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input a target word: abyss

Loading precomputed feedback patterns...
Total input words: 12953

Total answer words: 2309

Target word: abyss

Top 10 words by entropy:
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slate: 5.8558

crate: 5.8352
10 irate: 5.8328
11  trace: 5.8304
12 arise: 5.8210
13 stare: 5.8069
14 snare: 5.7687
15 arose: 5.7678
16 least: 5.7516

17 Enter your guess: slate
18 Guess 1: slate [l N
19 Possible words remaining: 14
20  Top 10 words by entropy:

21 amiss: 3.5216

22 abyss: 3.3788
23 basin: 3.3788
24 pansy: 3.2359
25 arson: 3.1820
26 assay: 3.1820
27 daisy: 3.1820
28 gassy: 3.1820
29 basis: 3.1820

30 marsh: 3.1281

31 Enter your guess: amiss

32 Guess 2: amiss [l [ |
33 Possible words remaining: 1
34 Top 10 words by entropy:

35 abyss: 0.0000

36 Enter your guess: abyss

37 Guess 3: abyss BEEEER

38 Congratulations! You've guessed the word!

TR ] 0 46 AR SR T PR PR K

Loading precomputed feedback patterns...

First guess: salet

Processing words: 100Y% [ R R EEREREEEEEEREREREEEEEREE | 0:o0o/2309 [00:16<00:00,

141.67it/s]
4 Average attempts to solve: 3.53
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where
p* = argmin D(p||q)
peE
Additionally, if £ = cls int E, then
li 11 E)=—-D(p*
Jim —log Q(E) = ~D(p’|l9)

FEE 8 LR BN, BREE LA SRR B A SC8 /05 Bo . RS THIOE R B Al 0 A P, RALIRIRERD Ay

P = a»rggolé%D(PoHEo)

WHLR AR DR P . /MED(Po||Eo) . XA b MZ i fe Al il

5 Mz

5.1 A EAHEAH
1 import random
2 import math
3 from collections import Counter
4 import numpy as np
5 from tqdm import tqdm
6
7 def load_words(filename) :
8 with open(filename, 'r') as file:
9 return [line.strip() for line in filel #«3{FbIEe: EEUHFES ERETRERNIRIT
F:
10
11 # input_words_path = 'valid-words14855.txt'
12 # answer_words_path = 'answer_words.txt'
13
14 input_words_path = './data/allowed_words.txt'
15 answer_words_path = './data/possible_words.txt'
16  feedback_patterns_path = './feedback_patterns.npy'
17

18 # MEWMARENEREE
19 input_words = load_words (input_words_path)

20  answer_words = load_words (answer_words_path)

21

22  def GetTargetWord():

23 while 1:

24 target_word = input("input a target word: ").strip().lower()

25 if len(target_word) != 5:

26 print("Please enter a 5-letter word.")

27 continue

28 if target_word not in answer_words:

29 print(f"Warning: Target word '{target_word}' is not in the answer words
list.")

30 continue

31 break

32 return target_word

33

34 def display_feedback(guess, target): #X DI ZE X8
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88

feedback = ["| "] * 5
target_letter_count = {} #empty dict

# First pass: check for correct positions
for i in range(5):
if guess[i] == target[il]:
feedback([i]l = ""
else:
if target[i] in target_letter_count:
target_letter_count[target[i]] += 1
else:
target_letter_count[target[i]] = 1

# Second pass: check for correct letters in the wrong positions

for i in range(5):

if feedback[i] == " |" and guess[i] in target_letter_count and

target_letter_count [guess[i]] > O:
feedback([i] = "| "
target_letter_count [guess[i]] -= 1

return ''.join(feedback)

def display_feedback_encode(guess, target):
feedback = [0] * 5 # 0: gray, 1: yellow, 2: green
target_letter_count = {}

# First pass: check for correct positions
for i in range(5):
if guess[i] == target[i]:
feedback[i] = 2 # Green
else:
if target[i] in target_letter_count:
target_letter_count[target[i]] += 1
else:

target_letter_count[target[i]] = 1

# Second pass: check for correct letters in the wrong positions
for i in range(5):
if feedback[i] == 0 and guess[i] in target_letter_count and
target_letter_count [guess[i]] > O:
feedback([i] = 1 # Yellow
target_letter_count [guess[i]] -= 1

return feedback

def filter_words(feedback_patterns,words, guess, feedback):
possible_words = []
for word in words:

match = True

test_feedback = feedback_patterns[word] [guess]
if test_feedback != feedback:
match = False

continue

if match:



89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

def

possible_words.append (word)

return possible_words

calculate_entropy(possible_words, guess):
feedback_counts = Counter(display_feedback(guess, word) for word in possible_words)
total = sum(feedback_counts.values())
entropy = 0.0
for count in feedback_counts.values():
probability = count / total
entropy -= probability * math.log2(probability)

return entropy

# BEBHEREY, FRAMTENRIRER

def

def

calculate_entropy_with_precomputed(feedback_patterns, possible_words, guess):
feedback_counts = Counter (
tuple(feedback_patterns[target] [guess]) for target in possible_words
)
total = sum(feedback_counts.values())
entropy = 0.0
for count in feedback_counts.values():
probability = count / total
entropy -= probability * math.log2(probability)

return entropy

display_top_entropy_words(possible_words) :

entropies = [(word, calculate_entropy(possible_words, word)) for word in

possible_words]

def

entropies.sort(key=lambda x: x[1], reverse=True)
print ("Top 10 words by entropy:")
for word, entropy in entropies[:10]:

print (f"{word}: {entropy:.4f}")

wordle_game () :

max_guesses

guess_count
possible_words = answer_words

target_word = GetTargetWord()

# FTENER IR B AR 15
print(£"Total input words: {len(input_words)l}")
print(f"Total answer words: {len(answer_words)}")

print (f"Target word: {target_word}")

# IR EHAHERBRMH
display_top_entropy_words (possible_words)

while guess_count < max_guesses:
guess = input("Enter your guess: ").strip().lower()

if len(guess) != 5:
print("Please enter a 5-letter word.")

continue



144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

def

if guess not in input_words:
print("Word not in list.")

continue

guess_count += 1
feedback = display_feedback(guess, target_word)
print (£"Guess {guess_count}: {guess} {feedbackl}")

if guess == target_word:
print("Congratulations! You've guessed the word!")

return

possible_words = filter_words(possible_words, guess, feedback)

print (f"Possible words remaining: {len(possible_words)}")
display_top_entropy_words (possible_words)

print(f"Game Over. The word was: {target_word}")

wordle_game_simulation(): #EIEH
total_rounds = 0

num_simulations = len(answer_words)

for target_word in answer_words:
guess_count = 0

possible_words = input_words

while True:
# ITESREENE
entropies = [(word, calculate_entropy(possible_words, word)) for word in

possible_words]

def

entropies.sort(key=lambda x: x[1], reverse=True)

# EFBRAHREFERBEN
guess = entropies[0] [0]
guess_count += 1

feedback = display_feedback(guess, target_word)

if guess == target_word:
total_rounds += guess_count
break

possible_words = filter_words(possible_words, guess, feedback)

average_rounds = total_rounds / num_simulations

print (f"Average rounds to solve: {average_rounds:.2f}")

wordle_game_with_precomputed() :
max_guesses = 6

guess_count = 0

possible_words = answer_words

target_word = GetTargetWord()

# MBI ERNREEL



199
200
201
202
203
204
205
206
207
208
209
210
211

212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240

241
242
243
244
245

246
247
248
249
250
251

print("Loading precomputed feedback patterns...")

feedback_patterns = np.load(feedback_patterns_path, allow_pickle=True).item()

print(£"Total input words: {len(input_words)l}")

print(f"Total answer words: {len(answer_words)l}")

print (f"Target word: {target_word}")

# MR EHEREIH
# display_top_entropy_words(possible_words)
# AP EHIETER

entropies = [

word))

]

(word, calculate_entropy_with_precomputed(feedback_patterns, possible_words,

for word in possible_words

entropies.sort(key=lambda x: x[1], reverse=True)

print ("Top 10 words by entropy:")

for word, entropy in entropies[:10]:

print (f"{word}: {entropy:.4f}")

while guess_count < max_guesses:

guess = input("Enter your guess: ").strip().lower()

if len(guess) != 5:
print("Please enter a 5-letter word.")

continue

if guess not in input_words:
print("Word not in list.")

continue

guess_count += 1
feedback = display_feedback(guess, target_word)
print (f"Guess {guess_count}: {guess} {feedback}")

if guess == target_word:
print("Congratulations! You've guessed the word!")

return

feedbac_encode = display_feedback_encode(guess, target_word)

possible_words = filter_words(feedback_patterns,possible_words, guess,

feedbac_encode)

word))

print (f"Possible words remaining: {len(possible_words)}")

# AT EERETER
entropies = [

(word, calculate_entropy_with_precomputed(feedback_patterns, possible_words,

for word in possible_words
]

entropies.sort(key=lambda x: x[1], reverse=True)

print ("Top 10 words by entropy:")

for word, entropy in entropies[:10]:



252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

281
282
283
284
285
286
287
288
289
290
291
292
293
294

295
296
297
298
299
300
301
302
303
304
305

print (f"{word}: {entropy:.4f}")

print(f"Game Over. The word was: {target_word}")

def wordle_game_average_attempts(feedback_patterns,first_guess = 'crane'):

total_attempts = 0O
num_words = len(answer_words)

print(f"First guess: {first_guess}")

for target_word in tqdm(answer_words, desc="Processing words"):
guess_count = 0

possible_words = answer_words

# F—HBENETEA "raise"
guess = first_guess
feedback = display_feedback_encode(guess, target_word)

guess_count += 1

if guess == target_word:
total_attempts += guess_count

continue

possible_words = filter_words(feedback_patterns, possible_words, guess, feedback)

while True:
# AT EEHETER
entropies = [
(word, calculate_entropy_with_precomputed(feedback_patterns,

possible_words, word))

for word in possible_words
]

entropies.sort(key=lambda x: x[1], reverse=True)

# EFRR A BEFEREN
guess = entropies[0] [0]
feedback = display_feedback_encode(guess, target_word)

guess_count += 1
if guess == target_word:
total_attempts += guess_count

break

possible_words = filter_words(feedback_patterns, possible_words, guess,

feedback)

if

__name

average_attempts = total_attempts / num_words

print(f"Average attempts to solve: {average_attempts:.2f}")
== "_ main__":

# MBI ERNREEL

print("Loading precomputed feedback patterns...")

feedback_patterns = np.load(feedback_patterns_path, allow_pickle=True).item()
wordle_game_average_attempts(feedback_patterns,first_guess='salet')

# wordle_game_with_precomputed()
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1

2 import random

3 import math

4 from collections import Counter

5

6 from matplotlib import pyplot as plt

7

8 def load_words(filename) :

9 with open(filename, 'r') as file:

10 return [line.strip() for line in file]

11

12 # MBEWMARENERLRE

13  #input_words = load_words('valid-words14855.txt"')
14  answer_words = load_words('answer_words.txt')

15 print(f"#{len(answer_words)}")

16 target_num=200

17  target_words=random.sample (answer_words,target_num)
18  print(target_words)

19  guess_words=random.sample (answer_words,30)
20  guess_time=5*10
21
22
23 def display_vector(guess, target):
24 o
25 guess : HIABIEN

26 target : ESLiKE

27

28 return: feedvack

29 e
30 feedback = ["0"] * 5
31 target_letter_count = {}
32
33 # First pass: check for correct positions
34 for i in range(5):
35 if guess[i] == target[il:
36 feedback[i] = "2"
37 else:
38 if target[i] in target_letter_count:
39 target_letter_count[target[i]] += 1
40 else:
41 target_letter_count[target[i]] = 1
42
43 # Second pass: check for correct letters in the wrong positions
44 for i in range(5):
45 if feedback[i] == "0" and guess[i] in target_letter_count and

target_letter_count [guess[i]] > O:

46 feedback[i] = "1"
47 target_letter_count[guess[i]] -= 1
48

49 return ''.join(feedback)
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50

51 def caculate_answer_dict(guess_dict):

52 #X 2,

53 answer_dict=[]

54 for ans in answer_words: #E[IEE

55 ansdict={'word':ans}

56 for guess in guess_dict:

57 word=guess['word']

58 vector=display_vector (word,ans) ##;Hans52EguessHIITE

59

60 if vector not in guess.keys() :#BEfAguessBEEBE T ENERENILE, BANEX
—/ " Bigans, RE

61 # FIEE—PDguessHEIPMEE AR, X PansH AR EREN—R

62 ansdict=None

63 break

64 ansdict [word]=vector

65 if (ansdict!= Nomne):

66 answer_dict.append(ansdict)

67 print(len(answer_dict))

68 #HXZHER TR OB HIMEBRRELPHNREINEE, FRELE

69 # for ans in answer_dict:

70 # print(ans['word'])

71 return answer_dict

72

73 def caculate_kl(test_dict,guess_dict):

74 from collections import Counter

75 # plog(p//q) XEBpEHERIMAALE, pr=pxtotal

76 p_dict=[]

77 temp_li=[]

78 for sample in test_dict:

79 1li=[]

80 for key in sample.keys():

81 if key!='word':

82 1i.append(sample [key])

83 temp_1i.append(1i)

84 trans_li=[[row[i] for row in temp_li] for i in range(len(temp_l1i[0]))]

85 test_dict=[dict(Counter(row)) for row in trans_li]

86 # print(test_dict)

87 DO=0

88 for test,guess in zip(test_dict,guess_dict):

89 for key in test.keys():

90 DO+=test [key] *math.log(test [key] /guess[key])

91 # print(DO)

92 return DO

93

94

95 def check(test_dict):

96 # AT, XULARPMESREXNRBE

97 #correct = len(set(target_words) & set(test_dict))

98 right=0

99 for test in test_dict:

100 if test['word'] in target_words:

101 right+=1

102 return right

103

104 def train(answer_dict,guess_dict,step=100):



105 test_dict=answer_dict[:target_num]

106 #EENEE P MEANIRE

107

108 rest_dict=answer_dict[target_num:]

109 print (caculate_kl(test_dict,guess_dict))

110

111

112 accuracy = []

113 loss = []

114 for j in range(step):

115 loss.append(caculate_kl(test_dict,guess_dict))
116 k1=[]

117 for i in range(len(test_dict)):

118 new_dict=test_dict[:i]+test_dict[i+1:]

119 kl.append(caculate_kl(new_dict,guess_dict))
120 # print (k1)

121 min_val=min (k1)

122 # print(min_val)

123 index=kl.index(min_val)

124 # print(index)

125 rest_dict.append(test_dict[index])

126 # print(test_dict[index] ['word'])

127 test_dict=test_dict[:index]+test_dict[index+1:]
128

129 k1=[]

130 for i in range(len(rest_dict)):

131 new_dict=test_dict+[rest_dict[il]

132 kl.append(caculate_kl(new_dict,guess_dict))
133 min_val=min (k1)

134 # print(min_val)

135 index=kl.index(min_val)

136 test_dict.append(rest_dict[index])

137 # print(rest_dict[index] ['word'])

138 rest_dict=rest_dict[:index]+rest_dict[index+1:]
139 # print('check\nright:')

140 right = check(test_dict)

141

142 print (£" (I LR EHZR A {right}/{target _num}")
143 accuracy.append(right/target_num)

144 return accuracy,loss

145

146

147  def plot_accuracy(accuracy, title="Training Accuracy Over Iterations", xlabel="Iteration
(Step=100)", ylabel="Accuracy"):

148 e

149 SHIARERRHEE

150

151 S8

152 accuracy (list): BEREXERERENTIE
153 title (str): EFRIRHA

154 xlabel (str): xRS

155 ylabel (str): yHIiRE

156 e

157

158 iterations = [i for i in range(len(accuracy))]

159



160 # IRBEEEER

161 plt.figure(figsize=(10, 6))

162 plt.plot(iterations, accuracy,

163 # marker='o',

164 linestyle='-",

165 color='b',

166 label=ylabel)

167

168 # AR AR

169 plt.title(title, fontsize=14)

170 plt.xlabel(xlabel, fontsize=12)

171 plt.ylabel(ylabel, fontsize=12)

172

173 # ISR R

174 plt.grid(True, linestyle='--', alpha=0.6)

175 plt.legend )

176

177 # BENEEyHEE (B10%2=H)

178 #plt.ylim(max (0, min(accuracy) - 0.1), min(1, max(accuracy) + 0.1))
179

180 # BREX

181 plt.tight_layout ()

182 plt.show()

183

184  def guess_game():

185 guess_dict=[1#2—1IE, JIREITRZE—TRENFH, EREMRINERENRR
186 for word in guess_words: #guess@FIRKMBIRFIHUIXFEE, F2HRNUERENMA I
187 word_dict={'word' :word}

188

189 for target in target_words:#word_dict:word:MiXEFENIE? XEARMEINZERT ;
190 vector=display_vector(word,target)

191 if vector in word_dict.keys():

192 word_dict[vector]+=1

193 else:

194 word_dict[vector]=1

195

196 guess_dict.append(word_dict) #BEMNEAESEE FNELNH

197 answer_dict=caculate_answer_dict(guess_dict)#&MEEMHI+E LN HH
198 accuracy,loss = train(answer_dict,guess_dict,step=100)

199 plot_accuracy(accuracy)

200 plot_accuracy(loss,title="Training Loss Over Iterations",ylabel="loss")
201

202

203

204  guess_game()
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