import gym

import numpy as np

import random

from stable baselines3 import PPO
import matplotlib

matplotlib.use ("TkAgg")

import matplotlib.pyplot as plt
import torch

import torch.nn as nn

episode durations = []

episode rewards = []

is ipython = 'inline' matplotlib.get backend()

if is ipython:
from IPython import display
plt.ion ()

BSGameEnv (gym.Env) :

plot rewards (show result=
plt.figure (1)
rewards = torch.tensor (episode rewards, dtype=torch.float)
if show result:
plt.title('Result"')
elses
plt.clf ()
plt.title('Training...")
plt.xlabel ('Episode')
plt.ylabel ('Episodic Reward')
plt.plot (rewards.numpy())

if len(rewards) >= 5:
means = rewards.unfold (0, 100, 1) .mean(l).view(-1)
means torch.cat ((torch.zeros (99), means))

plt.plot (means.numpy () )

plt.pause (0.001)
if is ipython:
if show result:

display.display (plt.gcf())




display.clear output (wait=
else:

display.display(plt.gcf())

plot durations (show result=

plt.figure(2)

durations t = torch.tensor (episode durations, dtype=torch.float)

if show result:
plt.title ('Result')
elses
plt.clf ()
plt.title('Training...")
plt.xlabel ('Episode')
plt.ylabel ('Duration')
plt.plot (durations t.numpy ())

if len(durations t) >= 5:
means = durations t.unfold(0, 100, 1).mean(l).view(-1)
means = torch.cat ((torch.zeros(99), means))

plt.plot (means.numpy () )

plt.pause (0.001)
if is ipython:
if show result:
display.display (plt.gcf())
display.clear output (wait=
alses

display.display (plt.gcf())

addCards (self, player, gamecards) :

newState = [a + b for a, b in zip(player, gamecards) ]

return newState

findTheStateOfTheGame (self, playerCards) :
print ("player cards", playerCards)
stateOfTheGame = [0] * 13

for card in playerCards:




stateOfTheGame [card]

return stateOfTheGame
resetDuplicate (self) :
self.cardsInTheGame = []
self.pastPutdown = [1,0,0]

self.numberOfCards = random.randint (30,

self.cards in game = [2, 2, 2, 2, 3, 3,
6, 6, 7, 7, 7, 7, 8, 8, 8, 8, 9, 9, 9,
10,10,10,10,11,11,11,11,12,12,12,12,0,0,0,0,1,1,1,1]

self.cardsInTheGame = random.sample (self.cards in game,

self.numberOfCards)

if len(self.cardsInTheGame) % 2:

self.cardsInTheGame.pop ()

self.stateOfPlayerl = random.sample (self.cardsInTheGame,
len(self.cardsInTheGame) // 2)

self.stateOfPlayerl =
self.findTheStateOfTheGame (self.stateOfPlayerl)

self.cardsInTheGame =

self.findTheStateOfTheGame (self.cardsInTheGame)

self.stateOfPlayer?2 = [abs(a - b) for a, b in
zip (self.cardsInTheGame, self.stateOfPlayerl) ]

self.stateOfTheGame = np.zeros (13, dtype=np.int32)




number for playerl = self.numberOfCards // 2

number for player2 = self.numberOfCards // 2

action space = gym.spaces.MultiDiscrete ((3,

13, 4))

fixednumber for playerl = [self.number for playerl]

self.observation space = gym.spaces.Dict ({
'playerl count': gym.spaces.Box (low=0,
high=self.numberOfCards, shape=(13,), dtype=np.int32),
'playerl cards': gym.spaces.Box (low=0,
high=self.numberOfCards, shape=(1,), dtype=np.int32),
'player2 count': gym.spaces.Box (low=0,
high=self.numberOfCards, shape=(1l,), dtype=np.int32),
'stack count': gym.spaces.Box (low=0, high=self.numberOfCards,
shape=(1,), dtype=np.int32),
'current card': gym.spaces.Box(low=0, high=13, shape=(1,),
dtype=np.int32)
})

self.stepsDone = 0
self.reward = 0

self.pastBSTrue =

return

__init (self):

super (BSGameEnv, self). init ()

self.resetDuplicate ()

bs(self, player state, current card, past put down) :

bs true =




index value = (current card - 1) % 13

for i in range(len(past put down) - 1):

if past put down[i]

if past put down[i != index value:
bs true =
break
player state = self.addCards(player state, self.stateOfTheGame)
if bs true:
return , player state
elses
return , player state
step(self, action):

self.stepsDone += 1
BS DECISION =

bs call, action string = self.translate actions to string(action)

if (bs _call ):

number cards put down =

addCards = sum(self.stateOfTheGame)

BS DECISION, playerState = self.bs(self.stateOfPlayerl,
(self.stepsDone -1) % 13, self.pastPutdown)




(BS_DECISION) :

self.reward -=0.03
self.stateOfPlayerl = playerState

self.number for playerl += addCards

self.stateOfTheGame = [0,0,0,0,0,0,0,0,0,0,0,0,0]

order card = np.zeros (13, dtype=np.int32)

order card[self.stepsDone $ 13] = 1

order card = [self.stepsDone %13 -1]

observation = {
'playerl count': self.stateOfPlayerl.copy(),
'playerl cards': [self.number for playerl].copy(),
'player2 count': [self.number for player2].copy(),
'stack count': [len(self.stateOfTheGame) ].copy (),

'current card': order card.copy ()

done = (self.number for playerl <= 0)
(self.number for player2 <= 0) self.stepsDone > 1000

reward = self.get reward (done)

self.stateOfTheGame = [(0,0,0,0,0,0,0,0,0,0,0,0,0]

return observation, reward, done, {}
else:
self.reward +=0.03
self.stateOfPlayer?2 = self.addCards(self.stateOfPlayer?2,
self.stateOfTheGame)
self.number for player2 += addCards

self.stateOfTheGame = [0,0,0,0,0,0,0,0,0,0,0,0,0]

else:

actual action string [

]
number cards put down = 0




for i in range(len(action string)-2):

type of card = action stringl[i + 1]

number of card = action stringl[i + 2]

if self.stateOfPlayerl[type of card-1] >=
number of card:
self.stateOfPlayerl[type of card-1] -=
number of card
self.stateOfTheGame [type of card-1] +=

number of card

self.number for playerl -= number of card

number cards put down += number of card
if (number cards put down>4) :
break

actual action string.append(2)

actual action string.append(type of card)

actual action string.append (number of card)

self.stepsDone +=1
BS_DECISION =

bs random = random.randint (1, 5)

if (bs call == (number cards put down ==0):

bs random =




if bs random == 3:
BS DECISION, stateOfPlayer = self.bs(self.stateOfPlayer?2,

(self.stepsDone - 1) $ 13, actual action string)

addCards = sum(self.stateOfTheGame)
if BSiDECISION:

self.reward -=0.03

self.stateOfPlayerl = self.addCards (self.stateOfPlayerl,
self.stateOfTheGame)

self.number for playerl += addCards

self.stateOfTheGame = np.zeros (13, dtype=np.int32)

else:
self.reward +=0.03
self.stateOfPlayer? stateOfPlayer
self.number for player2 += addCards
self.stateOfTheGame = np.zeros (13, dtype=np.int32)

self.pastPutdown = [0,0,0]

else:

positions of i = (self.stepsDone-1) % 13

number of cards = self.stateOfPlayer2[positions of 1]

randomNumber = 0
if number of cards > O:

randomNumber = random.randint (l, number of cards)
else:

number of cards = 0

while number of cards<=0:

positions of i = (positions of i +1)% 13




number of cards = self.stateOfPlayer2[positions of i]

if number of cards >0:

randomNumber = random.randint (1, number of cards)
elses

randomNumber = 0

self.stateOfPlayer2[positions of i]-= randomNumber

self.stateOfTheGame [positions of i] += randomNumber
self.number for player2 -= randomNumber

self.pastPutdown = [2, positions of i, randomNumber]

order card np.zeros (13, dtype=np.int32)

order card [self.stepsDone % 13-1]

observation = {
'playerl count': self.stateOfPlayerl.copy(),
'playerl cards': [self.number for playerl].copy(),
'player2 count': [self.number for player2].copy(),
'stack count': [len(self.stateOfTheGame)].copy (),

'current card': order card.copy ()

done = (self.number for playerl <= 0 ) (self.number for player2
self.stepsDone > 1000
if done:

print ("number for player 1:", self.number for playerl)

print ("number for player 2:", self.number for player2)

print ("steps done:", self.stepsDone)
reward = self.get reward(done)

return observation, reward, done, {}

get reward(self, done):

if done:
print ("player 1 state:", self.stateOfPlayerl)
print ("player 2 state:", self.stateOfPlayer?2)
print ("state of the game:", self.stateOfTheGame)




if self.number for playerl <= 0:
self.reward += 5
elif self.number for player2 <= 0:
self.reward-= 5
elses
if (self.number for playerl+3)<self.number for player2:
self.reward += 1.0
else:
self.reward-= 1.0
episode durations.append (self.stepsDone)

episode rewards.append (self.reward)

print ("player 1 number", self.number for playerl, "player 2
number", self.number for player2)
return self.reward
else:

return O

reset (self) :

self.resetDuplicate ()

order card = np.zeros (13, dtype=np.int32)

[o)

order card[self.stepsDone $ 13] = 1

order card = [self.stepsDone%13 -1]

observation = {
'playerl count': self.stateOfPlayerl.copy(),
'playerl cards': [self.number for playerl].copy(),
'player2 count': [self.number for playerZ2].copy (),
'stack count': [len(self.stateOfTheGame) ].copy(),

'current card': order card.copy ()

return observation

render (self, mode='human') :
print ("Number of cards for player 1:", self.number for playerl)

print ("Number of cards for player 2:", self.number for player2)




close (self) :

pass

translate actions to string(self, action):
bs call =

order = [0,1,2,3,4,5,6,7,8,9,10,11,12]
action string = []

positions of bs = self.pastBSTrue

if (positions of bs ==

bs call =
for i in range(len(action)) :
if i % 3 ==

if action[i] == O:

i+=3

break
elif action[i] == 1:
action string.append (1)
elif action[i] == 2:
action string.append(2)
elif 1 & 3 == 1:
action string.append( action[i])
elif i & 3 == 2:

action string.append( action[i])

i in range(len (action)) :
if 1% == 0:
if action[i] == O0:
bs call =

action string

elif action([i]

action string




elif action[i] == 2:
action string.append(2)
elif 1 %
action string.append( action[i])
elif i & 3 ==
action string.append( action[i])

return bs call, action string

BSGameEnv ()
= PPO('MultiInputPolicy', env, verbose=1)
.load ("Final Testb5")

.learn (total timesteps=int (2e6))

.save ("Final Test7")

for i in range (1) :
obs = env.reset ()
term =
score = 0
ep len mean = []
while term:
action, @ = model.predict (obs)

obs, rew, term, = env.step(action)

score += rew
if term:a
ep len mean.append (env.stepsDone)
print ("IT IS DONE!!!!l™)
.plot durations ()
.plot rewards ()
.1o0ff ()
.show ()

.close ()




