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Lecture 1: Expressions



Terminology
• Value

• Type

• Operator



Types

int

• Values: 0, 1, -10, 34022, …
• Operations: +, -, /, *

** (exponent),  
% (remainder)
//  (truncated division)

string

• Values: "Hi!", "", "2.0",…
• Operations: + (concatenation)

* (duplication),  

A type is a set of values and plan for representing/interpreting 
those values in binary

All values have types
Common types: int, float, str, bool



Terminology
• Value

• Type

• Operator

• Expression



Expressions



Expressions
• Expressions represent a value
• Python evaluates expressions (similar to a calculator) 

47

1.0+2.001

1*3

"1.0"+"2.0"

"Happy"*2 + "?!"*3

type(1+2)

Values

Operators



High-level languages



Machine Language
lcfi2:

movl %edi, -4(%rbp)
cmpl $0, -4(%rbp)
jle LBB0_2

## BB#1:
leaq L_.str(%rip), %rdi
movb $0, %al
callq _printf

LBB0_2:
xorl %eax, %eax
retq

L_.str:
.asciz "x is a positive number"



Exercise 1: Expressions

1/2

13

4 + 3 * 2

( "A"*2 + "?"*3 ) * 2

14 % 5

5 ** 2

Hi!

1*2 + "2"*2



Errors
• Two types of errors:
• SyntaxError: invalid syntax
• TypeError: unsupported operand 

type(s) for +: 'int' and 'str'



Casting

• You can change types by casting
• str( ), int( ), float( )

• You can always check the type of a value (or expression)n 
using the command type()

1*2 + int("2")*2

str(1)*2 + "2"*2 

1*2 + "2"*2 

type(1*2) 

type("2"*2) 



Exercise 2: Expressions and Errors 

3 * "5"

str(3) * int("5")

1 / 2 * "Hello"

"1.0" + 2.0

int("2") * "2"

1 ** 2.5

str("2") * 4



Assigning variables
• Can assign a value to a variable
• Right hand side can be any expression (anything 
that is, or that evaluates to, a value)

x = 13

a_string = 1*str(2) + "2"*2 

x_type = type(1+2.001)



Variables and Expressions
• a variable evaluates to the value stored in that variable
• variables can be used in expressions

my_num = 13

new_num = my_num + 34



Example: Writing a Program

If you run a 10 kilometer race in 43 minutes 30 
seconds, what is your average time per mile? 
(Hint: there are 1.61 kilometers in a mile). 



Exercise 3: Writing a Program

If you run a 10 kilometer race in 43 minutes 30 
seconds, what is your average speed in miles per 
hour? (Hint: there are 1.61 kilometers in a mile). 


