M
In [1]:

import os

import numpy as np

import pickle

import random

import matplotlib. pyplot as plt
import pandas as pd
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In [2]:

def check battle (key, my value):

BEOKIDBEN D= E SN ERT D

Args:
key (str) - BEOF— (B#make_key TIERK)
my value (int): {1:O. -1: x }

Returns:

bool :f%EX { True : my_value®i®L . False : & OHNT |

data
data

np. array (list(map (int, key.split(”,”))))
data. reshape (3, 3)

# A [
for ax in [0,1]: 7 0.-#AF/IZHEE. 1 - HEGEIZHEZ
data_tmp = np. sum(data == my value, axis=ax)
if np.sum(data_tmp == 3) > 0:
return True # %

2 FbD (GEIE) FAIZHEZE
if np.sum( np.diagonal (data) == my _value) ==
return True # %

# R T [Z

step = len(data) - 1

if np.sum( data. ravel () [step:—step:step] == my_value) ==
return True # @#%

return False
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In [3]:

def make_key (array) :

BEX—%EKT %
Args:

array (numpy.array) . BEZXRT 7 LA
Returns:

stroBE+—

array = array. ravel ()
array = array. astype (int)
return ”,”. join(map (str, array))
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In [4]:

def edit _weight (key, target weight, edit flg):

PEOEHEEHT D
Args:

key (str) - BEDF— (B%make_key THERK)

target_weight (int) . EB# I HEHDIGFT

edit_flg (int): {0,1} ODFZFEIXOIZEEE, 1DGEIXEEEFEIZH
Returns:

(None)

global learning_weight

if key not in learning_weight:
learning weight[key]l = np.ones (9, dtype=int) 7 #JE7/L

# BEADEH
if edit_flg == 0:
learning_weight[key] [target weight] = 0
else:
learning_weight[key] [target_weight] += 1
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In [5]:

def select_position(key, used_position):

(FESNE-EAZFALT) BETOELFZRDOS

Args:
key (str) :BE®OF— (Ed%imake_key TERL)
used_position (list) BEIC TN TULWBFDER
Returns:

int:RDIELF [0~8: RDIELF. -1 : ROIELFHLLZNGE]
global learning_weight

if key not in learning_weight:
learning_weight[key]l = np.ones (9, dtype=int) 7 #J24/F

# IGEDESZFIF

target_weight = learning_weight[key]
values = []

i =0

for weight in target_weight:
if i in used_position:
weight = 0 # @AFADBEIEELIVL S/IZT B
values. extend ([i]*weight)
i +=1

# 15 L FDER
if len(values) == 0:

return -1 # L/ICEIRTEEEL FHFHFE LGB E
else:

random. shuffle (values)

return np. random. choice (values)
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In [7]:

def update_key (key, next_position, updated value):

B (key) IZRDIELFEZEHT S
Args:
key (str) B@EF—
next_position (int) :R®M¥ELF {0~8}
updated_value (int):#8L7=A {-1:cross, 1:circle}
Returns:
stroBE+—

key tmp = list(map(int, key.split(”,”)))

key_tmp[next_position] = updated_value
return make_key (np. array (key_tmp))
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In [45]:

# HHE

cross = -1 # - x

circle =1 # #H O

init_value = 0 7 ZEon#/A7f 7

value = [cross, circle]l] # circle O, cross : x
battle_history = [1 # EE/ZEEF
leaning_pattern = [1 # F&FAEE/ 7 — %
# BIFEDFEFAEAFT T

learning_weight = {}

learning_weight. clear ()

learning count = 10000 # Z77/@%¢

# FET— R DEFAAH
learning_weight_name = “learning_weight.pickle”
if os.path. exists(learning_weight_name) :
with open(learning_weight_name, mode="rb’) as f_Id:
learning_weight = pickle. load (f_Id)
else:
# L
learning_weight = {}
learning_weight. clear ()

print("FEEFEABEEE (WIEFD : {}”. format(len(learning_weight)))

for lcount in range(learning count): # Z77/E/%¢

# #IEIE
history = [1 # 75L FD/EFEF
win_flg = False

key = make_key (np. ful I (9, init_value)) # &&
for i in range(9): # mA9EZET

used_position = |ist(np.where(np.array(list(map(int, key.split(”,”)))) != init_value)[0])
if i% == 0:

machine = cross
else:

machine = circle

next_position = select_position(key, used_position) Z AXD5(L FDER
if next_position == -1:

# RDIELFHLVEE

win_flg = True

battle_history. append (machinex—1) # o /ELRF

# BADER (EH)

if len(history) >= 2:

his_value, his_key ,his_next_pos = history[-2]

edit_weight (his_key, his_next_pos, 0) # FEEFDIDFFIDIEL FDEHAZE THYEZ

break # MEEZZ T
else:
history. append ([machine, key, next_position]) # 75 FD/EFEFZ{R7F
key = update_key (key, next_position, machine) # &Z@EmDEZH
if check_battle(key, machine) == True:
¥ BENESE
win_flg = True
battle_history. append (machine) % /E&¢m/ERF
# EBEADIEN (FE5) BEDETDELFODEAZIET
for his_value, his_key ,his_next_pos in history:
if his_value == machine:



edit_weight(his_key, his_next _pos, 1)
# BADERE (EH)
if len(history) >= 2:
his_value, his_key ,his_next_pos = history[-2]
edit_weight (his_key, his_next_pos, 0) # FEFEZD]IDFFIDIEL FDEHZFE THL
break # 12z 7T
# B DELE
if win_flg == False:
battle_history. append (0)
¥ FEFABE NI —
leaning_pattern. append (len(learning_weight))

if lcount%100 == 0:
print(”.”, end="")

print (“finish”)
print("FEEFEABEE (WIEE) © {}”7. format(len(learning_weight)))

# PEFHT—XDRF
with open(“learning weight.pickle”, mode="wb”) as f_Id:
pickle. dump (learning weight, f_Id)

# BHRIEFEDRE
# BED [HHRIEFE DiwAAH
battle_history_name = “battle_history.pickle”
if os.path. exists(battle_history_name):
with open(battle_history name, mode="rb’) as f_bh:
battle history old = pickle. load(f_bh)
battle history old. extend(battle history)
battle_history = battle_history_old
with open(“battle_history.pickle”, mode="wb') as f_bh:
pickle. dump (battle_history, f_bh)

# BEEABGE/NG — 2 HDIREF
#BED [BEFAGE/NG —H ] DiiAAs
leaning pattern_name = “leaning pattern _amount.pickle”
if os.path. exists(leaning_pattern_name) :
with open(leaning_pattern_name, mode="rb’) as f_Ip:
leaning_pattern_old = pickle. load (f_Ip)
leaning_pattern_old. extend (leaning_pattern)
|leaning_pattern = leaning_pattern_old
with open( leaning pattern _amount.pickle’, mode="wb') as f_Ip:
pickle. dump (leaning pattern, f _Ip)

FEEFABEH (IEF) : 4343
R
FEEAREH (LIER) 4444
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In [46]:

v = [0, cross, circle]

v_label = [“draw”, “win: cross”, “win: circle”]
colors = ["b”. “r" “g"]

y_range = (0, 101)

fig = plt. figure(figsize=(20,5))
ax = fig. add_subplot(111)

for i in range(3):
result = np. sum(np. where (np. array (battle_history). reshape ((len(battle_history)//100, 100)) == v
ax.plot(result, label=v_label[i], linestyle="-", color=colors[i] ) # 7100/@# D EZE
ax. plot (np. convolve (result, np.ones(10), mode="valid”)/10, label=v_label[i]+” ( moving average )’

ax.set_ylim(y_range[0], y_range[1])

ax. legend ()
plt. show()
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In [48]:

fig = plt. figure(figsize=(20,5))
ax = fig. add_subplot (111)

# PEFABE NI —
ax.plot(leaning_pattern, label="learned pattern_amount”, linestyle="-")

ax. set_ylabel (“amount™)

ax. set_xlabel (“learn count™)
ax. legend ()

plt. show()

— Iearned_pattern_amount

o 2500 5000 7500 10000 12500 15000 17500 20000
earn cous



python2.7MIFE. picklelEprotocol D 2E THRRD T, eHTHS

In [60]:

with open(“learning weight for _python2 7.pickle”, mode="wb”) as f_ld:
pickle. dump (learning_weight, f_ld, protocol=2)



