
Python Input and Output

Make Your Programs Communicate With Users

1. Why Input and Output Matter

receive information

process that information

show results

communicate errors

interact with users

exchange information with other systems

2. Learning Objectives

A program that only calculates values internally is limited.

Real programs need to:

This creates a simple programming cycle:

Input

  ↓

Process

  ↓

Output

For example, imagine a Python program that calculates a learner's course progress.

User enters completed lessons

            ↓

Python processes the value

            ↓

Program displays progress

Python provides simple built-in tools for this:

input()

print()

input()  allows your program to receive text from the user.

print()  allows your program to display information.

These two functions are among the first tools every Python developer needs to understand.



what input and output mean

how input()  works

how print()  works

how to display variables

how to combine text and values

how to format output

how to convert user input

how to accept multiple pieces of input

how to handle basic input problems

how input and output work in real applications

common beginner mistakes

how to build interactive Python programs

3. What Is Input?

a user typing into a terminal

a file

a database

an API

a form

a sensor

another program

By the end of this guide, you will understand:

Input is information given to a program.

Input can come from many sources:

At the beginner level, we will focus mainly on user input.

For example:

name = input("Enter your name: ")

Python pauses and waits for the user to enter something.

If the user enters:

Hafsa

Python stores:

"Hafsa"



4. The input()  Function

5. What Does input()  Return?

in the variable name .

The basic syntax is:

input()

You can also provide a prompt:

input("Enter your name: ")

The text inside the parentheses is shown to the user.

A complete example:

name = input("Enter your name: ")

print(name)

If the user enters:

Hafsa

Output:

Hafsa

This is one of the most important concepts.

input()  returns a string.

Even if the user enters a number:

age = input("Enter your age: ")

and types:

25

Python receives:

"25"

not:

25



6. Input and Type Conversion

7. Taking Different Types of Input

String Input

You can verify this:

age = input("Enter your age: ")

print(type(age))

Output:

<class 'str'>

This is why numerical input usually needs type conversion.

Suppose you want the user's age as an integer.

You can write:

age = int(input("Enter your age: "))

The process is:

User enters 25

     ↓

input()

     ↓

"25"

     ↓

int()

     ↓

25

Now:

print(type(age))

returns:

<class 'int'>

This connects directly to the previous topic: Type Conversion and Casting.

name = input("Enter your name: ")



Integer Input

Float Input

8. Multiple Inputs

9. A Real World haas.dev Example

The result is a string.

age = int(input("Enter your age: "))

The result is an integer.

price = float(input("Enter the price: "))

The result is a float.

A program can ask for multiple values.

name = input("Enter your name: ")

age = int(input("Enter your age: "))

print(name)

print(age)

Example interaction:

Enter your name: Hafsa

Enter your age: 25

Hafsa

25

You can continue this pattern for as many values as your program requires.

Imagine a simple haas.dev learner registration program.

name = input("Enter your name: ")

course = input("Enter your course: ")

age = int(input("Enter your age: "))

print("Name:", name)

print("Course:", course)

print("Age:", age)



10. What Is Output?

text displayed in a terminal

calculated results

error messages

reports

generated files

API responses

information shown in an application

11. The print()  Function

Example:

Enter your name: Hafsa

Enter your course: Python

Enter your age: 25

Name: Hafsa

Course: Python

Age: 25

The program follows:

Receive information

       ↓

Store information

       ↓

Display information

This is the foundation of interactive programs.

Output is information produced or displayed by a program.

Examples include:

At the beginner level, Python's main output function is:

print()

The simplest example:

print("Hello, Python!")

Output:



12. Printing Multiple Values

Hello, Python!

You can print numbers:

print(25)

Output:

25

You can print boolean values:

print(True)

Output:

True

You can print variables:

name = "Hafsa"

print(name)

Output:

Hafsa

print()  can receive multiple arguments.

name = "Hafsa"

age = 25

print(name, age)

Output:

Hafsa 25

Python separates the values with a space by default.

You can also write:

print("Name:", name, "Age:", age)

Output:



13. The sep  Parameter

14. The end  Parameter

Name: Hafsa Age: 25

The print()  function has a sep  parameter.

By default:

print("Hafsa", "Python", "Developer")

Output:

Hafsa Python Developer

The default separator is a space.

You can change it:

print("Hafsa", "Python", "Developer", sep=" | ")

Output:

Hafsa | Python | Developer

Another example:

print("2026", "09", "20", sep="-")

Output:

2026-09-20

By default, print()  moves to a new line after displaying its output.

print("Hello")

print("Python")

Output:

Hello

Python

You can change this behavior with end .

print("Hello", end=" ")

print("Python")



15. Printing Variables

Output:

Hello Python

You can also use:

print("Loading", end="...")

print("Done")

Output:

Loading...Done

The default value of end  is effectively a newline.

Variables can be passed directly to print() .

name = "Hafsa"

age = 25

progress = 87.5

print(name)

print(age)

print(progress)

Output:

Hafsa

25

87.5

You can also add labels:

print("Name:", name)

print("Age:", age)

print("Progress:", progress)

Output:

Name: Hafsa

Age: 25

Progress: 87.5

This is usually much more readable.



16. String Concatenation With Output

17. Formatted Strings With f Strings

You can combine strings using + .

first_name = "Hafsa"

last_name = "Asim"

full_name = first_name + " " + last_name

print(full_name)

Output:

Hafsa Asim

However, you cannot directly concatenate a number with a string.

This fails:

age = 25

print("Age: " + age)

You can convert the number:

print("Age: " + str(age))

But there is usually a cleaner approach.

Python provides f strings for readable output.

Example:

name = "Hafsa"

age = 25

print(f"My name is {name} and I am {age} years old.")

Output:

My name is Hafsa and I am 25 years old.

The variables are placed inside {} .

This is one of the most useful ways to format output in modern Python.



18. Why f Strings Are Useful

19. Formatting Numbers

Compare:

print("Name: " + name + ", Age: " + str(age))

with:

print(f"Name: {name}, Age: {age}")

The second version is easier to read.

You can also include expressions:

age = 25

print(f"Next year I will be {age + 1}.")

Output:

Next year I will be 26.

f strings can format numbers.

For example:

price = 49.9999

print(f"Price: {price:.2f}")

Output:

Price: 50.00

The .2f  means display two digits after the decimal point.

Another example:

progress = 87.4567

print(f"Progress: {progress:.2f}%")

Output:

Progress: 87.46%

This becomes useful for:



prices

percentages

measurements

reports

dashboards

20. New Lines

21. Tabs

22. Special Characters

You can create a new line inside a string using:

\n

Example:

print("Name: Hafsa\nCourse: Python")

Output:

Name: Hafsa

Course: Python

This is useful for creating structured output.

You can use:

\t

to insert a tab.

Example:

print("Name:\tHafsa")

print("Course:\tPython")

Output:

Name:   Hafsa

Course: Python

The exact spacing depends on the environment.

Python uses escape sequences for special characters.



23. Raw Strings

Windows paths

regular expressions

strings containing many backslashes

Common examples:

Escape Meaning

\n New line

\t Tab

\\ Backslash

\" Double 

quote

\' Single 

quote

Example:

print("She said, \"Learn Python.\"")

Output:

She said, "Learn Python."

Sometimes you want Python to treat backslashes as normal characters.

You can use a raw string:

path = r"C:\Users\Hafsa\Documents"

print(path)

Output:

C:\Users\Hafsa\Documents

Raw strings are particularly useful when working with:



24. Printing Expressions

25. Input → Processing → Output

Input

print()  can display the result of an expression.

price = 50

quantity = 3

print(price * quantity)

Output:

150

You can also use:

a = 10

b = 5

print(a + b)

print(a - b)

print(a * b)

print(a / b)

Output:

15

5

50

2.0

This is the core pattern to remember.

Example:

name = input("Enter your name: ")

age = int(input("Enter your age: "))

next_year_age = age + 1

print(f"Hello {name}!")

print(f"Next year you will be {next_year_age}.")

The program does three things.



Processing

Output

26. A Complete haas.dev Example

input

type conversion

variables

arithmetic

name

age

age + 1

Hello Hafsa!

Next year you will be 26.

This pattern appears everywhere in programming.

Let's build a small learner progress program.

name = input("Learner name: ")

completed_lessons = int(input("Completed lessons: "))

total_lessons = int(input("Total lessons: "))

progress = (completed_lessons / total_lessons) * 100

print()

print("Learner:", name)

print(f"Progress: {progress:.1f}%")

If the user enters:

Learner name: Hafsa

Completed lessons: 32

Total lessons: 40

The output becomes:

Learner: Hafsa

Progress: 80.0%

This small program combines:



output

f strings

27. Output Formatting for Reports

28. Taking Input With .strip()

Several Python fundamentals are already working together.

Suppose you want a simple course report.

name = "Hafsa"

course = "Python"

progress = 87.5

print("----- Course Report -----")

print(f"Name: {name}")

print(f"Course: {course}")

print(f"Progress: {progress:.1f}%")

print("-------------------------")

Output:

----- Course Report -----

Name: Hafsa

Course: Python

Progress: 87.5%

-------------------------

Good output formatting makes information easier to understand.

Users sometimes accidentally enter spaces before or after their input.

For example:

   Hafsa

You can remove surrounding whitespace:

name = input("Enter your name: ").strip()

Now:

"   Hafsa   "

becomes:



29. Converting Input to Lowercase

30. Handling Numerical Input

"Hafsa"

.strip()  removes whitespace from the beginning and end.

This is useful when handling user-entered text.

Suppose you ask:

answer = input("Continue? ").strip().lower()

Now inputs such as:

YES

Yes

yes

all become:

yes

You can then compare consistently.

For example:

answer = input("Continue? ").strip().lower()

if answer == "yes":

    print("Continuing...")

String methods will be explored more deeply in the strings section of the Python series.

Suppose:

age = int(input("Enter age: "))

This works when the user enters:

25

But not:

twenty five

A more robust program can handle the error:



31. Multiple Values in One Input

32. Multiple Numbers From One Line

try:

    age = int(input("Enter age: "))

    print(f"Your age is {age}.")

except ValueError:

    print("Please enter a valid whole number.")

This introduces exception handling.

You will learn it in detail later, but it is important to understand that input from users cannot 

automatically be trusted.

Python can also process multiple values entered on one line.

For example:

name, course = input("Enter name and course: ").split()

If the user enters:

Hafsa Python

then:

name   → "Hafsa"

course → "Python"

The split()  method separates the input into pieces.

This technique becomes especially useful in programming exercises and competitive 

programming.

You can convert multiple values:

a, b = map(int, input("Enter two numbers: ").split())

If the user enters:

10 20

then:

a → 10

b → 20



33. Output to a File

34. Input and Output in Real Applications

and both are integers.

The process is:

"10 20"

   ↓

split()

   ↓

["10", "20"]

   ↓

map(int, ...)

   ↓

10, 20

Do not worry if this syntax looks unfamiliar.

It combines several concepts that will become easier as you learn functions and data structures.

Output does not always mean printing to the terminal.

Python can also write information to files.

For example:

with open("report.txt", "w") as file:

    file.write("Python Course Report")

Now the output is stored in a file instead of being displayed on the screen.

File handling will be covered separately later in the Python course.

In professional software, input and output can happen at many levels.

Consider a web application.

User

 ↓

Web Form

 ↓

Backend

 ↓

Python Application

 ↓

Database



35. CLI Programs

36. Input and Output Are Not Just input()  and print()

Input can be:

 ↓

Python Application

 ↓

API Response

 ↓

Browser

 ↓

User

At each stage, data enters and leaves different parts of the system.

Python's input()  and print()  are mainly designed for command-line interaction, but the 

larger concept of input and output applies to almost every software system.

A CLI, or Command Line Interface, is a program that users interact with through text commands.

Python is excellent for creating CLI tools.

For example:

name = input("What is your name? ")

print(f"Welcome, {name}!")

A more advanced CLI might allow users to:

1. Add a task

2. View tasks

3. Delete a task

4. Exit

You can build these applications using the same input → process → output foundation.

Remember the bigger concept.

keyboard

file

API

database

web form

command line



Output can be:

37. Common Beginner Mistakes

Mistake 1: Forgetting That Input Is a String

Mistake 2: Using +  With Different Types

Mistake 3: Forgetting Parentheses

sensor

another program

terminal

file

database

API response

web page

mobile app

report

another program

input()  and print()  are simply beginner-friendly tools for one kind of interaction.

Incorrect:

age = input("Age: ")

print(age + 5)

Correct:

age = int(input("Age: "))

print(age + 5)

Incorrect:

age = 25

print("Age: " + age)

Correct:

print("Age:", age)

Or:

print(f"Age: {age}")



Mistake 4: Forgetting to Store Input

Mistake 5: Assuming print()  Changes Variables

Mistake 6: Not Handling Invalid Input

38. Best Practices

1. Make prompts clear

Incorrect:

print "Hello"

In modern Python, use:

print("Hello")

This:

input("Enter your name: ")

asks for input, but does not save it.

If you need the value later:

name = input("Enter your name: ")

This:

age = 25

print(age)

only displays the value.

It does not modify age .

This:

age = int(input("Age: "))

can fail if the user enters text that is not a valid integer.

As programs become more robust, input validation becomes important.

Instead of:

input("Name: ")

you can use:



2. Convert input immediately when appropriate

3. Format output clearly

4. Validate external input

empty

incorrectly formatted

outside the expected range

malicious in larger applications

5. Keep input, processing, and output logically separated

input("Enter your full name: ")

The user should know exactly what information is expected.

Instead of:

age = input("Age: ")

age = int(age)

you can write:

age = int(input("Enter your age: "))

Both are valid.

Choose the version that remains readable for the situation.

Compare:

print(name, age, progress)

with:

print(f"Name: {name}")

print(f"Age: {age}")

print(f"Progress: {progress:.1f}%")

The second is easier for a person to read.

User input can be:

Never assume external data is automatically valid.

A simple structure is:



39. Input → Process → Output Mental Model

Step 1: What information do I need?

Step 2: What should the program do with it?

Step 3: What should the user see?

# Input

name = input("Name: ")

# Processing

message = f"Welcome, {name}!"

# Output

print(message)

This structure becomes increasingly useful as programs become larger.

Whenever you build a beginner Python program, ask:

Input

Process

Output

Example:

Input

  ↓

Price = 50

Quantity = 3

  ↓

Process

  ↓

50 × 3

  ↓

Output

  ↓

Total = 150

This simple mental model can be applied to calculators, quizzes, CLI applications, automation 

scripts, and much larger systems.



40. Mini Project: Course Progress Calculator

print()

input()

int()

variables

arithmetic

f strings

formatted numbers

41. Improving the Mini Project

Let's combine everything.

print("=== Course Progress Calculator ===")

name = input("Enter learner name: ")

completed = int(input("Completed lessons: "))

total = int(input("Total lessons: "))

progress = (completed / total) * 100

print()

print("=== Progress Report ===")

print(f"Learner: {name}")

print(f"Completed: {completed}/{total}")

print(f"Progress: {progress:.1f}%")

Example:

=== Course Progress Calculator ===

Enter learner name: Hafsa

Completed lessons: 32

Total lessons: 40

=== Progress Report ===

Learner: Hafsa

Completed: 32/40

Progress: 80.0%

This small project demonstrates:

You can add a status.



42. Mini Quiz

Question 1

Question 2

if progress >= 80:

    status = "Excellent progress"

elif progress >= 50:

    status = "Good progress"

else:

    status = "Keep practicing"

print(f"Status: {status}")

Now your program has:

Input

  ↓

Processing

  ↓

Decision

  ↓

Output

You will learn if , elif , and else  in much greater depth in the decision-making section.

What does input()  return?

A. int

B. float

C. str

D. bool

Answer: C — str

What function is commonly used to display output?

A. show()

B. display()

C. output()

D. print()

Answer: D — print()



Question 3

Question 4

Question 5

What happens here?

age = input("Age: ")

If the user enters 25 , what is the type of age ?

A. int

B. str

C. float

D. bool

Answer: B — str

Which converts user input into an integer?

A.

age = input("Age: ")

B.

age = int(input("Age: "))

C.

age = str(input("Age: "))

D.

age = bool(input("Age: "))

Answer: B

What does sep  control in print() ?

A. Number formatting

B. The separator between multiple values

C. The output file

D. The next line

Answer: B



Question 6

Question 7

43. 5 Minute Challenge

What does end  control?

A. What is printed after the output

B. The data type

C. The input value

D. The variable name

Answer: A

What does this produce?

print(bool(input("Enter something: ")))

If the user enters nothing and presses Enter, it produces:

A. True

B. False

C. None

D. Error

Answer: B

Build a Simple Bill Calculator.

Your program should ask for:

Product name

Price

Quantity

Convert the price and quantity into appropriate numerical types.

Calculate:

total = price × quantity

Then display:

=== Bill ===

Product: ...

Price: ...



Bonus

44. Practice Exercises

Easy

1. Ask the user for their name and print it.

2. Ask for their age and print it.

3. Ask for two integers and print their sum.

4. Ask for a price and quantity and calculate the total.

5. Print three variables on separate lines.

6. Print three variables on the same line.

7. Use sep  to display values separated by | .

Medium

1. Build a calculator that asks for two numbers.

2. Display their:

sum

difference

product

quotient

3. Format decimal results to two decimal places.

4. Create a learner profile program.

5. Ask for:

name

age

course

Quantity: ...

Total: ...

Format the price and total to two decimal places.

For example:

Product: Python Course

Price: 49.99

Quantity: 2

Total: 99.98



progress

6. Display the information as a formatted report.

Hard

1. Convert numerical input.

2. Calculate total marks.

3. Calculate percentage.

4. Display a formatted result card.

5. Display the percentage with two decimal places.

6. Add a pass/fail decision.

7. Handle invalid numerical input with try  and except .

45. Interview Questions

1. What is input?

2. What does Python's input()  function do?

3. Does input()  automatically return an integer when the user enters a 

number?

4. How do you receive an integer from the user?

Build a Student Result Calculator.

Ask for:

Student name

Marks in subject 1

Marks in subject 2

Marks in subject 3

Total possible marks

Then:

Input is data received by a program from an external source.

It displays an optional prompt, waits for user input, and returns the entered value as a string.

No.

It returns a string.

age = input("Age: ")

Even if the user enters 25 , age  contains "25" .



5. What does print()  do?

6. What is the purpose of sep ?

7. What is the purpose of end ?

8. What is an f string?

9. Why is type conversion commonly used with input() ?

10. What is the input → process → output pattern?

46. Key Takeaways

1. Input is data entering a program.

2. Output is information produced by a program.

3. input()  is used for command-line user input.

age = int(input("Enter age: "))

It writes a textual representation of its arguments to standard output, commonly the terminal.

It specifies the separator used between multiple arguments passed to print() .

Example:

print("A", "B", "C", sep="-")

Output:

A-B-C

It specifies what print()  writes after its arguments. By default, it ends with a newline.

An f string is a formatted string literal that allows expressions to be embedded directly inside {} .

Example:

name = "Hafsa"

print(f"Hello {name}")

Because input()  returns strings, while programs often need numerical or other types for 

processing.

It is a fundamental program structure:

Receive data

    ↓

Process data

    ↓

Produce a result



4. input()  always returns a string.

5. Use int()  for integer input.

6. Use float()  for decimal input.

7. print()  displays information.

8. sep  controls the separator between printed values.

9. end  controls what is printed after the output.

10. f strings make formatted output easier to read.

11. \n  creates a new line.

12. .strip()  can clean surrounding whitespace from user input.

13. External input should be validated.

14. Input, processing, and output should have clear roles.

15. The input → process → output pattern is a foundation for larger applications.

47. Final Mental Model

Think of a Python program as a small conversation:

USER

  │

  │  Input

  ▼

PYTHON PROGRAM

  │

  │  Process

  ▼

RESULT

  │

  │  Output

  ▼

USER

For example:

User enters:

50

      ↓

Python receives:

"50"

      ↓

Convert:



50

      ↓

Calculate:

50 × 3

      ↓

Output:

Total: 150

Once you understand this flow, you can start building programs that do more than execute fixed 

instructions.

You can build programs that receive information, make decisions, perform calculations, and 

communicate useful results.

haas.dev

https://dev-roast-app.vercel.app

Visit haas.dev for more resources and guides.

https://dev-roast-app.vercel.app/

