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Variables and Expressions
Using variables and expressions is fundamental in programming, as it allows us to store and manipulate data.
In Python, variables can hold various data types, and expressions can perform computations, comparisons,
and logical operations using these variables. Here’s a detailed breakdown:

1. Understanding Variables

A variable is a named storage location that holds data. In Python, variables are dynamically typed, meaning
they can change type as the program runs.

# Example of defining variables 
age = 25                  # Integer 
name = "Alice"            # String 
height = 5.9              # Float 
is_student = True         # Boolean

Naming Rules: Variable names should be descriptive, start with a letter or underscore, and cannot
contain special characters or spaces.
Naming Conventions: Use lowercase letters with underscores (e.g., user_age). Python follows the
snake_case convention for variable names.

2. Assigning Values to Variables

Python allows multiple ways to assign values:

Single Assignment: Assigns a single value to a variable.

score = 90

Multiple Assignments: Assigns values to multiple variables in a single line.

x, y, z = 5, 10, 15

Reassigning Values: Variables can be reassigned to store new values.

count = 10 
count = count + 5  # Now, count is 15

Swapping Variables: In Python, you can swap variable values without a temporary variable.
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a, b = b, a 

3. Data Types and Type Casting

Common data types for variables in Python include:

Integers: Whole numbers, e.g., 5, -100.
Floats: Decimal numbers, e.g., 3.14, 2.5.
Strings: Text data, enclosed in quotes, e.g., "hello".
Booleans: Represents True or False.

Type Casting is used to convert one data type into another.

# Convert float to int 
score = int(88.5)  # score is 88 
 
# Convert string to int 
age = int("25")  # age is 25 
 
# Convert int to float 
height = float(5)  # height is 5.0

4. Basic Expressions

Expressions combine variables, constants, operators, and function calls to produce new values. They can
include arithmetic, logical, comparison, and assignment operators.

a. Arithmetic Expressions

Python supports basic arithmetic operations, including addition, subtraction, multiplication, division, and
more.

# Arithmetic operations 
sum = 10 + 5        # Addition 
diff = 10 - 5       # Subtraction 
product = 10 * 5    # Multiplication 
quotient = 10 / 3   # Division (returns float) 
floor_div = 10 // 3 # Floor division (returns int) 
modulus = 10 % 3    # Modulus (remainder) 
power = 2 ** 3      # Exponentiation

b. Assignment Expressions

Assignment expressions update the variable’s value using operators like +=, -=, *=, /=, etc.

https://yasirbhutta.github.io/


https://yasirbhutta.github.io/ 2024-10-30

3

count = 5 
count += 3  # count is now 8 (same as count = count + 3) 
count *= 2  # count is now 16 (same as count = count * 2)

c. Comparison Expressions

Comparison expressions evaluate relationships between values, resulting in a boolean (True or False).

# Comparison operations 
x = 10 
y = 20 
result1 = x == y     # Equal to (False) 
result2 = x != y     # Not equal to (True) 
result3 = x > y      # Greater than (False) 
result4 = x < y      # Less than (True) 
result5 = x >= 10    # Greater than or equal to (True) 
result6 = y <= 15    # Less than or equal to (False)

d. Logical Expressions

Logical expressions combine multiple conditions using operators like and, or, and not.

# Logical operations 
a = True 
b = False 
result1 = a and b    # False 
result2 = a or b     # True 
result3 = not a      # False

5. Complex Expressions

Complex expressions can combine arithmetic, logical, and comparison expressions. Use parentheses for clarity
and to control operator precedence.

# Complex expression with precedence 
x = 5 
y = 10 
result = (x + 3) * (y - 2) / 2  # Result is 32.0

Operator Precedence: Python evaluates expressions based on operator precedence (e.g., multiplication and
division are evaluated before addition and subtraction).

Precedence Order:
1. Parentheses ()
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2. Exponentiation **
3. Multiplication, Division, Floor Division, Modulus *, /, //, %
4. Addition, Subtraction +, -
5. Comparison operators <, >, ==, !=, etc.
6. Logical not, and, or

6. Using Variables in Strings

Python provides several ways to insert variables into strings.

String Concatenation: Join strings and variables using +.

name = "Alice" 
greeting = "Hello, " + name + "!"

Formatted Strings (f-strings): An easier way to embed variables in strings.

age = 25 
message = f"{name} is {age} years old."

.format() Method: Use placeholders {}.

message = "{} is {} years old.".format(name, age) 

7. Expressions in Conditionals

Expressions are commonly used in conditionals (if statements) to control program flow based on variable
values.

score = 75 
 
if score >= 90: 
    print("Grade: A") 
elif score >= 80: 
    print("Grade: B") 
elif score >= 70: 
    print("Grade: C") 
else: 
    print("Grade: F") 

8. Expressions in Loops

Expressions often control loops or perform calculations within loops.
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# Summing numbers from 1 to 5 
total = 0
for i in range(1, 6): 
    total += i 
print(total)  # Output: 15

Summary Table of Key Concepts

Concept Example Description

Variables age = 25 Store data values

Arithmetic Expressions sum = 5 + 3 Perform calculations

Assignment Expressions count += 3 Update variable values

Comparison Expressions x > y Evaluate relationships

Logical Expressions a and b Combine multiple conditions

Operator Precedence x + 3 * 2 Determines the order of evaluation

String Formatting f"{name} is {age}" Embed variables in strings

Conditionals with
Expressions

if score > 90: ...
Use expressions to control program
flow

Loops with Expressions
for i in range(5): total +=
i

Perform operations in loop cycles

This overview covers essential concepts for using variables and expressions in Python. Mastery of these
elements allows for more complex programming and efficient problem-solving. Let me know if you'd like to
dive deeper into any specific area!
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