rate_list[—1] = 0.00

AN Playert

elif self.case() = 6:

rate_list [T] = 0.90

rate_list[—1] = 1.00

AOWNR Player2s

elif self.case() = 7 or self.case() = 9:
rate_list [8] = 1.00
rate_list[—1] = 0.00

A BANE Player2s

else:
rate_list [9] = 0.90

AHDFEF 2
elif ¢ = 2:

rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
S L b ol Gh
if log3[0] = choices[—1]:
Aotz oty — 2y
if len(self.target_status) = 2:
ANRBEB D&
if self.case() = 2:
rate_list [3] = 1.00
rate_list[—1] = 0.00
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ANERNANDE &

elif self.case() = 3:
rate_list [4] = 1.00
rate_list[—1] = 0.00

AEERNADE &
elif self.case() = 4:
if not(log3[0] = choices[1]):
rate_list [7] = 0.20
rate_list [9] = 0.20
rate_list [13] = 0.20
rate_list [14] = 0.20
rate_list [15] = 0.20
rate_list[—1] = 0.00
D 7L A X —% o GE
else:
#A5 W PLayerl
if pn = 1:
#DINE Player2
if self.case() = 8:
rate_list [7] = 1.00
rate_list[—1] = 0.00
AN Player3
elif self.case() = 10:
rate_list [9] = 1.00
rate_list[—1] = 0.00
#A 330 Player23
else:
#DINE Playerl
if self.case() = 6:

rate_list [7] = 1.00
rate_list[—1] = 0.00
AN Player23
else:
rate_list [9] = 1.00
rate_list[—1] = 0.00
A CRERDI NIRRT > 756 2

elif self.case() = 1:
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~1] = 0.00
rate_list[—2] = 1.00
AR, BRI A £ 5 L T 7y

ATV A —DANE -7 1

rate_list|

elif self.case() = 6:
if pn = 2:
ATVAX =D THAKL -2 13
if logl[0] = pl_choices[11]:

rate_list[—1] = 0.00
rate_list[—2] = 1.00

#TVA X =L TNAL 5731

elif log2[0] = p2_choices[10]:
rate_list[—1] = 0.00
rate_list[—2] = 1.00

elif pn = 3:

#IVA T =DM THAE 57212

if logl[0] = pl_choices[10]:
rate_list[—1] = 0.00
rate_list[—2] = 1.00

ATV A X =DM TR ATE -7 21

elif log2[0] = p2_choices[10]:
rate_list[—1] = 0.00
rate_list[—-2] = 1.00

ATV A Y —E A7 72

elif self.case() = 8:
if pn = 1:
ATV A X =D LML TR ATZ 57228
if logl[0] = pl_choices[11]:

rate_list[—1] = 0.00
rate_list[—2] = 1.00
ATV A X =D ML TN AT 57232
elif log2[0] = p2_choices[11]:
rate_list[—1] = 0.00
rate_list[—-2] = 1.00

elif pn = 3:
ATV A Y=L AL > 712
if logl[0] = pl_choices[10]:
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rate_list[—1] = 0.00
rate_list[—2] = 1.00
ATV A X =D E ML TR AR 5 7 21
elif log2[0] = p2_choices[10]:
rate_list[—1] = 0.00
rate_list[—2] = 1.00

elif self.case() = 10:
if pn = 1:
#FIVA =D TNAL 57 23
if logl[0] = pl_choices[11]:

rate_list[—1] = 0.00
rate_list[—2] = 1.00
HT VA X = ML TR 57232
elif log2[0] = p2_choices[11]:
rate_list[—1] = 0.00
rate_list[—-2] = 1.00

elif pn = 2:
H#TVAX =D eI A5 718
if logl[0] = pl_choices[11]:

rate_list[—1] = 0.00
rate_list[—2] = 1.00
ATV A Y= LR TRAL 5781
elif log2[0] = p2_choices[10]:
rate_list[—1] = 0.00
rate_list[—2] = 1.00

AR ORERE T o T b (H Ol 756
elif logl[0] in pl_choices[2:10]:
rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif log2[0] in p2_choices[2:10]:
rate_list[—1] = 0.00
rate_list[—3] = 1.00
ARHDHE 3
else:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
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0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
AR 722 12856
if log3[1] = choices[—2]:
rate_list[—1] = 0.00
rate_list[—2] = 1.00

# OBz > T2
elif self.case() = 2 or self.case() = 3:
AELFEF LTk
if (choices[—1] = logl[0] and choices[—1] = logl[1])
and \
(choices[—1] = log2[0] and choices[—1] = log2[1]):
rate_list[—1] = 0.00
rate_list[—3] = 0.50
rate_list[—4] = 0.50

AELHSL TRV L AT =203
elif choices[—1] = logl [0] and choices[—1] = logl
[1]:
rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif choices[—1] = log2[0] and choices[—1] = log2
[1]:
rate_list[—1] = 0.00
rate_list[—3] = 1.00
MDD NI & PEIE 2
elif self.case() = 2:
ARBIPNEDPHOEIEE > 7L A Y =230 5
if logl[0] in pl_choices[1:15] or logl[l] in
pl_choices[1:15]:
rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif log2[0] in p2_choices[1:15] or log2[1] in
p2_choices [1:15]:
rate_list[—1] = 0.00
rate_list[—=3] = 1.00
AIANTTLHIFICE 27 7L ALY =3
elif (logl[0] = choices[0] and log2[0] = choices
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[0]) or \

(logl[1] = choices[0] and log2[1] = choices [0]):
rate_list[—1] = 0.00
rate_list[—=3] = 0.50
rate_list[—4] = 0.50

ATANTT ERELTE > T igd

elif logl[0] = choices[0] and log2[1] = choices

[0]:

rate_list[—1] = 0.00
rate_list[—3] = 0.70
rate_list[—4] = 0.30

elif logl[l] = choices[0] and log2[0] = choices

[0]:

rate_list[—1] = 0.00
rate_list[—3] = 0.30
rate_list[—4] = 0.70

LD N ERA 2
elif self.case() = 3:
AHANZ RS AL Z EEE->T035
if logl[1] = log2[1] and not(logl [1] = choices
[=1]):

rate_list[—1] = 0.00
rate_list[—3] = 0.50
rate_list[—4] = 0.50
AEEDHIT LML 7o EBHL L Tw S
elif (pn = 1 or pn = 2) and logl [0] =
pl_choices [12]:
rate_list[—1] = 0.00
rate_list[—3] = 1.00
elif pn = 3 and logl [0] = p2_choices[13]:
rate_list[—1] = 0.00
rate_list[—3] = 1.00
elif pn = 1 and log2[0] = p2_choices [12]:
rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif (pn = 2 or pn = 3) and log2[0] =
p2_choices [13]:
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rate_list[—1] = 0.00
rate_list[—4] = 1.00
ARG BH LML 7o e BRIEL LTV 3
elif (pn = 1 or pn = 2) and logl [1] =
pl_choices[12]:
rate_list[—1] = 0.00
rate_list[—=3] = 0.10
rate_list[—4] = 0.90
elif pn = 3 and logl[1] = pl_choices[13]:
rate_list[—1] = 0.00
rate_list[—3] = 0.10
rate_list[—4] = 0.90
elif pn = 1 and log2[1] = p2_choices [12]:
rate_list[—1] = 0.00
rate_list[—3] = 0.90
rate_list[—4] = 0.10
elif (pn = 2 or pn = 3) and log2[1l] =
p2_choices [13]:
rate_list[—1] = 0.00
rate_list[—=3] = 0.90
rate_list[—4] = 0.10
AEBERHTUND H AT E R L 72 L F o756
elif (pn = 1 or pn = 2) and pl_choices[13] in
logl:
rate_list[—1] = 0.00
rate_list[—3] = 0.90
rate_list[—4] = 0.10
elif pn = 3 and pl_choices[12] in logl:
rate_list[—1] = 0.00
rate_list[—3] = 0.90
rate_list[—4] = 0.10
elif pn = 1 and p2_choices[13] in log2:
rate_list[—1] = 0.00
rate_list[—=3] = 0.10
rate_list[—4] = 0.90
elif (pn = 2 or pn = 3) and p2_choices[12] in
log2:
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rate_list[—1] = 0.00

rate_list[—=3] = 0.10

rate_list[—4] = 0.90
ANRES o7V AP —D03

elif choices[1] = logl[0]:
rate_list[—1] = 0.00
rate_list[—=3] = 0.20
rate_list[—4] = 0.80

elif choices[1] = logl [1]:
rate_list[—1] = 0.00
rate_list[—=3] = 0.80
rate_list[—4] = 0.20

elif choices[1] = log2[0]:
rate_list[—1] = 0.00

[_
rate_list[—3] = 0.80
rate_list[—

4] = 0.20
elif choices[1] = log2[1]:
rate_list[—1] = 0.00
rate_list[—-3] = 0.20
rate_list[—4] = 0.80

MINEZE T LAY =D 3

elif choices[0] in logl:
rate_list[—1] = 0.00
rate_list[—4] = 1.00

elif choices[0] in log2:
rate_list[—1] = 0.00
rate_list[—=3] = 1.00

H#HEOGHIE o7 LAY =203

elif logl[0] in pl_choices[2:10] or logl[1l] in
pl_choices[2:10]:
rate_list[—1] = 0.00
rate_list[—4] = 1.00

elif log2[0] in p2_choices[2:10] or log2[1l] in
p2_choices [2:10]:
rate_list[—1] = 0.00
rate_list[—3] = 1.00

HfEDPE HO T 5
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elif self.case() in [5,6,7,8,9,10]:
#7°V A Y =03\l 1

if self.case() = 6:
if pn = 2:
ARHEBH EMR L 72 LR L LT s, MALARES 7L A
=205
if logl[0] = pl_choices[12] and choices[0] in
log2:

rate_list[—1] = 0.00
rate_list[—3] = 0.34
rate_list[—2] = 0.66
else:
if logl[0] = pl_choices[13] and choices[0] in
log2:
rate_list[—1] = 0.00
rate_list[—3] = 0.34
rate_list [—2] = 0.66
A7 LA X —D3A[H 2
elif self.case() = 8:
if pn =— 1:
AEBDIAT EHL 72 ESRHL LT s, RAEAES 7L A
=203
if logl[0] == pl_choices[12] and choices[0] in
log2:
rate_list[—1] = 0.00
rate_list[—3] = 0.34
rate_list[—2] = 0.66
else:
if log2[0] = p2_choices[13] and choices [0] in
logl:
rate_list[—1] = 0.00
rate_list[—4] = 0.34
rate_list[—2] = 0.66
#7 LAY =AM 3
elif self.case() = 10:
if pn = 1:
AEESH E MR L 72 LR L L Tw s, MALARES T LA
=3
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if log2[0] = p2_choices[12] and choices [0]

logl:

rate_list[—1] 0.00
rate_list [—4] 0.34
rate_list[—2] 0.66

else:
if log2[0] = p2_choices[13] and choices [0]

logl:

rate_list[—1] 0.00
rate_list[—4] 0.34
rate_list[—2] = 0.66

AR DIH I E ML e ERIL L Tw 2

elif (pn = 1 or pn = 2) and logl[1] = pl_choices

[12]:
rate_list[—1] = 0.00
rate_list[—3] = 0.10
rate_list[—4] = 0.90
elif pn = 3 and logl [1]
rate_list[—1] = 0.00
rate_list[—4] = 0.10
rate_list[—3] = 0.90
elif pn = 1 and log2[1]
rate_list[—1] = 0.00
rate_list[—3] = 0.10
rate_list[—4] = 0.90

elif (pn = 2 or pn = 3) and log2[1] = p2_choices

[13]:

rate_list[—1] = 0.00

rate_list[—4] = 0.10

rate_list[—3] = 0.90
AHVEIE S o7 7L A Y= 5

pl_choices [13]:

p2_choices [12]:

elif logl[0] in pl_choices[2:10] or logl[1]

pl_choices [2:10]:
rate_list[—1] = 0.00
rate_list[—4] = 1.00

elif log2[0] in p2_choices[2:10] or log2[1]

p2_choices [2:10]:
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rate_list[—1] = 0.00
rate_list[—3] = 1.00
ANREZ STV AT =3
elif choices[1] in logl:
rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif choices[1] in log2:
rate_list[—1] = 0.00
rate_list[—3] = 1.00
AR ATUNDE O/ AL 72 L B o G E
elif (pn = 1 or pn = 2) and pl_choices[13] in logl:
rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif pn = 3 and pl_choices[12] in logl:
rate_list[—1] = 0.00
rate_list[—4] = 1.00
elif pn = 1 and p2_choices[13] in log2:
rate_list[—1] = 0.00
rate_list[—3] = 1.00
elif (pn = 2 or pn = 3) and p2_choices[12] in log2:
rate_list[—1] = 0.00
rate_list[—3] = 1.00

return np.random.choice(choices, p=rate_list)

ARz D B
def doubt(self, pn, choices, log_list):
#Du 7 Playerl
logl = log_list [0]
#Du 7 Player?2
log2 = log_list [1]
#Du1 7 Player3
log3 = log_list [2]

# OB NRDGE #2

# if self.case() == 1:

# return 0
AN 2 19 58
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if logl[1l] = log2[1l] = log3[1l] = choices[—2]:
return 0
if len(logl) = 3:
if logl[2] = log2[2] = log3[2] = choices[—2]:
return 0
HAATB LA Y —1
if pn =— 1:
#T VLAY =R 2
if self.case() = T:
AR DIH I E ML Tl
if log3[0] = self.p3[12]:
return 2
elif choices[0] in log3:
return np.random. choice ([2,3], p=[0.90, 0.10])
else:
return 3

AT VLAY —NIR S

elif self.case() = 9:
AR DIH Iy &ML Tty
if log2[0] = self.p2[12]:
return 3

elif choices[0] in log2:
return np.random. choice ([2,3], p=[0.10, 0.90])
else:
return 2
A7V A Y =D 2
elif self.case() = 8:
ARREDIE Iy ML Ty
if log2[0] = self.p2[12]:
if choices[0] in log3:
return np.random. choice ([2,3], p=[0.20, 0.80])
else:
return 3
#E o VLAY =DM A LT > TG E
elif choices[0] in log2:
return np.random. choice ([2,3], p=[0.10, 0.90])
AR EBNALEDLE > TR
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else:

return 2

#T VLAY =AM 3

elif self.case() = 10:
AR DIE Iy &ML Ty
if log3[0] = self.p3[12]:

if choices[0] in log2:
return np.random. choice ([2,3], p=[0.80, 0.20])
else:
return 2
o TV A Y —BNANLEE > T iGh
elif choices[0] in log3:
return np.random.choice ([2,3], p=[0.90, 0.10])
ARBE DAL L FT o TR
else:
return 3
ABDBIERE & IR 2
elif self.case() = 2:
#to L S
p2_level =0
p3_-level = 0

AN, Bl BiEEAES TLA Y —3EL WY
for n in range(3):
if log2[n] in self.p2[1:15]:
p2_level += 100
if log3[n] in self.p3[1:15]:
p3_level 4= 100
AELHES L BV DIEEL W
if log2[0] = log2[1l] = log2[2] = choices|[—1]:
p2_level += 50
if log3[0] = log3[1] = log3[2] = choices|[—1]:
p3_level 4= 50
AFTNERBLBEL W
for n in range(2):
if log2[n] = log3[n+1] = choices [0]:
p3_-level 4= 20
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if log3[n] = log2[n+1] choices [0]:

p2_level += 20

if log2[0] = log3[2]:
p3_level 4= 20
if log3[0] = log2[2]:

p2_level 4= 20
A L HRVIZERED LW
for n in range(3):
if log2[n] = choices [0]:
p2_level 4= 10
if log3[n] = choices [0]:
p3_level += 10
AR RE
if p2_level = p3_level:
return np.random. choice ([2,3])
elif p2_level > p3_level:
return 2
else:
return 3
BTN & AR 2
elif self.case() = 3:
#eb L S
p2_level = 0
p3_level

AR E ML T o7 L A ¥ — D NRDIEE

if log2[0] = self.p2[12]:
p3_level 4= 500
if log3[0] = self.p3[12]:

p2_level 4= 500
Ao, FIANEAFED LAY =3 LW
for n in range(3):
if log2[n] in self.p2[2:10]:
p2_level 4= 100
if log3[n] in self.p3[2:10]:
p3_-level 4= 100
if log2[n] = self.p2[8]:
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if

if

if

if

if

p2_level 4= 300
log3[n] = self.p3[8]:
p3_level 4= 300
log2 [n] = choices [3]:
p2_level += 100
log3 [n] == choices [3]:
p3_level 4= 100
log2[n] in self.p2[0]:
p2_level 4= 100
log3 [n] in self.p3[0]:
p3_-level 4= 100

AELHESLRDIRELY

if log2[0] = log2[1]
p2_level += 50
if log3[0] = log3|[1]

p3_level 4= 50
AT OBRICHEN D PRIEIEPEL v

if logl[0] = choices [4]
[1:3]):
p2_level 4= 50

if logl[0] = choices[4]
[1:3]):

p3_level 4= 50

if logl[1l] = choices [4]

p2_level 4= 50

if logl[l] == choices[4]

p3_-level 4= 50

log2[2] =

log3 [2] =

and (self.

and (self.

and (self.

and (self.

ANERDNREAEL LAY —IFE LW

if log2[0] = choices[1]:

p2_level 4= 50

if log3[0] = choices[1]:

p3_level 4= 50
AREFLEVIEERDb LV

for n in range(3):

if log2[n] = choices [0]:

p2_level 4+= 10

if log3[n] = choices [0]:

100

choices[—1]:

choices[—1]:

p2[12]

p3[12]

p2[12]

p3[12]

in

in

log2

log3

log2[2]):

log3[2]):



p3_level += 10
AR EATES 7L A Y — 3RS e A gerE:
if logl[0] = choices[4] and (self.p2[2] in log2[1:3])

p2_level —= 20
if logl[0] == choices[4] and (self.p3[2] in log3[1:3])

p3_level —= 20

if logl[1l] = choices[4] and (self.p2[2] = log2[2]):
p2_level —= 20

if logl[1] = choices[4] and (self.p3[2] = log3[2]):
p3_level —= 20

RS2 PUE

if p2_level = p3_level:

return np.random. choice ([2,3])
elif p2_level > p3_level:
return 2
else:
return 3
A3 MR
else:

return np.random. choice ([2,3])
HATDBIT LAY —2

elif pn = 2:
A7V A —DNIR 1
if self.case() = 5:
ARSI &ML TG
if log3[0] = self.p3[13]:
return 1

elif choices[0] in log3:
return np.random. choice ([1,3], p=[0.90, 0.10])

else:
return 3
A7V A X —DNIRS
elif self.case() = 9:
AR LML T Gh
if logl[0] = self.pl[12]:
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return 3
elif choices[0] in logl:
return np.random.choice ([1,3], p=[0.10, 0.90])

else:
return 1
A7V A=A 1
elif self.case() = 6:
AR E ML T Gh
if logl[0] = self.pl[12]:

if choices[0] in log3:
return np.random. choice ([1,3], p=[0.20, 0.80])
else:
return 3
ol T LAY —DBNANLE > T ige
elif choices[0] in logl:
return np.random.choice ([1,3], p=[0.10, 0.90])
AR ELNALELE>Twukw

else:
return 1
A7V A X —23AH 3
elif self.case() = 10:
AR E ML T Gh
if log3[0] = self.p3[13]:

if choices[0] in logl:
return np.random. choice ([1,3], p=[0.80, 0.20])
else:
return 1
Aot T LAY —DBNANLEE > Tty
elif choices[0] in log3:
return np.random. choice ([1,3], p=[0.90, 0.10])
AR EONALEBE>Tnkw
else:
return 3
A DKDIERE & NR2
elif self.case() = 2:
#eb L S
pl_level = 0
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p3_level =0

AN SR, B EAEDS 7L AT —IdEL v
for n in range(3):
if logl[n] in self.pl[1:15]:
pl_level 4= 100
if log3[n] in self.p3[1:15]:
p3_level 4= 100

#EHFEE L RVOIEL Y

if logl[0] = logl[1l] == logl[2] = choices[—1]:
pl_level 4= 50

if log3[0] = log3[1] = log3[2] = choices[—1]:

p3_-level 4= 50
AN ERIL HEEL W
for n in range(2):
if logl[n] = log3[n+1] = choices [0]:
p3_level += 20
if log3[n] = logl[n+1] = choices [0]:
pl_level += 20
if logl[0] = log3[2]:
p3_level += 20
if log3[0] = logl[2]:
pl_level 4= 20
A LRI ERD LW

for n in range(3):

if logl[n] = choices [0]:
pl_-level 4+= 10
if log3[n] = choices [0]:
p3-level 4+= 10
AR e
if pl_level = p3_level:

return np.random. choice ([1,3])
elif pl_level > p3_level:

return 1
else:

return 3

LD & AR 2

103



elif self.case() = 3:

#EbL I
pl_level =0
p3_level =0

ARBDIAT EML T 6l 7 L A ¥ — D NEDHEE

if logl[0] = self.pl[12]:
p3_level += 500
if log3[0] = self.p3[13]:

pl_level += 500
AR, AN EFES 7L A v —dEL W
for n in range(3):
if logl[n] in self.pl[2:10]:
pl_-level 4+= 100
if log3[n] in self.p3[2:10]:
p3_level += 100
if logl[n] = self.pl[8]:
pl_level 4= 300
if log3[n] = self.p3[6]:
p3_-level 4= 300
if logl[n] = choices [3]:
pl_level 4= 100
if log3[n] = choices [3]:
p3_level 4= 100
if logl[n] in self.pl[0]:
pl_level += 100
if log3[n] in self.p3[0]:
p3_level 4= 100
AELHES L BV DIEEL W
if logl[0] = logl[l] = logl[2] = choices|[—1]:
pl_level += 50
if log3[0] = log3[1] = log3[2] = choices|[—1]:
p3_level += 50
AT ORICBIN S PEIFIIPEL v
if log2[0] = choices[4] and (self.pl[12] in logl
[1:3]):
pl_level += 50
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if log2[0] = choices[4] and (self.p3[13]
[1:3])
p3_level += 50
if log2[1] = choices[4] and (self.pl[12]
pl_level += 50
if log2[1l] == choices[4] and (self.p3[13]
p3_level += 50
ANELRYDNREATEL LAY —FE LW
if logl[0] = choices[1]:
pl_level += 50
if log3[0] = choices[1]:
p3_level += 50
RS LRVIEERDL LWL
for n in range(3):
if logl[n] == choices [0]:
pl_level 4= 10
if log3[n] = choices[0]:
p3_-level 4= 10
AECERMNREATED 7L A Y — I IRBICIS N7 RN
if log2[0] = choices[4] and (self.pl[2]

pl_level —= 20
if log2[0] = choices[4] and (self.p3[2]

p3_level —= 20

if log2[1l] = choices[4] and (self.pl[2]
pl_level —= 20

if log2[1l] = choices[4] and (self.p3[2]
p3_-level —= 20

AR e

if pl_level = p3_level

return np.random. choice ([1,3])
elif pl_level > p3_level:

return 1
else:

return 3

D NI
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log3

logl[2]):

log3[2]):

logl[1:3])

log3[1:3])

logl[2]):

log3 [2]) :



else:
return np.random.choice ([1,3])

HADTBTLA Y —3

else:
ATV A Y —DNIR 1
if self.case() = 5:
AR DIH Iy &ML Ty
if log2[0] = self.p2[13]:
return 1
elif choices[0] in log2:
return np.random. choice ([1,2], p=[0.90, 0.10])
elif log2[0] in self.p2[2:9]:
return 2
else:
return 2
ATV A X =N 2
elif self.case() = T7:
ARSIy &ML TG
if logl[0] == self.pl[13]:
return 2
elif choices[0] in logl:
return np.random. choice ([1,2], p=[0.10, 0.90])
else:
return 1
A7V A Y =N 1
elif self.case() = 6:
ARSI &ML TG
if logl[0] = self.pl[13]:

if choices[0] in log2:
return np.random. choice ([1,2], p=[0.20, 0.80])
else:
return 2
Aol 7L A Y —BRNALE > Tulgh
elif choices[0] in logl:
return np.random. choice ([1,2], p=[0.10, 0.90])
ARBEBNALE D E > TR

else:
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return 1

A7V A Y —IAN[H 2

elif self.case() = 8:
AR DIH I &ML Tty
if log2[0] = self.p2[13]:

if choices[0] in logl:
return np.random.choice ([1,2], p=[0.80, 0.20])
else:
return 1
#hEoT T LAY —DBNANL T > TG
elif choices[0] in log2:
return np.random. choice ([1,2], p=[0.90, 0.10])
AFEHEEDBNAL BT >Twhn
else:
return 2
A DB HIER & N 2
elif self.case() = 2:
b L
pl_level =0

|
=

p2_level =

AN Hlili, BREEAES LAY =3B LW
for n in range(3):
if logl[n] in self.pl[1:15]:
pl_level 4= 100
if log2[n] in self.p2[1:15]:
p2_level 4= 100
AELHEFLRDIFEL Y

if logl[0] == logl[1l] == logl[2] == choices[—1]:
pl_level 4= 50
if log2[0] = log2][1] log2[2] == choices[—1]:

p2_level 4= 50
AN ERIHL SBEL
for n in range(2):
if logl[n] = log2[n+1] = choices [0]:
p2_level += 20
if log2[n] = logl[n+1] = choices [0]:
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pl_level += 20

if logl[0] = log2]([2]:
p2_level += 20
if log2[0] = logl[2]:

pl_level += 20
AEELBWVIZESED L »
for n in range(3):
if logl[n] == choices[0]:
pl_level 4= 10
if log2[n] = choices [0]:
p2_level 4= 10
AR g
if pl_level = p2_level:
return np.random. choice ([1,2])
elif pl_level > p2_level:
return 1
else:
return 2
MDD & N2
elif self.case() = 3:
HEb L I
pl_level =0
p2_level = 0

ARSI LA L T T LA o — 0 MEASHEE

if logl[0] = self.pl[13]:
p2_level += 500
if log2[0] = self.p2[13]:

pl_level += 500
AR, A E£ES 7L A v —3EL W
for n in range(3):
if logl[n] in self.pl[2:10]:
pl_level += 100
if log2[n] in self.p2[2:10]:
p2_level += 100
if logl[n] = self.pl[6]:
pl_level 4= 300
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if

log2 [n] = self.p2[6]:
p2_level 4= 300

if logl[n] = choices [3]:
pl_level 4= 100
if log2[n] = choices [3]:
p2_level 4= 100
if logl[n] in self.pl[0]:
pl_level += 50
if log2[n] in self.p2[0]:
p2_level 4= 50
AELREE L BV DIEEL W
if logl[0] = logl[1] logl[2] =
p2_level 4= 50
if log2[0] = log2[1] log2[2] =
p2_level 4= 50
AT ORICBIN S BEIFIIEL v
if log3[0] = choices[4] and (self.
[1:3]):
pl_level += 50
if log3[0] = choices[4] and (self.
[1:3]):
p2_level 4= 50
if log3[1l] = choices[4] and (self.
pl_level += 50
if log3[1] = choices[4] and (self.

p2_level += 50

AOZEDNREALFEDL T LAY —I3EL W

if logl[0] = choices[1]:

pl_level 4= 50

elif log2[0] = choices[1]:

p2_level += 50
AEZ LR VIEERD L »

for n in range(3):

if logl[n] = choices [0]:

pl_level += 10

if log2[n] == choices [0]:

p2_level += 10
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choices[—1]:

pl[13]

p2[13]

pl[13]

p2[13]

in

in

logl

log2

logl[2]):

log2[2]) :



ATOCBINREATREDS 7L A Y — 3 BREICS e il RerE
if log3[0] = choices[4] and (self.pl[2]

pl_level —= 20

if log3[0] = choices[4] and (self.p2[2]
p2_level —= 20

if log3[1l] == choices[4] and (self.pl[2]
pl_level —= 20

if log3[1] = choices[4] and (self.p2[2]
p2_level —= 20

RS2 PUE

if pl_level = p2_level:

return np.random. choice ([1,2])
elif pl_level > p2_level:
return 1
else:
return 2
D3 MR
else:

return np.random. choice ([1,2])

e phantom _thief.py

#!/usr/bin/env python
# coding: utf-8

# Inf J:

import numpy as np

# BT 7 A
class PhantomThief:

# AVALIIH
def __init__(self, status):

self .status = status

S
We
b
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logl1[1:3])

log2[1:3])

logl [2]):

log2[2]):



def role(self):
return 'HARZIFIBEETT, \ MO LA Y — LB E LT E I LITEE T, n\ &
W2 sHd 2 7L A v —2EATCES v, 0’

# e
def action(self, target, players):
for n in range(len(players)—2):
if target = f{’Player{n+1} :
self .number = n
return f’{target®d}{players|n].status E&ZMWHETHL £ L 7,
}
return 'REEHAL FLATLR,

AL T2 TV A X —
def target_number(self):

return self .number

ANRDT F A b
def target_text(self, people, count):
target_lists = list ()
for n in range(people):
if n+1 = count:
continue
target_lists.append(f’Player{n+1}")
target_lists .append( L&V ")

return target_lists

#AVE 2 —FDEA TG LT
def target(self, n, players):
ANR K50%
if n = 1:
self . target_index = np.random.choice ([0,1,2], p=[0.00,
0.50, 0.50])
elif n = 2:
self . target-index = np.random.choice ([0,1,2], p=[0.50,
0.00, 0.50])

else:
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self . target_index = np.random.choice ([0,1,2], p=[0.50,
0.50, 0.00])

self.target_status = players[self.target_index].status

AP D ALHAG
def get_target(self):

return self.target_index

#T L DEREE A€ Player
def another_choices(self, choices, n):
if n = 1:
self.pl = choices
elif n = 2:
self.p2 = choices
else:

self.p3 = choices

AERIE 2 MR TIRT
AT DERB choices {7V AY—DFHSiddklog_list
#c MEIHDHED pn HADO 7L A Y —F5

def choice_rate(self, choices, log_list, c, pn):

if pn = 1:
#Du 7" Player?
logl log_list [1]

#Du 7 Player3

log2 = log_list [2]

#A45rna J

log3 = log_list [0]
elif pn = 2:

#nu 7" Playerl

logl log_list [0]

#Du 7 Player3

log2 = log_list [2]

#A45rna s

log3 = log_list [1]

else:

#nuv 7" Playerl

112



**

logl = log_list [0]

#D1 7" Player?

log2 = log_list [1]

#A45rna s

log3 = log_list [2]

AT LA X — Tk DR
if ¢ >= 2:

if pn = 1:

pl_choices =

p2_choices =

elif pn — 2:

pl_choices =

p2_choices =

else:

pl_choices =

p2_choices =

self
self

self
self

self
self

.p2
.p3

.pl
.p3

.pl
.p2

0.00,

0:

ARPUL 2 B SR
ARV DFES
if ¢ = 1:
AR 2 1 SHER
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
if self.target_status =— "AJR’:
if (pn = 2 or pn = 3) and self.target_index
rate_list[—1] = 0.20
rate_list [3] = 0.40
rate_list [6] = 0.10
rate_list [13] = 0.30

rate_list[—1] = 0.50
rate_list [6] = 0.50
elif pn = 1 and self.target_index = 1:

rate_list [—1]
rate_list [3]
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Sk

**

Sk Sk

rate_list [6] = 0.10

rate_list [13] = 0.30
rate_list[—1] = 0.00
rate_list [6] = 1.00

elif pn = 3 and self.target_index = 1:
rate_list[—1] = 0.20
rate_list [3] = 0.40
rate_list [8] = 0.10
rate_list [12] = 0.30

rate_list[—1] = 0.50
rate_list [6] = 0.50
elif self.target_index = 2:
rate_list[—1] = 0.20
rate_list [3] = 0.40
rate_list [8] = 0.10
rate_list [12] = 0.30
rate_list[—1] = 0.00
rate_list [6] = 0.50
elif self.target_status = "FA’:
if (pn = 2 or pn =— 3) and self.target_index = 0:
rate_list[—1] = 0.00
rate_list [10] = 1.00
elif pn = 1 and self.target_index = 1:
rate_list[—1] = 0.00
rate_list [10] = 1.00

elif pn = 3 and self.target_index = 1:
rate_list[—1] = 0.00
rate_list [11] = 1.00

elif self.target_index = 2:

rate_list[—1] = 0.00
rate_list [11] = 1.00

elif self.target_status =— *HWHli’:
if (pn = 2 or pn = 3) and self.target_index = 0:
rate_list[—1] = 0.00
rate_list [12] = 1.00
elif pn =— 1 and self.target_index =— 1:

rate_list[—1] = 0.00
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rate_list [12] = 1.00

elif pn = 3 and self.target_index = 1:
rate_list[—1] = 0.00
rate_list [13] = 1.00

elif self.target_index = 2:
rate_list[—1] = 0.00
rate_list [13] = 1.00

AH DI E 2
elif ¢ = 2:
AT T HOS LGS
if log3[0] = choices[—1] and (logl[0] in pl_choices[2:10]

or log2[0] in p2_choices[2:10]):
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 1.00]
RS Lo 256
elif log3[0] = choices[—1]:
ANR DR
rate_list = [0.10, 0.01, 0.04, 0.04, 0.04, 0.04, 0.04,
0.04, 0.04, 0.04,
0.03, 0.03, 0.03, 0.03, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.45]
APNDHEE L Tty SR &KL Tw 2
elif self.target_status =— *HWHli:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 1.00]
if logl[0] == choices[2] or log2[0] = choices[2]:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00, 0.00]
APHINDMEE L Twuihs NAEHRL Tw» 23
elif self.target_status =— " A’
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
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0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00]
if logl[0] = choices[2] or log2[0] = choices[2]:
rate_list[—1] = 0.00
rate_list[—2] = 1.00
elif pn = 1 and self.target_index = 1:
if log2[0] = p2_choices[7] or log2[0] =
p2_choices [9]:
rate_list[—1] = 0.10
rate_list[—2] = 0.90
elif pn = 1 and self.target_index = 2:
if logl[0] = pl_choices[7] or logl[0] =
pl_choices [9]:
rate_list[—1] = 0.10
rate_list[—-2] = 0.90
elif pn = 2 and self.target_index = 0:
if log2[0] = p2.choices[7] or log2[0] =
p2_choices [9]:
rate_list[—1] = 0.10
rate_list[—2] = 0.90
elif pn = 2 and self.target_index = 2:
if logl[0] = pl_choices[7] or logl[0] =
pl_choices [9]:
rate_list[—1] = 0.10
rate_list[—2] = 0.90
elif pn = 3 and self.target_index = 0:
if log2[0] = p2.choices[7] or log2[0] =
p2_choices [9]:
rate_list[—1] = 0.10
rate_list[—2] = 0.90
elif pn = 3 and self.target_index = 1:
if logl[0] = pl_choices[7] or logl[0] =
pl_choices [9]:
rate_list[—1] 0.10
rate_list[—2] = 0.90

else:
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rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 1.00]

AHDHF 3
else:
#AELHES L T vighs
if log3[0] = choices[—1] and log3[1] = choices|[—1]:

rate_list = [0.38, 0.01, 0.03, 0.03, 0.03, 0.03, 0.03,
0.03, 0.03, 0.03,
0.03, 0.03, 0.03, 0.03, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.25]
AERR & o Tu e
elif log3[1] == choices[—2]:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 1.00, 0.00]
else:
rate_list = [0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
0.00, 0.00, 0.00, 0.00, 1.00]

return np.random.choice(choices, p=rate_list)

AR 2D B
def doubt(self, pn, choices, log_list):
#Du 7 Playerl
logl = log_list [0]
#D1 7 Player?
log2 = log_list [1]
#nua 7 Players3
log3 = log_list [2]

AVRIR 2 I

09 Sty
if logl[1]

=— log2[1] = log3[1] = choices[—2]:
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return 0
if len(logl) = 3:
if logl[2] = log2[2] = log3[2] = choices[—2]:

return 0

HATIB LA X — 1

if pn = 1:
if self.target_index = 1:
AN E SR L 73S L 7o 7L A Y — I
if self.target_status =— AR’
return 2
AZHL TR W LA v —Ic
else:
return 3
else:
AN E L 735 L 7o 7L A4 Y — I
if self.target_status =— AR’
return 3
AZHL TRV LA v —Ic
else:
return 2
HAATWT VLAY —2
elif pn = 2:
if self.target_index = O0:
if self.target_status =— AR’
return 1
else:
return 3
else:
if self.target_status =— " AJR:
return 3
else:
return 1
AT A X —3
else:
if self.target_index = 0:

118



if self.target_status = AR’
return 1

else:
return 2

else:

if self.target_status =— AR’
return 2

else:

return 1

e computer.py

#!/usr/bin/env python
# coding: utf-8

# An[ ]:

import choices

class Computer:

HAVALNFT I

#position %Wk

def __init__(self, position, number, ch):
self.position = position
self .player_number = number

ch.make_choice (number)

self.choices = ch.get_coming_outs ()

AHORIRED ¥ —77y FER |
def divine(self, players):

self.position.target(self.player_number, players)

def cp_target(self):

return self.position.get_target ()

IS DIEIR
def choice(self, log_list , count):

if count — 1:
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R NN

return self.first (log_list)
elif count = 2:

return self.second(log_list)
else:

return self.third(log_list)

AN DIERI Player
def another_choices(self, choices, n):

self.position.another_choices(choices, n)

ANHDIEFNE 1
def first(self, log_list):
if self.position.status == AR 7 7:
return self.choices[—1]
else:
return self.choices[—1]
return self.position.choice_rate(self.choices, log_list, 1,

self.player_number)

Al H OB 2
def second(self, log_list):
if self.position.status == AN 7 7:
return self.choices[—1]
else:
return self.choices[—1]
return self.position.choice_rate(self.choices, log_list , 2,

self.player_number)

Al H O SR IBRER 2
def third(self, log_list):
if self.position.status == NR ’’:
return self.choices[—1]
else:
return self.choices[—1]
return self.position.choice_rate(self.choices, log_list , 3,

self.player_number)
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def doubt(self, log_list):

return self.position.doubt(self.player_number, self.choices

log_list)

)

e cp_werewolf.py

#!/usr/bin/env python
# coding: utf—8

#Inf ]:

import werewolf

import computer

#AvEa—FHELTHEIEE7 7R
class Cp():
#7 — LBk

def __init__(self, players, werewolf):

#ET LA X — ORIRIE R
self.players = players

H#5 7L A X — DRI SR sk

self.job_counts = [[0 for n in range(4)] for m in range(3)]
AR D5 &
if not (self.players[—1].status = *AR
" and self.players|[—2].status = "AJR’):
# BRI EERT ATV #
# if not (self.players[—1].status == fi\Hl

7 or self.players[—2].status == HWili 77):

for n in range(3):

if players|[n].status = "FA’:
self . job_counts[n][0] =1
elif players[n].status = "Wl :
self.job_counts[n][1] =1
elif players[n].status = "1’ :
self.job_counts[n][2] =1
else:
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self.job_counts[n][3] =1

H#ITTADA VY AY Y Awerewolf

self . werewolf = werewolf

for n in range(3):
print (players[n]. status)

#OD AV 2 —F D3
self .cp = list ()

self.cp.append(computer.Computer(players[0], 1, self.werewolf.
ch))

self.cp.append(computer.Computer (players[1], 2, self.werewolf.
ch))

self.cp.append(computer.Computer (players[2], 3, self.werewolf.
ch))

AR D ST DT D>

self.is_changed = False

#JEE iR L 72 A b
self .log_list = [self.werewolf.logl (), self.werewolf.log2(),

self . werewolf.log3 ()]

HRDT 7> av~

self.action ()

HRDT 7> av

def action(self):
AAVEL—FDEDT 7 av
for n in range(3):

self.cp[n]. divine(self.players)

for n in range(3):
if self.players[n].status = "%’ :
self .is_changed = True

self. target_number = self.players[n]. get_target ()
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self .num = n

print (B { self.target_number L7} )

AELAVA

self.discussion ()

def discussion(self):
AEP 2 A&
for n in range(3):
for m in range(3):
choice = self.werewolf.choice_list (m+1)
self.cp[n].another_choices(choice, m+1)
#IEE & Al
for n in range(3):
for m in range(3):
cp-text = self.cp[m].choice(self.log_list , n+1)

self.werewolf.choice_log(cp-text)

AT

self.vote_time ()

AR IR
def vote_time (self):
cp_vote = list ()

H#aAv 2 —F D%
for n in range(3):

cp-vote.append(self.cp[n].doubt(self.log_list))

A ENIN 2 58 St

if cp_vote[0] = 0 or cp_vote[l] = 0 or cp_vote[2] =
AFRIRIZ L, fERA
self . result ()

else:
A D &

for n in range(3):
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self.werewolf.total_voted (cp_vote[n])

VACESA

self .result ()

#7 — LRGSR
def result(self):
AP DS T DTG G R ST 2
if self.is_changed:
self .players[self.target_.number], self.players[self.num] =

\

self.players[self.num], self.players|[self.target_number]

HRbBREI NI T LA Y — DR
self.werewolf. most_voted ()

HEH 5D F — L DEHH

win_lose = self.werewolf.game_result(self.players)
A BELER D A v b

self . wolf_win = 0

self.citizen_win = 0

s wlllzzilk

self.role_win = [0] x* 4

#7" LA X — BB £

self .pl_win_role = [0] x 4
self .p2_win_role = [0] * 4
self .p3_win_role = [0] x 4

AN A 7 v b L BFI Gk

AR D86

if self.players|[—1].status = "AMR
" and self.players|[—2].status = A’
self . wolf_win = 0
self.citizen_win = 0

ARB DYDY > 7=

elif self.is_changed:
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HANRF — LD 7-

if win_lose = *ARF—20BH<TT, *:

self.wolf_win =1

AP DIBIE N

if self.players[self.num].status = *ANJR’:
AP DI FIBOIN L
self.role_win [2] =1
HEBE 1TV A =D NRD 7L A Y — 3B
if self .num = 0:

self .pl_win_role[2] =1

if self.players[1].status = A’
self.role_win [3] =1
self .p2_win_role [3] =1
elif self.players[2].status = AR :
self.role_win [3] =1
self .p3_win_role[3] =1
elif self .num = 1:
self .p2_win_role[2] =1
if self.players[0].status = " AJR’:
self .role_win[3] =1
self .pl_win_role[3] =1
elif self.players[2].status = AW :
self.role_win [3] =1
self.p3_win_role [3] 1
else:
self .p3_win_role[2] =1
if self.players[0].status =— AR’
self .pl_win_role[3] =1
elif self.players[1].status = AW :
self .p2_win_role [3] =1
APERE DIBIE MRS
else:
self .role_win [3] =1
ANRD BRI BONE
if self.players[0].status = A’
self .pl_win_role[3] =1
elif self.players[1].status = "AR:
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self .p2_win_role[3] =1

elif self.players[2].status = "AR:
self.p3_win_role[3] =1
HRF — 2D o 7=
else:
self.citizen_win =1
AR S BIHENR
if self.players[self.num].status = AR :
AR S 7 MRS BRI B0
if self.target_-number = 0:
self .pl_win_role[3] =1
elif self.target_number =— 1:
self .p2_win_role[3] =1
elif self.target_number = 2:
self .p3_win_role[3] =1
#% LA o AN
for n in range(3):
if self.players|[n].status = "FAA:
self .role_win [0] =1
if n = 0:
self .pl_win_role[0] =1
elif n = 1:
self .p2_win_role[0] =1
else:
self .p3_win_role[0] =1
elif self.players[n].status = *HWli’:
self.role_win [1] =1
if n = 0:
self .pl_win_role[1] =1
elif n = 1:
self .p2_win_role[1] =1
else:
self .p3_win_role[1] =1
AR S BAE MR DS
else:

self.citizen_win =1
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AL TOTRER RS

self .players[self.target_number], self.players]|
self .num] =\
self.players[self.num], self.players|[self.

target_number |
A#TRMD 7L A v — BRI

for n in range(3):

if self.players|n].status = "FA " :
self.role_win [0] =1
if n = 0:
self .pl_win_role[0] =1
elif n = 1:
self .p2_win_role[0] =1
else:
self .p3_win_role[0] =1
elif self.players[n].status = "Wl :
self.role_win [1] =1
if n = 0:
self .pl_win_role[1] =1
elif n = 1:
self .p2_win_role[1] =1
else:
self .p3_win_role[1] =1
elif self.players[n].status = P& :
self.role_win [2] =1
if n = 0:
self .pl_win_role[2] =1
elif n = 1:
self .p2_win_role [2] =1
else:
self .p3_win_role[2] =1
AR
self.players[self.target_number], self.players]|
self .num] = \
self . players[self.num], self.players|[self.

target_number |
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AR D SN D> - T

else:
ANFF — 203 - 72
if win_lose = "ARF—2DBHTT,
self. wolf_win =1
if self.players[0].status = A’

self .role_win [3] +=1
self .pl_win_role[3] =1
if self.players|[1].status = A’
self .role_win [3] 4+=1
self .p2_win_role[3] =1
if self.players[2].status = A’
self .role_win [3] +=1
self .p3_win_role [3] =1
SR T — LD 7
else:
self.citizen_win =1

for n in range(3):

if self.players|[n].status = "AA":
self .role_win [0] =1
if n = 0:

self .pl_win_role[0] =1
elif n = 1:

self .p2_win_role [0] =1
else:

self .p3_win_role[0] =1

elif self.players[n].status = *HWHli’:
self.role_win[1] =1
if n = 0:

self .pl_win_role[1] =1
elif n = 1:

|
—

self.p2_win_role [1]
else:

self .p3_win_role[1] =1

elif self.players[n].status = "#&if :
self .role_win[2] =1
if n = 0:
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—

self.pl_win_role [2]

elif n = 1:

I
—

self.p2_win_role [2]
else:

self .p3_win_role[2] =1

ANRDBE B % I
def get_wolf win(self):

return self.wolf_win

it B D 5 K 2 I
def get_citizen_win (self):

return self.citizen_win

ard s vllla)ilb eI
def get_role_win(self):

return self.role_win

#7 VA Y — DT 2 IS 1
def get_pl(self):

return self.pl_win_role

#7 LA Y — OB BB 2 I 2
def get_p2(self):

return self.p2_win_role

#7 LA X — ORI B2 I 3
def get_p3(self):

return self.p3_win_role

#7 LA Y = OBEHE 2 I
def players_win(self):
win_players = [0] * 3
if self.wolf_win = 1:
for n in range(3):
if self.players[n].status = "AJ’:

win_players|[n] =1
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elif self.citizen_win = 1:
for n in range(3):
if self.players[n].status != "AJ’:
win_players|[n] =1

return win_players
e newgame.ipynb

import werewolf

ATV A X —5
people = 0

win_wolf = 0
win_citizen = 0
win_players = [0] x 3

role_.win = [0] x 4

role_count [[0 for n in range(4)] for m in range(3)]

player_role_win = [[0 for n in range(4)] for m in range(3)]

if people in [1,2,3]:
HADY FAZT TV 27 PR werewolf
new_game = werewolf.Progress(people)
#AX Yy FREH L
new_game. start ()
else:
for n in range(100000):
H#DY FTAF TV 27 P ERwerewolf
new_game = werewolf.Progress(people)
AT — LAY — b
new_game. start ()
ard  JEIb G
for n in range(3):
for m in range(4):
role_count [n][m] += new_game.get_job_counts () [n][m]
A5 FBGEL
win_wolf 4+= new_game. get_wolf_win ()

win_citizen += new_game. get_citizen_win ()
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X = new_game. players_win ()

for n in range(3):
win_players[n] 4= x[n]

for n in range(4):
player_role_win [0][n] += new_game.get_pl () [n]
player_role_.win [1][n] += new_game.get_p2() [n]
player_role_win [2][n] += new_game.get_p3 () [n]

for n in range(4):
role_win [n] = player_role_win [0][n] + player_role_win [1][n

] + player_role_win [2][n]

print ({’ NRF— 2 DBHE{ win_wolf} )
print ({ 'HRF— 2 DB { win_citizen} )
print (> MREF—LHE
{round ((win_wolf /(win_wolf_+_win_citizen)).x_.100,.2)}%")
print ({ ' HiRF —LBE
{round ((win_citizen /(win_wolf +_win_citizen)).x_100,-2)}%")
for n in range(3):
print (f 'Player{n +1}{win_players [nff]} ")
role = ["AAY, "HWR, BT, AR
print (*SEBIEFIEC)
for n in range(4):
print (f’{role[n]}{role_win [nff]} ")
for n in range(3):
print (f’ 7L A ¥ —{nOiifE+1} )
print (&K L Dl%L)
for m in range(4):
print (f’{role [m]}{role_count [n][mHl]} ")
print (&I & DBFFIEC)
for m in range(4):
print (f'{role [m]}{player_role_win [n][mB5]} ")
print (&I L OB )
for m in range(4):
if role_count[n][m] = 0:
print (f’{role [m]}0.0% ")
else:

print (f’{role [m]}{round((player_role_win [n][m]/
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role_count [n][m]).x.100,.2)}%")
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