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theGame = RBallGame(probA, probB)

theGame.play()
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def main():

printIntro()
probA, probB, n = getInputs()
# Play the games
stats = SimStats()
for i in range(n):

theGame = RBallGame(probA, probB)   # Create a new game
theGame.play()                      # Play it
stats.update(theGame)           # Get info about completed game

# Print the results
stats.printReport()
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� class SimStats:
def __init__(self):

self.winA = 0
self.winB = 0
self.shutsA = 0
self.shutsB = 0
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def update(self, aGame):

a, b = aGame.getScores()
if a > b:                           # A won the game

self.winsA = self.winsA + 1
if b == 0:

self.shutsA = self.shutsA + 1
else:                               # B won the game

self.winsB = self.winsB + 1
if a == 0:

self.shutsB = self.shutsB + 1
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Summary of 500 games:

wins (% total)   shutouts (% wins)  
--------------------------------------------
Player A:   393  78.6%          72  18.3%
Player B:   107  21.4%           8   7.5%
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� def printReport(self):

# Print a nicely formatted report
n = self.winsA + self.winsB
print "Summary of", n , "games:"
print
print "          wins (% total)   shutouts (% wins) "
print "--------------------------------------------"
self.printLine("A", self.winsA, self.shutsA, n)
self.printLine("B", self.winsB, self.shutsB, n)
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� def printLine(self, label, wins, shuts, n):

template = "Player %s:  %4d %5.1f%% %11d  %s " 
if wins == 0:        # Avoid division by zero!

shutStr = "----- " 
else:

shutStr = "%4.1f%%" % (float(shuts)/wins*100)
print template % (label, wins, float(wins)/n*100,\

shuts, shutStr) 
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� class RBallGame:
def __init__(self, probA, probB):

# Create a new game having players with the given probs.
self.playerA = Player(probA)
self.playerB = Player(probB)
self.server = self.playerA  # Player A always serves first
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RBallGame $�-�����!�
theGame = RBallGame(.6, .5)
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���$�������	�RBallGame
� def play(self):

# Play the game to completion
while not self.isOver():
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� if self.server.winsServe():
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���$�������	�RBallGame
� def play(self):

# Play the game to completion
while not self.isOver():

if self.server.winsServe():
self.server.incScore()

else:
self.changeServer()

� >�������
�self �!�
��RBallGame0
� :��$�����!�
$	��������!�!���$�
�(��������(��
�����������!�+isOver 
���
changeServer,��������RBallGame �$
!!�

����(�������+winServe 
���inScore,�"���
����Player �$
!!#
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� def getScores(self):

# RETURNS the current scores of player A and player B
return self.playerA.getScore(), self.playerB.getScore()
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� def __init__(self, prob):
# Create a player with this probability
self.prob = prob
self.score = 0
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� def winsServe(self):
# RETURNS true with probability self.prob
return random() <= self.prob
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� def incScore(self):
# Add a point to this player's score
self.score = self.score + 1

� ����"��
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$����"�
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� def getScore(self):
# RETURN this player's current score

return self.score
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# objrrball.py
#    Simulation of a racquet game.
#    Illustrates design with objects.

from random import random

class Player:
# A Player keeps track of service probability and score

def __init__(self, prob):
# Create a player with this probability
self.prob = prob
self.score = 0

def winsServe(self):
# RETURNS true with probability self.prob
return random() <= self.prob

def incScore(self):
# Add a point to this player's score
self.score = self.score + 1

def getScore(self):
# RETURN this player's current score
return self.score
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class RBallGame:

# A RBallGame represents a game in progress. A game as two players
# and keeps track of which one is currently serving.

def __init__(self, probA, probB):
# Create a new game having players with the given probs.
self.playerA = Player(probA)
self.playerB = Player(probB)
self.server = self.playerA  # Player A always serves first

def play(self):
# Play the game to completion
while not self.isOver():

if self.server.winsServe():
self.server.incScore()

else:
self.changeServer()

def isOver(self):
# RETURNS game is finished (i.e. one of the players has won).
a,b = self.getScores()
return a == 15 or b == 15 or \

(a == 7 and b == 0) or (b==7 and a == 0)

def changeServer(self):
# Switch which player is serving
if self.server == self.playerA:

self.server = self.playerB
else:

self.server = self.playerA

def getScores(self):
# RETURNS the current scores of player A and player B
return self.playerA.getScore(), self.playerB.getScore()
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class SimStats:

# SimStatistics handles accumulation of statistics across multiple
#   (completed) games. This version tracks the wins and shutouts for
#   each player.

def __init__(self):
# Create a new accumulator for a series of games
self.winsA = 0
self.winsB = 0
self.shutsA = 0
self.shutsB = 0

def update(self, aGame):
# Determine the outcome if aGame and update statistics
a, b = aGame.getScores()

if a > b:                             # A won the game
self.winsA = self.winsA + 1
if b == 0:

self.shutsA = self.shutsA + 1
else:                                 # B won the game

self.winsB = self.winsB + 1
if a == 0:

self.shutsB = self.shutsB + 1

def printReport(self):
# Print a nicely formatted report
n = self.winsA + self.winsB
print "Summary of", n , "games:"
print
print "          wins (% total)   shutouts (% wins)  "
print "--------------------------------------------"
self.printLine("A", self.winsA, self.shutsA, n)
self.printLine("B", self.winsB, self.shutsB, n)

def printLine(self, label, wins, shuts, n):
template = "Player %s:  %4d %5.1f%% %11d  %s"
if wins == 0:        # Avoid division by zero!

shutStr = "-----"
else:

shutStr = "%4.1f%%" % (float(shuts)/wins*100)
print template % (label, wins, float(wins)/n*100, shuts, shutStr) 
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def printIntro():

print "This program simulates games of racquetball between two"
print 'players called "A" and "B".  The ability of each player is'
print "indicated by a probability (a number between 0 and 1) that"
print "the player wins the point when serving. Player A always"
print "has the first serve.\n"

def getInputs():
# Returns the three simulation parameters
a = input("What is the prob. player A wins a serve? ")
b = input("What is the prob. player B wins a serve? ")
n = input("How many games to simulate? ")
return a, b, n

def main():
printIntro()

probA, probB, n = getInputs()

# Play the games
stats = SimStats()
for i in range(n):

theGame = RBallGame(probA, probB) # create a new game
theGame.play()                    # play it
stats.update(theGame)             # get info about completed game

# Print the results
stats.printReport()
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� def __init__(self):
self.dice = [0]*5
self.rollAll()

� ���!������"��!�����
��!�
�$�!���"�"�%��
E����!#����������������������!������
�
�����%
$��!#

� :�������������!������$$�!�$�����������

��������$$�
$$��"���������#
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� ��������$$��	�
$$�������!�
�!����
$��
!���"���$$��	�
!�$����������
�(���
�����$�����������"������
(��������$
����#

� :���
��!����"��(���������������$$�����
!!��	�
�
$�!���"�����'�!#�B����'
��$�
�
roll([0,3,4]) (�$$���$$���������������!�����!�
8
�&
�
���)#

� :���
���!��
�$�������	�������	������$�!�
�
	����
���	�
���(��
�����%
$���"����
���
$�!������!�����#
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���$�������	�����*���$

� def roll(self, which)
for pos in which:

self.dice[pos] = randint(1,6)

� :���
���!����$$�������$������
rollAllG

� def rollAll(self):
self.roll(range(5))

� 9���
�range(5) �!��!������	����
���
�
$�!���"�
$$���������'�!#
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���$�������	�����*���$

� ����values "��������������!�����%
$��!�
�"����������!��������
�������!�$
���#

� def values(self):
return self.dice[:]

� :�������(�����
���
�������"����������
$�!�����!$����	���;

� �"�
�Dice �$���������"��!�����$�!�����	��!�
�
�-�"����values
����(�$$�����
""��������
���	��
$������!�������������Dice ������#
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� ����score �������(�$$���������������
(������"�����������������#

� :�����������'
���������%
$��!�
���
����������(�������(���
%��
����"�����
�
�����!���������
�$�#

� 7��’!��������
�!����	�(����(�
�������
���
�!�
���
��������
��	�%�!������
��""�

�����#
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� :���
������-��"����!�"��������
!�
���$���
(
������!���
�����-��	�"����
���
��!!��$���
��#

� ������������
��(�������������-��!�
������
��0���"�$$����!��
$!������
��!�
�
�������"�
�-���
����������
�����!���$��
���"���
�"�$$����!�0
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� ����!���$��(
���������-������
����!����
���
���
�$�!���"����������!��"��
���%
$��#

� counts[i] (�$$����������������"�
����!���
��i �����!����������$$#

� �"����������
���[3,2,5,2,3]
����������
������$�!��(�$$����[0,0,2,2,0,1,0]#

� counts[0] (�$$�
$(
�!����8�!����������
	��"������H 1#
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���$�������	�����*���$

� :�������!�
����
��
�����-��	�"���
�"�$$�
���!�����
�$!�$��-��	�"���
�&�
���
������
counts#

� def score(self):
counts = [0] * 7
for value in self.dice:

counts[value] = counts[value] + 1
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���$�������	�����*���$
if 5 in counts:

return "Five of a Kind", 30
elif 4 in counts:

return "Four of a Kind", 15
elif (3 in counts) and (2 in counts):

return "Full House", 12
elif (not (3 in counts)) and (not (2 in counts)) \

and (counts[1]==0 or counts[6] == 0):
return "Straight", 20

elif 3 in counts:
return "Three of a Kind", 8

elif counts.count(2) == 2:
return "Two Pairs", 5

else:
return "Garbage", 0

� ������(�D%��
$��
�������-���"���.
�)
�
���&��"�
�-���
�
����-��	���
��������
�������
��!��� (not (2 in 
counts)) 	�
�
����!���
�����������!��(�"�%��
��!������%
$��!#��"��������!����1
����������%
$��!���!��
�����.
�
����"��������!�����
�����%
$��!���!�������1#
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� 7��’!�����������0
� >>> from dice import Dice

>>> d = Dice()
>>> d.values()
[2, 3, 2, 6, 3]
>>> d.score()
('Two Pairs', 5)
>>> d.roll([3])
>>> d.values()
[2, 3, 2, 2, 3]

>>> d.score()
('Full House', 12)
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� :����(�
���
������������(�����(���
��
���$������������-���	
��#

� :���
���!��������(����!�	�����"$�!����������
���
�$!�
���!�		�!��(�����������!�(�$$������
���������$���������������PokerInterface
�$
!!#

� �����
$$�
�PokerApp (�$$���������-������
�-��"�
��������
�����
�������"������
�
�������
�����"
��#�7��’!������
$�E�����!��%
$��!�"��!�#
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class PokerApp:

def __init__(self):
self.dice = Dice()
self.money = 100
self.interface = PokerInterface()

� ��������������	�
�
�(�����
���
����!�
�����"�
���!��$
!!�
����
$$���!�run ������#

� �������	�
��(�$$�$���
�
$$�(��	������!������
����������$
���	��
��!�����$������
����������
�����"��������������!�����<���#
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� �����������!�!�F�8�����$
��
��
��
�(��
�
�����������
!�$��	�
!
self.money >= 10#

�  ���������	�(������������$
����(
��!�
���������������������!�������"��������
�!��������"
��#
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� def run(self):

while self.money >= 10 and self.interface.wantToPlay():
self.playRound()            

self.interface.close()

� ����interface.close() �
$$�
������
�������(�$$�$����!����
�������!!
����$�
��
��
�!����
!��������	�
�"��
$���!!
	�
�
�$�!��	�	�
����!�(����(!
����#

� @�(�(�D$$�"���!���������$
�>�����������#

����������	�
����	
���� 31

���$�������	�����*���$

� /
������������!�!�!��"�
�!����!��"���$$!#�
6
!������������$$!
������$
���’!�!�����
(�$$����
���!���#

� def playRound(self):
self.money = self.money – 10
self.interface.setMoney(self.money)
self.doRolls()
result, score = self.dice.score()
self.interface.showResult(result, score)
self.money = self.money + score
self.interface.setMoney(self.money)        
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� :������(���"���
������!����������!���������
�����!��
�������������������"����
interface �!���%�-��#

� ����F�8�"�������$
���!�"��!����������
�
�������
�����"
����!����
����(����������(�
�������"�
���������
����	#

� �������	�
�������!!�!�
�!����!��"���$$!�
+doRolls,
���!�$
�!�������!�$�
�
������
��!�
���������#
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� 7
!�$�
�(�������������$�����������������$$��	�
�����!!#

� �����
$$�
�
$$����������
�����$$��#

� ����
�(�������
�$������
����������!���$$��	�
�!���!�$���������������$�������������!���<���!�
�������$������"���������$$!��!���
����#

� rolls -���!���
�-��"���(��
�������!�����
������
%���������$$��#
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� def doRolls(self):

self.dice.rollAll()
roll = 1
self.interface.setDice(self.dice.values())
toRoll = self.interface.chooseDice()
while roll < 3 and toRoll != []:

self.dice.roll(toRoll)
roll = roll + 1
self.interface.setDice(self.dice.values())
if roll < 3:

toRoll = self.interface.chooseDice()

� :��(0�:�D%������$����������
!���"�������!�
�"����������
���%����-������	�
�#

� :���
�D����!������������
�!��(�����D���
%��
�
�!��������"
��G
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� ������������!!��"���!�	���	�PokerApp
�
(��
$!����%�$�����
�!����"��
�����"���
�
	�������PokerInterface �$
!!#

� ���������"
�����!��!�������������!�"���
��!�$
���	���"���
�����–
� setMoney

� setDice

� showResult
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$$�(�������
"���������!���–
� wantToPlay

� chooseDice

� ���!��������!��
��������$������������
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��$��-�
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�PokerApp
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��#
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$������"
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����!�
$$�������
����$��
����������$�
�!��(����	���(
���
������$��
���'���
!��������"
���"��!��"���
��!���	�
�������		��	������!�!#

� :���
���(�
-�����PokerApp �$
!!�!��
��
�������!��������"
����!�!���$����
!�
�
�
�
����������������!�������#
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� def __init__(self, interface):
self.dice = Dice()
self.money = 100
self.interface = interface

� 6��!�����	����������"
������
!�
�
�
�
�����
�(���
���
!�$���!����""������
�����"
��!�(����������-������	�
�#

� 9���D!�
��
�������!���'���
!���
�����"
���
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� # textinter.py

class TextInterface:
def __init__(self):

print "Welcome to video poker.“

def setMoney(self, amt):
print "You currently have $%d." % (amt)

def setDice(self, values):
print "Dice:", values

def wantToPlay(self):
ans = raw_input("Do you wish to try your luck? ")
return ans[0] in "yY“

def close(self):
print "\nThanks for playing!"
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!���?�
� def showResult(self, msg, score):

print "%s. You win $%d." % (msg,score)

def chooseDice(self):
return input("Enter list of which to change ([] to stop) ")

� ?!��	����!������"
��
�(���
����!������
PokerApp ���	�
�#�9���D!�
�����$����
���	�
��

from pokerapp import PokerApp
from textinter import TextInterface

inter = TextInterface()
app = PokerApp(inter)
app.run()
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Welcome to video poker.
Do you wish to try your luck? y
You currently have $90.
Dice: [6, 4, 1, 1, 6]
Enter list of which to change ([] to stop) [1]
Dice: [6, 3, 1, 1, 6]
Enter list of which to change ([] to stop) [1]
Dice: [6, 4, 1, 1, 6]
Two Pairs. You win $5.
You currently have $95.
Do you wish to try your luck? y
You currently have $85.
Dice: [5, 1, 3, 6, 4]
Enter list of which to change ([] to stop) [1]
Dice: [5, 2, 3, 6, 4]
Enter list of which to change ([] to stop) []
Straight. You win $20.
You currently have $105.
Do you wish to try your luck? n

Thanks for playing!
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� @�(���
��(�’%��%���"������
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��(��-!
�(���
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���(��-����
����A?���!��������"
��#

� ���!���(������"
���(�$$�!�����������
%
����!�������!�"��������������'��
�
!���%��!���
�
���(�$$�$�-�$���
%��

�������
$���$����������!#
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� >�<��������!

� ����"
��!��"����������
���������������!�����(�$$����
���������!$����!�$
���#

� ����setDice 
���setMoney ������!�(�$$����
�!��������
�	�����!����!�$
�!#

� :���
%�������������������
�showResult#�����
(
��(���
����!�$
�����!���"���
������!�
������
��������"�����(����(
����(�
���!�!�������!�
�
$$���
�!�
��!��
�#
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� :���
���!��������!����	�����"���
�����
"���������!��#

� ���wantToPlay
������!����
������!��
���(������$$��	�������������<������	����
!�$�����	�����“>�$$� ���” ���“I���” ������!#

� ������$������chooseDice
�(�����$��
�
%��
�������������!��"����
�������������
��$$��#�:���������!�$�����	�������������
��$$
�����“>�$$� ���” ����������$�����
��!���#
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� ����A?���
-�!��!���"�������!�
�������#�:��
�
�����!������Button 
���DieView �$
!!�
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����!0

� :�’$$��!��
�$�!���"�Button!�
!�(�������������
�
$��$
�������	�
�������
�������#
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���(�$$��������
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� :�����!����������!���<�����
�����%
$���
������!�"�����
�������
������(�$$����!���

���%��
������������!�!�����
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�
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$$���choose#

� ����choose ��������
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��$!�
!�
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�
���%
��!�
����
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� �����������%
$����!�����$
��$��"�����
���������
��(
!��$��-��#

� B����'
��$�
��"�(��
���(
����	�"�������
�!����������!�������������“>�$$� ���” ���
“I���” ������
�(�����$���!�����!������

choice = self.choose(["Roll Dice", "Quit"])
if choice == ("Roll Dice"):

…
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def choose(self, choices):

buttons = self.buttons
# activate choice buttons, deactivate others
for b in buttons:

if b.getLabel() in choices:
b.activate()

else:
b.deactivate()

# get mouse clicks until an active button is clicked

while True:
p = self.win.getMouse()
for b in buttons:

if b.clicked(p):
return b.getLabel()
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� ����DieView �$
!!�(�$$�����
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� ����DieView ���!����������
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���

���!�%�������$�!���������!����(������������!�
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� 9���’!�����setValue �������
!����(
!�
def setValue(self, value):

# Turn all the pips off

for pip in self.pips:

pip.setFill(self.background)

# Turn the appropriate pips back on

for i in self.onTable[value]:

self.pips[i].setFill(self.foreground)
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� :��������������"������DieView �$
!!�
���
����	�
�setColor ����������
��
�	��������$����!���"�����
(��	�����
���!#

� ���setValue
�������$����"��������!��!�
������������������%
$����"�������!�
����
%
��
�$��foreground#

����������	�
����	
���� ��8

 �%�$����	�
�A?�

� ����
$	�������"���setColor !���!�
!��
�	��"��(
��#
� ��
�	��foreground ���������(���$��

� >���
(�������������%
$����"��������

� ����!������!�����!�!���$
�����setValue
�����
setValue ��<����!�����%
$���������!����
!�
�
�
�
�����
�
���dieView ���!�’��!��������!�
%
$���
��(����#�������������!��
%�������
��������������%
$����!���!�
����0

����������	�
����	
���� ���

 �%�$����	�
�A?�

� ������$������setColor
�(���(�
-�
setValue !����
�������������!�����
��������%
$���
self.value = value

� ���!�$����!����!�����%
$����
�
���������

����!�
����%
��
�$���
$$���value#

� :������������"��
��������setValue
�
setColor �!�
�����E�#

����������	�
����	
���� ���

 �%�$����	�
�A?�
def setColor(self, color):

self.foreground = color

self.setValue(self.value)
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class GraphicsInterface:

def __init__(self):
self.win = GraphWin("Dice Poker", 600, 400)
self.win.setBackground("green3")
banner = Text(Point(300,30), "Python  Poker  Parlor")
banner.setSize(24)
banner.setFill("yellow2")
banner.setStyle("bold")
banner.draw(self.win)
self.msg = Text(Point(300,380), "Welcome to the dice table.")
self.msg.setSize(18)
self.msg.draw(self.win)
self.createDice(Point(300,100), 75)
self.buttons = []
self.addDiceButtons(Point(300,170), 75, 30)
b = Button(self.win, Point(300, 230), 400, 40, "Roll Dice")
self.buttons.append(b)
b = Button(self.win, Point(300, 280), 150, 40, "Score")
self.buttons.append(b)
b = Button(self.win, Point(570,375), 40, 30, "Quit")
self.buttons.append(b)
self.money = Text(Point(300,325), "$100")
self.money.setSize(18)
self.money.draw(self.win)
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� def createDice(self, center, size):
center.move(-3*size,0)
self.dice = []
for i in range(5):

view = ColorDieView(self.win, center, size)
self.dice.append(view)
center.move(1.5*size,0)

def addDiceButtons(self, center, width, height):
center.move(-3*width, 0)
for i in range(1,6):

label = "Die %d" % (i)
b = Button(self.win, center, width, height, label)
self.buttons.append(b)
center.move(1.5*width, 0)
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def setMoney(self, amt):

self.money.setText("$%d" % (amt))

def showResult(self, msg, score):

if score > 0:

text = "%s! You win $%d" % (msg, score)

else:

text = "You rolled %s" % (msg)

self.msg.setText(text)

def setDice(self, values):

for i in range(5):

self.dice[i].setValue(values[i])
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�
������!��#

� def wantToPlay(self):
ans = self.choose(["Roll Dice", "Quit"])
self.msg.setText("")
return ans == "Roll Dice"
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def chooseDice(self):

# choices is a list of the indexes of the selected dice
choices = []                    # No dice chosen yet
while True:

# Wait for user to click a valid button
b = self.choose(["Die 1", "Die 2", "Die 3", "Die 4", "Die 5",

"Roll Dice", "Score"])
if b[0] == "D":             # User clicked a die button

i = eval(b[4]) - 1      # Translate label to die index
if i in choices:        # Currently selected, unselect it

choices.remove(i)
self.dice[i].setColor("black")

else:                   # Currently unselected, select it
choices.append(i)
self.dice[i].setColor("gray")

else:                       # User clicked Roll or Score
for d in self.dice:     # Revert appearance of all dice

d.setColor("black")
if b == "Score":        # Score clicked, ignore choices

return []
elif choices != []:     # Don't accept Roll unless some

return choices      # dice are actually selected
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� def close(self):
self.win.close()
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� inter = GraphicsInterface()
app = PokerApp(inter)
app.run()
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for obj in objects:

obj.draw(win)
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class ColorDieView(DieView):

def setValue(self, value):

self.value = value

DieView.setValue(self, value)

def setColor(self, color):

self.foreground = color

self.setValue(self.value)
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