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Boolean Operators 
And, Or, Not
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Boolean Operators 
And, Or, Not

True and False are Python values!
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if expression1 and expression2:
   statement
   statement
   statement
else:
   statement
   statement
   statement
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   statement
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True True



D. Thiebaut, Computer Science, Smith College

if expression1 and expression2:
   statement
   statement
   statement
else:
   statement
   statement
   statement

True True

True



D. Thiebaut, Computer Science, Smith College

if expression1 and expression2:
   statement
   statement
   statement
else:
   statement
   statement
   statement

True True

True



D. Thiebaut, Computer Science, Smith College

if expression1 and expression2:
   statement
   statement
   statement
else:
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   statement
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False True

False
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if expression1 and expression2:
   statement
   statement
   statement
else:
   statement
   statement
   statement

True True

True False
False True
False False

And
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if expression1 or expression2:
   statement
   statement
   statement
else:
   statement
   statement
   statement

False False

True False
False True
True True

Or
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if not expression:
   statement
   statement
   statement
else:
   statement
   statement
   statement

True

False

Not
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else is not always used…

if no20s == 1:
   print( no20s, "$20-bill" )
else:
  print( no20s, "$20-bills" )
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caption = "$20-bill"
if no20s != 1:
   caption = caption + "s"

print( no20s, caption )

else is not always used…
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If-Statements
and Graphics



D. Thiebaut, Computer Science, Smith College

Where are Graphic
Objects Defined?

http://cs.smith.edu/dftwiki/index.php/Zelle%27s_Graphics.py_for_Python_3
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Every element is an OBJECT 

Examples of If-Statements in Graphics 

Organization of a graphic program 

Something completely different… 
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Examples of
If-Statements in 

Graphics
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Point

x, y
p = Point( 50, 150 )

point1

getX()
50

p.getX()

point1 = Point( 50, 150 )

x = point1.getX()
y = point1.getY()
if  x <= 0 or y <= 0:
    # the point is outside the window
    …
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Circlecenter  

radius

Circle Object

getCenter()
Point Object

50
 number

getX()
x, y

point1 = Point( …, … )
circ1 = Circle( point1, … )

center1 = circ1.getCenter()
x = center1.getX()
y = center1.getY()
if  x <= 0 or y <= 0:
    # the center is outside the window
    …
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center  

radius

circ1

getCenter()
center1

50
 number

getX()
x, y

point1 = Point( 50, 150 )
circ1 = Circle( point1, 30 )

center1 = circ1.getCenter()
x = center1.getX()
y = center1.getY()
if  x <= 0 or y <= 0:
    # the center is outside the window
    …

x = circ1.getCenter().getX()
y = circ1.getCenter().getY()
if x <= 0 or y <= 0:
    #    

Same computation

Circle
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Rectangle

Rectangle Object

getP1()
Point Object

50
 number

getX()
x, y

P1  
P2

getP2() r = Rectangle( Point( 50, 150 ),
               Point( 150, 150 ) )
r.move( dx, dy )

x1 = r.getP1().getX()
y1 = r.getP1().getY()
x2 = r.getP2().getX()
y2 = r.getP2().getY()  

mouseP = win.checkMouse()
if mouseP != None:
   x = mouseP.getX()
   y = mouseP.getY()
   if x1 <= x <= x2 and …
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Organization
of a Graphic

Program
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def main():
# open the graphic window

# define  and initialize the graphic objects

# start animation loop.  Stop on specific user 
interaction
while win.checkMouse() == None: 

      # move/update each object according to its speed
      # and direction
   
  

# Loop is over.
# close the graphic window
   

Skeleton 
Program
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def main():
# open the graphic window
win = GraphWin( "Demo", 600, 400 )

# define  and initialize the graphic objects

# start animation loop.  Stop on specific user 
interaction

      # move/update each object according to its speed
      # and direction

  

# Loop is over.
# close the graphic window

Skeleton 
Program
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def main():
# open the graphic window
win = GraphWin( "Demo", 600, 400 ) 

# define  and initialize the graphic objects
circ = Circle( Point( 100, 100 ), 30 )
circ.setFill( 'red' )
circ.draw( win )
dx, dy = 3, 2

# start animation loop.  Stop on specific user 
interaction

      # move/update each object according to its speed
      # and direction

  

# Loop is over.
# close the graphic window

Skeleton 
Program
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# define  and initialize the graphic objects
circ = Circle( Point( 100, 100 ), 30 ) 
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# close the graphic window
   

Skeleton 
Program
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def main():
# open the graphic window
win = GraphWin( "Demo", 600, 400 ) 

# define  and initialize the graphic objects
circ = Circle( Point( 100, 100 ), 30 ) 
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# start animation loop.  Stop on specific user 
interaction
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      circ.move( dx, dy ) 
  

# Loop is over.
# close the graphic window
    

Skeleton 
Program
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def main():
# open the graphic window
win = GraphWin( "Demo", 600, 400 ) 

# define  and initialize the graphic objects
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def main():
# open the graphic window
win = GraphWin( "Demo", 600, 400 ) 

# define  and initialize the graphic objects
circ = Circle( Point( 100, 100 ), 30 ) 
circ.setFill( 'red' ) 
circ.draw( win ) 
dx, dy = 3, 2 

# start animation loop.  Stop on specific user 
interaction
while win.checkMouse() == None: 

      # move/update each object according to its speed
      # and direction
      circ.move( dx, dy ) 
  

# Loop is over.
# close the graphic window
win.close()     

Skeleton 
Program
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def main():
# open the graphic window
win = GraphWin( "Demo", 600, 400 ) 

# define  and initialize the graphic objects
circ = Circle( Point( 100, 100 ), 30 ) 
circ.setFill( 'red' ) 
circ.draw( win ) 
dx, dy = 3, 2 

# start animation loop.  Stop on specific user 
interaction
while win.checkMouse() == None: 

      # move/update each object according to its speed
      # and direction
      circ.move( dx, dy ) 
  

# Loop is over.
# close the graphic window
win.close()   

Skeleton 
Program
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Measuring Distances
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x1

y1
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x1

y1

x2

y2
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x1

y1

x2

y2d
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x1

y1

x2

y2d
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a

b
d

d2 = a2 + b2 



D. Thiebaut, Computer Science, Smith College

d2 = a2 + b2 

a

b
d

d2

b2

a2
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d2 = a2 + b2 

a

b
d

d2

b2

a2

https://www.youtube.com/watch?v=CAkMUdeB06o
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a

b

d2 = a2 + b2 

d
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x1

y1

x2

y2d
b

a
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x1

y1

x2

y2d
b

a
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x1

y1

x2

y2d
b

a

d = sqrt( (y2-y1)*(y2-y1) + (x2-x1)*(x2-x1) )
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x1

y1

x2

y2d

from math import * 

def distance( x1, y1, x2, y2 ): 
    return sqrt( (x1-x2)*(x1-x2) + (y1-y2)*(y1-y2) ) 
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x1

y1

x2

y2d

from math import * 

def distance( x1, y1, x2, y2 ): 
    return sqrt( (x1-x2)*(x1-x2) + (y1-y2)*(y1-y2) ) 

def distanceP( p1, p2 ): 
    x1, y1 = p1.getX(), p1.getY() 
    x2, y2 = p2.getX(), p2.getY() 
    return distance( x1, y1, x2, y2 ) 
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Testing

4

3
5
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Graphics: 
Detecting Obstacles
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Exercise: Obstacle
Take the graphic program moving a circle

around, and create an obstacle.
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We stopped here last time…
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CSC111: Amount of Work

Semester

Le
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Your level
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CSC111: Amount of Work

Semester

Le
ve

l o
f D

iffi
cu

lty

Your level

You are here
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Concepts to Explore
With the Bouncing Ball

• Do this on your own (not in the lab… The lab is 
dense this week!) 

• Multiple balls 

• Balls lose energy every time they hit a wall 

• Balls lose energy as they move around
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Eliza
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The  Turing Test

Dr Suilin Lavelle 
University of Edinburgh

https://www.youtube.com/watch?time_continue=10&v=qrTqmWbYD3Q
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Turing
The Imitation Game

https://www.youtube.com/watch?time_continue=30&v=xlsFwBhiY-M
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BBC Series
On Turing

BBC Series
On Turing

https://youtu.be/S23yie-779k?t=27m55s
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Blade Runner

https://www.youtube.com/watch?time_continue=2&v=Qc_204tXHZY
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Eliza

• Example of Natural Language Processing (NLP) 

• MIT, 1964, Joseph Weizenbaum 

• One of the first chat-bots (Amazon Alexa) 

• Emulates a Rogerian psychotherapist 

• Example of dialogs: https://web.stanford.edu/
group/SHR/4-2/text/dialogues.html

https://web.stanford.edu/group/SHR/4-2/text/dialogues.html
https://web.stanford.edu/group/SHR/4-2/text/dialogues.html
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First Python 
Version of Eliza

# Eliza1.py
# D. Thiebaut
# A very short beginning program for Eliza
# -------------------------------------------------------------------------
# just print the string to the console
# will be transformed to something better later...
def myprint( string ):
    print( string )
    
# sayGoodBye
# say goodbye to the user.
def sayGoodBye( name ):
    myprint( "Good bye " + name )

# isGoodBye
# checks to see if what the user said is one of the keywords for
# ending the conversation.
def isGoodBye( userAnswer ):
    if userAnswer.lower().strip() in [ "bye", 
                            "goodbye", "ciao" ]:
        return True
    else:
        return False

def greetings():
    myprint( "Hello there!" )
    myprint( "What is your name?" )
    name = input( "> " )
    myprint( "Welcome " + name )
    return name

# ---------------------------------------
# main function
# ---------------------------------------                  
def main():

     # greet user and get her name
     userName = greetings()
     
     # conversation: get user input, and respond
     for i in range( 1000 ):

         # get user's statement
         userAnswer = input( "> " )

         # if it is a goodbye statement, exit the loop
         if isGoodBye( userAnswer ) == True:
             break

         # tell the user to continue speaking
         myprint( "Please tell me more..." )

     # if we're here, it's because the loop stopped.
     # say goodbye to the user
     sayGoodBye( userName )
            
         
main()
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Adding Randomness
To Eliza's Dialogs

• Use the random library

from random import *
…

prompts = ["Please go on...", "Please tell me more...",
           "Interesting... Go on, please!", 
           "Yes?  Really? Go on",
           "Weird... I'm not sure what to think of that..." ]

…

myprint( choice( prompts ) )
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Looking for String
Patterns
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The Problem

User types:         "I had a HUGE fight with my brother" 

Program knows: ["mother", "father", "brother", "sister"]
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Option 1"I had a HUGE fight with my brother"

[  
      

"I", 

"had", 

"a", 

"huge", 

"fight", 

"with", 

"my", 

"brother"   
]

["mother", "father", "brother", "sister"]in

split()
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"I had a HUGE fight with my brother"

[  
      

"I", 

"had", 

"a", 

"huge", 

"fight", 

"with", 

"my", 

"brother"   
]

["mother", "father", "brother", "sister"]in

Option 1
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"I had a HUGE fight with my brother"

[  
      

"I", 

"had", 

"a", 

"huge", 

"fight", 

"with", 

"my", 

"brother"   
]

["mother", "father", "brother", "sister"]
in

Option 1
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"I had a HUGE fight with my brother"

[  
      

"I", 

"had", 

"a", 

"huge", 

"fight", 

"with", 

"my", 

"brother"   
]

["mother", "father", "brother", "sister"]

in

Option 1
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"I had a HUGE fight with my brother"

[  
      

"I", 

"had", 

"a", 

"huge", 

"fight", 

"with", 

"my", 

"brother"   
]

["mother", "father", "brother", "sister"]

family = ["mother", "father", "brother", 
"sister"] 

userInput = input( "> " ) 
words = userInput.lower().split() 

familyMatter = False 
for word in words: 
     if word in family: 
          familyMatter = True 
          
if familyMatter == True: 

doSomething() 

Option 1
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"I had a HUGE fight with my brother" [ 

"mother",  

"father",  

"brother",  

"sister" 

]

Option 2
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"I had a HUGE fight with my brother" [ 

"mother",  

"father",  

"brother",  

"sister" 

]

.find

Option 2
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"I had a HUGE fight with my brother" [ 

"mother",  

"father",  

"brother",  

"sister" 

]

.find

Option 2
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"I had a HUGE fight with my brother" [ 

"mother",  

"father",  

"brother",  

"sister" 

]

.find

Option 2
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"I had a HUGE fight with my brother" [ 

"mother",  

"father",  

"brother",  

"sister" 

]

family = ["mother", "father", 
               "brother", "sister"] 

userInput = input( "> " ).lower() 

familyMatter = False 
for word in family: 
     if userInput.find( word ) != -1: 
          familyMatter = True 
          

if familyMatter == True: 
doSomething() 

Option 2
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Ways to Make
Eliza Program Smarter

• Respond to "No", "Never", "Nope" with a different 
answer 

• Detect "I xxx you" and respond with "You xxx me?" 

• Add generated "You xxx me?" to canned answers

TO
 BE

 

DO
NE 

IN 
 

TH
E L

AB
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We stopped here last time…
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Indefinite Loops
(Chapter 8 )
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Reviewing For-Loops 

Applications 

While Loops for Robustness 

Break & Continue 
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For-Loops

Items: [ dog, cat, horse, hen, pig ] 
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For-Loops

Items: [ dog, cat, horse, hen, pig ] 

list = [ dog, cat, horse, hen, pig ]
for x in list:
     process( x )
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For-Loops

Items: [ dog, cat, horse, hen, pig ] 
   0      1        2       3     4  

Index 
Generator
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For-Loops

Items: [ dog, cat, horse, hen, pig ] 
   0      1        2       3     4  

Index 
Generator
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For-Loops

Items: [ dog, cat, horse, hen, pig ] 
   0      1        2       3     4  

Index 
Generator

list = [ dog, cat, horse, hen, pig ]
for i in range( 1, len(list), 3):

x = list[i]
     process( x )
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For loops in context 

Applications 

While Loops for Robustness 

Break & Continue 
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Applications
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Count Matching Items

Items1: [ dog, cat, horse, hen, pig ] 

Items2: [ dog, cat, pigeon, hen, sheep ] 
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Count Matching Items

Items1: [ dog, cat, horse, hen, pig ] 

Items2: [ dog, cat, pig, hen, sheep ] 

Exact Place Matching
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#           0    1    2      3    4
items1 = [ dog, cat, horse, hen, pig ]
items2 = [ dog, cat, pig,   hen, sheep ]

count = 0
for i in range( len( items1 ) ):
    if items1[i]==items2[i]:

    count += 1
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#           0    1    2      3    4
items1 = [ dog, cat, horse, hen, pig ]
items2 = [ dog, cat, pig ]

count = 0

for ???:
    if items1[i]==items2[i]:

    count += 1

What if the lists do not have the same length?
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What is the risk?
What could go wrong? 

What kind of error?
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What is the risk?
What could go wrong? 

What kind of error?

ROBUSTNESS

ROBUSTNESS

ROBUSTNESS

ROBUSTNESS

ROBUSTNESS

ROBUSTNESS

ROBUSTNESS
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#           0    1    2      3    4
items1 = [ dog, cat, horse, hen, pig ]
items2 = [ dog, cat, pig ]

count = 0
for i in range( len( items1 ) ):
    if items1[i]==items2[i]:

    count += 1

What if the lists do not have the same length?
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#           0    1    2    3    4
items1 = [ dog, cat, horse]
items2 = [ dog, cat, pig, hen, pig ]

count = 0
for i in range( len( items1 ) ):
    if items1[i]==items2[i]:

    count += 1

items1 may not be the longest list
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https://docs.python.org/3.4/library/functions.html
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#           0    1    2    3    4
items1 = [ dog, cat, horse]
items2 = [ dog, cat, pig, hen, pig ]

count = 0
len1 = len( items1 )
len2 = len( items2 )
for i in range( min( len1, len2 ) ):
    if items1[i]==items2[i]:

    count += 1
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Applications, #2



D. Thiebaut, Computer Science, Smith College

Count Matching
Misplaced Items

Items1: [ dog, cat, horse, hen, pig ] 

Items2: [ cat, pig, pigeon, hen, dog ] 
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Count Matching
Misplaced Items

Items1: [ dog, cat, horse, hen, pig ] 

Items2: [ dog, pig, pigeon, hen, cat ] 
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Algorithm

Items1: [ dog, cat, horse, hen, pig ] 

Items2: [ dog, pig, pigeon, hen, cat ] 

0       1      2       3      4  

0      1       2         3       4  
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count: 1
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Algorithm
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count: 1 2

Algorithm

Items1: [ dog, cat, horse, hen, pig ] 

Items2: [ dog, pig, pigeon, hen, cat ] 

0       1      2       3      4  

0      1       2         3       4  

i

j
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#           0    1     2      3    4
items1 = [ dog, cat, horse,  hen, pig]
items2 = [ dog, pig, pigeon, hen, cat]

count = 0

for i in range( len( items1 ) ):
    for j in range( len( items2 ) ): 

    if items1[i]==items2[j]:
 count += 1
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For loops in context 

Applications 

While Loops for Robustness 

Break & Continue 
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While Loop

# get a positive number from user
while boolean_expression:
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While Loop

# get a positive number from user
while boolean_expression:
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While Loop

# get a positive number from user
while boolean_expression:
    

Is expression True?
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While Loop

# get a positive number from user
while boolean_expression:
    If True, then 

execute body
of While Loop
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While Loop

# get a positive number from user
while boolean_expression:
    

Is expression True?
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While Loop

# get a positive number from user
while boolean_expression:
    

Expression is False
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Robust Input
With While Loops

• Example 1:  While quantity not valid

• Example 2:  While item not in list



D. Thiebaut, Computer Science, Smith College

# get a positive number from user
x = eval( input( "> " ) )

. . .
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# get a positive number from user
x = eval( input( "> " ) )

. . .

What if user enters negative number?
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# get a positive number from user
x = eval( input( "> " ) )
while x < 0:
   x = eval( input( "Invalid number\n> " ) )

Solution: keep on asking until input is ok
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Write Robust Functions
That Prompt

for Quantities
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Solution 1
# get a positive number from user
def getPositiveInt():
   x = int( input( "> " ) )
   while x < 0:
      x = int( input( "Invalid number\n> " ) )
   return x

x = getPositiveInt()
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Robust Input
With While Loops

• Example 1:  While quantity not valid

• Example 2:  While item not in list



D. Thiebaut, Computer Science, Smith College

# get a YES/NO answer from user
def getAnswerYesNo():
   x = input( “Continue (Yes/No)? " ) )

   while ???:
      print( “Invalid input, must be YES or NO” )
      x = input( “Continue (Yes/No)? " ) )
   return x

ans = getAnswerYesNo()
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# get a YES/NO answer from user
def getAnswerYesNo():
   x = input( “Continue (Yes/No)? " ) ).upper()

   while ( x in [ “YES”, “NO” ] ) == False:
      print( “Invalid input, must be YES or NO” )
      x = input( “Continue (Yes/No)? " ) ).upper()

   return x

ans = getAnswerYesNo()
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# get a YES/NO answer from user
def getAnswerYesNo():
   x = input( “Continue (Yes/No)? " ) ).upper()

   while not ( x in [ “YES”, “NO” ] ):
      print( “Invalid input, must be YES or NO” )
      x = input( “Continue (Yes/No)? " ) ).upper()

   return x

ans = getAnswerYesNo()

Alternative Coding 
(harder to grasp, but shorter)
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For loops in context 

Applications 

While Loops for Robustness 

Break & Continue 
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Break and Continue
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Monopoly = loop
break = ?

continue = ?
http://en.wikipedia.org/wiki/File:German_Monopoly_board_in_the_middle_of_a_game.jpg

http://en.wikipedia.org/wiki/File:German_Monopoly_board_in_the_middle_of_a_game.jpg
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Monopoly = loop
break = ?

continue = ?

Start
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Monopoly = loop
break = ?

continue = ?

Loop Start
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Monopoly = loop
break = ?

continue = ?

Break
Start
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Monopoly = loop
break = ?

continue = ?

Loop Start
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Monopoly = loop
break = ?

continue = ?

Continue
Start
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Applying Break
and Continue to 

Eliza


