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>>> 2 / 2 + 1 * 3
4.0

>>> 2 / (2 + 1) * 3
2.0



•
451

•

3.1416
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/
•

>>> 5 / 3
1.6666666666666667

>>> 6 / 3
2.0

11



• //
>>> 6 // 3
2

•
>>> 11 // 5
2

>>> 5 // 3 
1

•
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•
•

“Hello"
'Picobot'
“Your mother was a hamster, and your father 
smelt of elderberries.”
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>>> temp = 77
>>> temp - 5
72
>>> (temp - 32) * 5 / 9
25.0

>>> temp = 80
>>> temp
80

14



•

•
    3.1416
    'Picobot'
•
    temp

•

(temp - 32) * 5 / 9

15



(temp - 32) * 5 / 9
( 77  - 32) * 5 / 9

   45 * 5 / 9
                  225 / 9
                     25.0
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   quarters = 2
   dimes = 3
   nickels = 1
   pennies = 4
   cents = quarters*25 + dimes*10 + nickels*5 + pennies
   print('you have', cents, 'cents')

17



•
temp = 20

•
 = 

•
=

•

= is known as the
assignment operator



•

•
num1 = 100
num2 = 120            num1   100    num2   120

num1 = 50             num1          num2   

num1 = num2 * 2       num1          num2   
       
          

num2 = 60             num1          num2    

Fill in the blanks!



•

•
num1 = 100
num2 = 120            num1   100    num2   120

num1 = 50             num1    50    num2   120

num1 = num2 * 2       num1   240    num2   120
       120  * 2
          240   

num2 = 60             num1   240    num2    60



•

•
sum = 13
val = 30               sum    13     val    30

  sum = sum + val      sum           val    
        
           

  val = val * 2        sum           val    
        
            

Fill in the blanks!



•

•
sum = 13
val = 30               sum    13     val    30

  sum = sum + val      sum    43     val    30
        13  +  30
           43

  val = val * 2        sum    43     val    60
        30  * 2
           60 



  # a program to compute the value of some coins

  quarters = 2       # number of quarters
  dimes = 3
  nickels = 1
  pennies = 4

  cents = quarters*25 + dimes*10 + nickels*5 + pennies
  print('you have', cents, 'cents') 

.py
• coins.py

23



print( )
or

print( , , … )

•

print()

24



•

•

print('the results are:', 15 + 5, 15 – 5)

'the results are:'    20      10

 the results are: 20 10

• second example:
  cents = 89
   print('you have', cents, 'cents')

'you have'    89   'cents'

 you have 89 cents 25



• The type function gives us the type of an expression:
>>> type('hello')
<class 'str'>
>>> type(5 / 2)
<class 'float'>

• Variables in Python do not have a fixed type.
•

>>> temp = 25.0
>>> type(temp)
<class 'float'>
>>> temp = 77
>>> type(temp)
<class 'int'>

26



•

•

  total = 0 total      num1
  num1 = 5
  num2 = 10 num2
  total = num1 + num2
  

27



•

•

  total = 0 total      num1
  num1 = 5  15         5
  num2 = 10 num2
  total = num1 + num2  10
  total = num1 + num2
            5  +  10
              15

28



x = 15
name = 'Picobot'
x = x // 2
print('name ', x, type(x))

A.   Picobot 7 <class 'int'>
B.   Picobot 7.5 <class 'float'>
C.   name 8 <class 'int'>
D.   name 7 <class 'int'>
E.   name 7.5 <class 'float'>
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x = 15
name = 'Picobot'
x = x // 2 # x = x // 2
print('name ', x, type(x))            15 // 2
                                       7
      'name '  7  type(7)

                 <class 'int'>

A.   Picobot 7 <class 'int'>
B.   Picobot 7.5 <class 'float'>
C.   name 8 <class 'int'>
D.   name 7 <class 'int'>
E.   name 7.5 <class 'float'>

30



x = 15
name = 'Picobot'
x = 7.5
print(name, ' x ', type(x))

A.   name x <class 'float'>
B.   Picobot 7.5 <class 'float'>
C.   Picobot x <class 'float'>
D.   Picobot 15 <class 'int'>
E.   name 7.5 <class 'str'>

31



x = 15
name = 'Picobot'
x = 7.5
print(name, ' x ', type(x))

  'Picobot' ' x '  type(7.5)

                 <class 'float'>  

A.   name x <class 'float'>
B.   Picobot 7.5 <class 'float'>
C.   Picobot x <class 'float'>
D.   Picobot 15 <class 'int'>
E.   name 7.5 <class 'str'>

32



                     
x = 5                
y = 6                
x = y + 3            
z = x + y            
x = x + 2           

   x    y   z  

A.   11   6   15
B.   11   6   11
C.   11   6   17
D.   7    6   11
E.   none of these, because the code has an error 33



              x    y    z  
x = 5                5
y = 6                5    6
x = y + 3            9    6   
z = x + y                     ?
x = x + 2            ?     

   x    y   z  

A.   11   6   15
B.   11   6   11
C.   11   6   17
D.   7    6   11
E.   none of these, because the code has an error 34



                     x    y    z  
x = 5                5
y = 6                5    6
x = y + 3            9    6   
z = x + y            9    6   15
x = x + 2            11   6   15           
  

   x    y   z  

A.   11   6   15
B.   11   6   11
C.   11   6   17
D.   7    6   11
E.   none of these, because the code has an error

    9 + 2
    11

changing the value of x 
does not change the value of z!
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•

•
•

•

• 'P'
• 'y'
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String Operations

• string index 

• string start  end 

up to but 
not including
this index

from
this index

37



String Operations (cont.)

• string1 + string2

• string * num_copies

• len(string)
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String Operations (cont.)

• string1 + string2

• string * num_copies

• len(string)

Remark: 
Operators depends on the types of their 
operands 

<type ‘str’> + <type ‘str’> => concatenation

<type ‘str’> * <type ‘int’> => duplication 

39



s

s = 'abc'

s = ('d' * 3) + s

s = s[2:-2]

A.   'ddab'   

B.   'dab' 
C.   'dda'
D.   'da'
E.   none of these

40



s

s = 'abc'

s = ('d' * 3) + s
      'ddd'   + 'abc'  ➔   'dddabc'

s = s[2:-2]                 
    'dddabc'[2:-2]               

                             'dddabc'
A.   'ddab'   

B.   'dab' 
C.   'dda'
D.   'da'
E.   none of these

0 1 2 3 4 5

-6 -5 -4 -3 -2 -1

41



Skip-Slicing

• string start  end stride_length 

s = ‘Brown University go bears!'
 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
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Skip-Slicing

• string start  end stride_length 

s = ‘Brown University go bears!'
 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
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Skip-Slicing

• string start  end stride_length 

s = ’Brown University go bears!'
 

> s[0::23]+s[6:0:-2]+s[-1]*2 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
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Skip-Slicing

• string start  end stride_length 

s = ’Brown University go bears!'
 

> s[0::23]+s[6:0:-2]+s[-1]*2 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

45



Skip-Slicing

• string start  end stride_length 

s = ’Brown University go bears!'
 

> s[0::23]+s[6:0:-2]+s[-1]*2 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

46
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Lists
•

•

•

48



List Ops == String Ops (more or less)

49



List Ops == String Ops (more or less)

50



mylist = [1, 2, [3, 4, 5]]
print(mylist[1], mylist[1:2])

A.   2 2 3  
B.   2 [2, 3] 
C.   2 2
D.   2 2 [3, 4, 5]
E.   none of these

51



          0    1          2
mylist = [1, 2, [3, 4, 5]]
print(mylist[1], mylist[1:2])
          

          2        [2]

A.   2 2 3  
B.   2 [2, 3] 
C.   2 2
D.   2 2 [3, 4, 5]
E.   none of these!!       2 [2]

up to but not including
this indexfrom

this index

Slicing a list always
produces a list!
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•
>>> s = ’Bears'
>>> s[1:2]
'e'
>>> s[1]
'e'

•
•
•
>>> info = ['Star Wars', 1977, 'PG', [35.9, 460.9]] 
>>> info[1:2]
[1977]                 
>>> info[1]                
1977                       
>>> info[-1]                
[35.9, 460.9]              53



•
>>> s = ’Bears'
>>> s[1:2]
'e'
>>> s[1]
'e'

•
•
•
>>> info = ['Star Wars', 1977, 'PG', [35.9, 460.9]] 
>>> info[1:2] >>> ???  # what is needed?
[1977]                 35.9
>>> info[1]                
1977                       
>>> info[-1]                
[35.9, 460.9]              54



•
>>> s = ’Bears'
>>> s[1:2]
'e'
>>> s[1]
'e'

•
•
•
>>> info = ['Star Wars', 1977, 'PG', [35.9, 460.9]] 
>>> info[1:2] >>> info[-1][0]
[1977]                 35.9
>>> info[1]                
1977                       
>>> info[-1]                
[35.9, 460.9]              55



Note the difference!
•

>>> s = ’Bears'
>>> s[1:2]
'e'
>>> s[1]
'e'

•
•
•
>>> info = ['Star Wars', 1977, 'PG', [35.9, 460.9]] 
>>> info[1:2] >>> info[-1][0]
[1977]                 35.9
>>> info[1]                >>> info[-1][-1]
1977                       ???
>>> info[-1]               
[35.9, 460.9]              56



Note the difference!
•

>>> s = ’Bears'
>>> s[1:2]
'e'
>>> s[1]
'e'

•
•
•
>>> info = ['Star Wars', 1977, 'PG', [35.9, 460.9]] 
>>> info[1:2] >>> info[-1][0]
[1977]                 35.9
>>> info[1]                >>> info[-1][-1]
1977                       460.9
>>> info[-1]               
[35.9, 460.9]              57



Note the difference!
•

>>> s = ’Bears'
>>> s[1:2]
'e'
>>> s[1]
'e'

•
•
•
>>> info = ['Star Wars', 1977, 'PG', [35.9, 460.9]] 
>>> info[1:2] >>> info[-1][0]
[1977]                 35.9
>>> info[1]                >>> info[-1][-1]
1977                       460.9
>>> info[-1]               >>> info[0][-4]
[35.9, 460.9]              58



•
>>> s = ’Bears'
>>> s[1:2]
'e'
>>> s[1]
'e'

•
•
•
>>> info = ['Star Wars', 1977, 'PG', [35.9, 460.9]] 
>>> info[1:2] >>> info[-1][0]
[1977]                 35.9
>>> info[1]                >>> info[-1][-1]
1977                       460.9
>>> info[-1]               >>> info[0][-4]
[35.9, 460.9]              'W' 59



[105, 111]

intro_cs = [101, 103, 105, 108, 109, 111]

new_courses = _______________________

A.   intro_cs[2:3] + intro_cs[-1:]  
B.   intro_cs[-4] + intro_cs[5]
C.   intro_cs[-4] + intro_cs[-1:]
D.   more than one of the above

E.   none of the above
60



[105, 111]
            0       1       2       3       4       5

intro_cs = [101, 103, 105, 108, 109, 111]
            -6      -5      -4      -3      -2     -1

new_courses = _______________________

A.   intro_cs[2:3] + intro_cs[-1:]
     [105]     +    [111] →  [105, 111]  

B.   intro_cs[-4] + intro_cs[5]
    105      +     111   →   216  

C.   intro_cs[-4] + intro_cs[-1:]
    105      +    [111]  →   error!

D.   more than one of the above

E.   none of the above
61



'compute!'

subject = 'computer science!'
verb = _______________
print(verb)

A.   subject[:7] + subject[-1]   

B.   subject[:7] + subject[:-1] 
C.   subject[:8] + subject[-1]
D.   subject[:8] + subject[:-1]
E.   none of these

62



'compute!'

subject = 'computer science!'
verb = _______________
print(verb)

A.   subject[:7] + subject[-1]   

B.   subject[:7] + subject[:-1] 
C.   subject[:8] + subject[-1]
D.   subject[:8] + subject[:-1]
E.   none of these

63



What is  len(pi)

What slice of  pi is [3,4,5]

What are  pi[0]*(pi[1] + pi[2])   and   pi[0]*(pi[1:2] + pi[2:3]) ?

What slice of  pi is [3,1,4]

What is  len(L)

What is  len(L[1])

What is  pi[2:4]

What is  L[0]

What is  L[0:1]

What is  L[0][1]

What slice of   M is 'try'?         is 'shoe'?   

These two are different, too…

These two are 
different!

pi = [3,1,4,1,5,9]
L = [ 'pi', "isn't", [4,2] ] 
M = 'You need parentheses for chemistry !' 

0 4 8 12 16 20 24 28 32

What is   M[::5]

What is  M[9:15]
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What is  len(pi)

What slice of  pi is [3,4,5]

What are  pi[0]*(pi[1] + pi[2])   and   pi[0]*(pi[1:2] + pi[2:3]) ?

What slice of  pi is [3,1,4]

What is  len(L)

What is  len(L[1])

What is  pi[2:4]

What is  L[0]

What is  L[0:1]

What is  L[0][1]

What slice of   M is 'try'?         is 'shoe'?   

These two are different, too…

These two are 
different!

pi = [3,1,4,1,5,9]
L = [ 'pi', "isn't", [4,2] ] 
M = 'You need parentheses for chemistry !' 

0 4 8 12 16 20 24 28 32

What is   M[::5]

What is  M[9:15]

6

3

[4, 1]

pi[:3]

pi[::2]

'pi'

['pi']

M[31:34]
'parent'

15 [1, 4, 1, 4, 1, 4]

5 'i'

M[30:17:-4]

'Yeah 
cs!'
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def triple(x):
    return 3*x

•
>>> triple(3)
9
>>> triple(10)
30
>>> triple(0.5)
1.5

x is the input or parameterthe function's name

this line specifies what 
the function outputs (or returns) 
– in this case, 3 times the inputmust indent 

everything after 
name
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Other Details

# our first function!
def triple(x):
    """ Returns the triple of the input x. """
    return 3*x

•

•
•
• help( )

•

comment

Python keywords
documentation string

(docstring)

68



Functions With String Inputs
def undo(s):
    """ Adds the prefix "un" to the input s. """
    return 'un' + s

def redo(s):
    """ Adds the prefix "re" to the input s. """
    return 're' + s

•
>>> undo('plugged')
'unplugged'
>>> undo('zipped')
'unzipped'
>>> redo('submit')
???
>>> redo(undo('zipped'))
???

The evil "un" people!
(from the PBS kids show Between the Lions)
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Functions With String Inputs
def undo(s):
    """ Adds the prefix "un" to the input s. """
    return 'un' + s

def redo(s):
    """ Adds the prefix "re" to the input s. """
    return 're' + s

•
>>> undo('plugged')
'unplugged'
>>> undo('zipped')
'unzipped'
>>> redo('submit')
'resubmit'
>>> redo(undo('zipped'))     # redo('unzipped')
'reunzipped'

The evil "un" people!
(from the PBS kids show Between the Lions)
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Multiple Lines, Multiple Parameters
def circle_area(diam):
    """ Computes the area of a circle 
        with a diameter diam.
    """
    radius = diam / 2
    area = 3.14159 * (radius**2)
    return area

def rect_perim(l, w):
    """ Computes the perimeter of a rectangle
        with length l and width w.
    """
    return 2*l + 2*w

•
>>> rect_perim(5, 7)
24
>>> circle_area(20)
314.159 71



Function and Function Call in the Same File
def circle_area(diam):
    """ Computes the area of a circle 
        with a diameter diam.
    """
    radius = diam / 2
    area = 3.14159 * (radius**2)
    return area

def rect_perim(l, w):
    """ Computes the perimeter of a rectangle
        with length l and width w.
    """
    return 2*l + 2*w

print(rect_perim(20, 8))    # Why is print needed?
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def calculate(x, y):
    a = y
    b = x + 1
    return a * b - 3

print(calculate(3, 2))

A.   5  
B.   9 
C.   4
D.   3
E.   8
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                            x   y   a   b
def calculate(x, y):      3   2
    a = y                   ?   ?   ?   ?           
    b = x + 1           ?   ?   ?   ?            
    return a * b - 3           

print(calculate(3, 2))
            

A.   5  
B.   9 
C.   4
D.   3
E.   8

The values in the function call are 
assigned to the parameters.

In this case, it's as if we had written:
  x = 3
  y = 2 
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                            x   y   a   b
def calculate(x, y):      3   2
    a = y                           2
    b = x + 1                       4
    return a * b - 3    

                 2 * 4 - 3 = 5        

print(calculate(3, 2))    # print(5)
            
A.   5  
B.   9 
C.   4
D.   3
E.   8

The output/return value:
• is sent back to where the function call 

was made
• replaces the function call

The program picks up where it left off 
when the function call was made.
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Practice Writing a Function
• middle_char(s) s

s

  def middle_char(s):
          middle_index = _____________
          return _______________
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Practice Writing a Function
• middle_char(s) s

s

  def middle_char(s):
          middle_index = len(s) // 2
          return s[middle_index]
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