Python Lambda Functions

Introduction
A lambda function is a small function written in a single line.

Normally, we create a function using def :

def square(number):

return number * number

The same simple function can be written using lambda :

square = lambda number: number * number

Lambda functions are useful when you need a small, short-lived function, especially when

working with tools such as:

e sorted()
e map()

e filter()
e reduce()

But lambda functions are not a replacement for normal functions. They are best when the logic is

simple enough to understand at a glance.

1. What Is a Lambda Function?

A lambda function is an anonymous function.
Anonymous means that the function does not need a traditional function name when it is created.

Basic syntax:

lambda arguments: expression

Example:

lambda x: x * 2

This means:

Take x

.

Multiply it by 2
!

Return the result



2. Normal Function vs Lambda Function

Normal function:

def double(number):

return number * 2

Lambda:

double = lambda number: number * 2

Both can be called:

print(double(5))

Output:

10

The main difference is the syntax.

3. Lambda Syntax

The general structure is:
lambda arguments: expression

For example:

lambda x: x + 10

Break it down:

lambda
¢

Creates a lambda function

l

Argument

l

Separates argument from expression

X + 10



l

Expression that produces the return value

4. Lambda Automatically Returns the Expression

With a normal function:

def square(x):

return x * x

With lambda:

square = lambda x: x * Xx

There is no need to write:

return

The result of the expression is automatically returned.

print(square(6))

Output:

36

5. A Simple Lambda Example
greet = lambda name: "Hello " + name

print(greet("Hafsa"))

Output:

Hello Hafsa

The lambda:

lambda name: "Hello " + name

takes one argument and produces a string.

6. Lambda With Two Arguments

A lambda can accept multiple arguments.



add = lambda a, b: a + b

print(add(5, 3))

Output:

8

Another example:
multiply = lambda x, y: x * vy

print(multiply(4, 5))

Output:

20

7. Lambda With Three Arguments

calculate total = lambda price, quantity, tax: price * quantity + tax

print(calculate total(5600, 2, 100))

Output:

1100

The arguments are:

price
quantity
tax

The expression is:

price * quantity + tax

8. Lambda vs def

Consider:

def square(number):

return number * number

and:



square = lambda number: number * number

Both produce the same result.
However, the def version is usually easier to read when the function has meaningful logic or
will be reused throughout the program.

The lambda version is useful when the function is very small and used for a specific operation.

9. Lambda With Conditions

A lambda can contain a conditional expression.

Example:

check age = lambda age: "Adult" if age >= 18 else "Minor"

print(check age(20))
print(check age(15))

Output:

Adult

Minor

The pattern is:

value if true if condition else value if false

10. Lambda for Even and Odd

check number = lambda number: "Even" if number % 2 == 0 else "0dd"

print(check number(8))

print(check number(7))

Output:

Even
0dd

This works because:

number % 2

checks the remainder after division by 2.



11. Lambda With String Operations

get length = lambda text: len(text)
print(get length("Python"))
Output:

6

Another example:
to upper = lambda text: text.upper()
print(to_upper("python"))

Output:

PYTHON

12. Lambda With Lists

Lambda functions become especially useful when working with lists.

For example:
numbers = [1, 2, 3, 4, 5]

double lambda x: x * 2

[double(number) for number in numbers]

result

print(result)

Output:

[2, 4, 6, 8, 10]

However, Python provides tools such as map () that make this pattern more useful.

13. Lambda With map()

map () applies a function to every item in an iterable.

Example:



numbers = [1, 2, 3, 4, 5]
result = map(lambda x: x * 2, numbers)

print(list(result))

Output:

[2, 4, 6, 8, 10]

The lambda:

lambda x: x * 2

runs for every number.

Conceptually:
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14. What Does map() Do?

The basic structure is:

map(function, iterable)

For example:
numbers = [2, 4, 6]
result = map(lambda x: x + 1, numbers)

print(list(result))

Output:

[3, 5, 7]

The lambda describes what should happen to each item.

15. Lambda With filter()

filter() keeps items that satisfy a condition.



Example:
numbers = [1, 2, 3, 4, 5, 6]
result = filter(lambda x: x % 2 == 0, numbers)

print(list(result))

Output:

[2, 4, 6]

The lambda:

lambda x: x % 2 ==

returns either:

True

or:

False

for each number.

Only the items producing True remain.

16. map() vs filter()
map ()

Changes each item.
numbers = [1, 2, 3]
result = map(lambda x: x * 10, numbers)

print(list(result))

Result:
[10, 20, 30]
filter()

Selects certain items.

numbers = [1, 2, 3, 4]



result = filter(lambda x: x > 2, numbers)

print(list(result))

Result:

(3, 4]

Simple mental model:

map - Transform
filter - Select

17. Lambda With sorted()

One of the most useful applications of lambda functions is sorting data based on a specific value.

Suppose we have:

students = [
("Hafsa", 85),
("Asim", 92),
("Ali", 78)

]

We want to sort students according to their marks.

students = [

("Hafsa", 85),
("Asim", 92),
("Ali", 78)

students.sort(key=lambda student: student[1])

print(students)
Output:
[("Ali', 78), ('Hafsa', 85), ('Asim', 92)]

The lambda tells Python:

Use the second value of each student tuple for sorting.

18. Sorting in Descending Order



We can combine lambda with reverse=True .

students = [

("Hafsa", 85),
("Asim", 92),
("Ali", 78)

students.sort(
key=lambda student: student[1l],

reverse=True

print(students)

Output:

[('"Asim', 92), ('Hafsa', 85), ('Ali‘', 78)]

19. Sorting Dictionaries
Suppose we have resource data:
resources = [
{"title": "Python", "views": 500},
{"title": "JavaScript", "views": 800},
{"title": "DSA", "views": 650}
]

Sort by views:

resources.sort(key=lambda resource: resource["views"])

print(resources)

Now the resource with the lowest views comes first.

For highest views first:

resources.sort(
key=lambda resource: resource["views"],

reverse=True

)

This pattern is very common in real Python programs.



20. Lambda With max()

A lambda can tell max () which value should be considered.

students = [
{"name": "Hafsa", "marks": 85},
{"name": "Asim", "marks": 92},
{"name": "Ali", "marks": 78}

top_student = max(
students,

key=lambda student: student["marks"]

print(top student)

Output:

{'name': 'Asim', 'marks': 92}
21. Lambda With min ()
The same idea works with min() .

lowest = min(
students,

key=lambda student: student["marks"]

print(lowest)

Output:
{'name': 'Ali', 'marks': 78}

22. Lambda With reduce()

Python's functools module provides reduce() .

It repeatedly combines values.
from functools import reduce

numbers = [1, 2, 3, 4]



result = reduce(
lambda a, b: a + b,

numbers

print(result)

Output:

10

The process is conceptually:

1+ 2
3+ 3
6 + 4

10

reduce () is useful in some situations, but a normal loop or built-in function can often be

clearer.

23. Lambda With No Arguments

A lambda can technically have no arguments.
message = lambda: "Hello from Python"
print(message())

Output:

Hello from Python

However, if the function is going to be reused, a normal def function may communicate your

intent more clearly.

24. Lambda and Default Arguments

Lambda functions can have default arguments.
greet = lambda name="Hafsa": "Hello " + name

print(greet())
print(greet("Asim"))

Output:



Hello Hafsa
Hello Asim

The syntax is similar to normal function parameters.

25. Lambda Cannot Contain Normal Statements
Lambda functions are designed for expressions.
For example:
square = lambda x: x * x
works.

But a multi-step block such as:

lambda x:
result = x * 2

return result
is not valid Python syntax.

If your logic needs multiple statements, use def .

def process(x):
result = x * 2

return result

This is much clearer.

26. Lambda Functions and Readability

A short lambda can be very readable:

numbers.sort(key=lambda x: Xx)

But complicated lambdas quickly become difficult to understand.

Avoid writing overly complex expressions such as:

process = lambda x: x["price"] * x["quantity"] if x["active"] and x["stock"]
> 0 else 0

If the logic needs explanation, use def .

def calculate total(item):
if item["active"] and item["stock"] > 0:

return item["price"] * item["quantity"]



return 0

Readable code is more valuable than making everything one line.

27. Lambda Functions Are Still Functions

A lambda function can:
e accept arguments
e return a value
¢ be stored in a variable
¢ be passed to another function
¢ be returned from another function

Example:
double = lambda x: x * 2

print(double(10))

The important difference is mainly the syntax and intended use.

28. Passing a Lambda to Another Function

Functions can accept other functions as arguments.

Example:

def apply operation(value, operation):
return operation(value)

result = apply operation(
5,
lambda x: x * 10

print(result)

Output:

50

Here:

lambda x: x * 10



is passed into apply operation() .

This is an important idea that leads into higher-order functions.

29. Returning a Lambda From a Function

A function can also return another function.

def create multiplier (number):

return lambda x: X * number

double
triple

create multiplier(2)

create multiplier(3)
print(double(5))
print(triple(5))

Output:
10
15

The returned lambda remembers the value of number .

This is a more advanced use of lambda functions.

30. Practical Example: Resource Sorting

Imagine haas.dev has resources:

resources = [
{"title": "Python Functions", "downloads": 120},
{"title": "JavaScript Basics", "downloads": 250},
{"title": "DSA Guide", "downloads": 180}

]

We can sort them by downloads:

resources.sort(
key=1lambda resource: resource["downloads"],

reverse=True

for resource in resources:

print(resource["title"], resource["downloads"])



Output:

JavaScript Basics 250
DSA Guide 180
Python Functions 120

The lambda acts as a small sorting rule.

31. Practical Example: Filtering Resources

Suppose we only want resources with at least 150 downloads.

popular = filter(
lambda resource: resource["downloads"] >= 150,

resources

print(list(popular))

The lambda defines the condition:

resource["downloads"] >= 150

The result contains only resources satisfying that condition.

32. Practical Example: Transforming Resource Titles
Suppose we have:
titles = [
"python functions",
"python lists",

"python dictionaries"

]

We can transform them:

formatted = map(
lambda title: title.title(),
titles

print(list(formatted))

Output:



['Python Functions', 'Python Lists', 'Python Dictionaries']

33. Lambda vs List Comprehension

Sometimes map () with lambda can be replaced by a list comprehension.

Using lambda:
numbers = [1, 2, 3, 4]

result = list(map(lambda x: x * 2, numbers))

Using list comprehension:

result = [x * 2 for x in numbers]

Both work.

For simple transformations, list comprehensions are often easier to read.

34. Lambda vs Normal Function

Feature Lambda def

Function

Syntax One Multiple
expression | statements

possible

Name Usually Named

anonymous

return Not needed | Usually

keyword used

Best for Small General

operations | functions

Multiple No Yes

statements




Documenta | Limited Easy with
tion docstrings
Complex Poor Better
logic choice choice
Reusability | Possible Excellent

35. When Should You Use Lambda?

Lambda functions are useful when:

1. The logic is very small

lambda x: x * 2

2. You need a function temporarily

sorted(users, key=lambda user: user["age"])
3. You need a transformation

map(lambda x: x * 2, numbers)
4. You need a filtering condition

filter(lambda x: x > 10, numbers)

5. You need a sorting key

sorted(resources, key=lambda item: item["views"])

36. When Should You NOT Use Lambda?

Use a normal function when:
e the logic is complicated
¢ you need multiple statements
e the function will be reused many times
¢ the function needs a descriptive name
e the expression is difficult to read

¢ you need documentation



¢ debugging the function would benefit from a named function

For example, avoid:

calculate = lambda x: x * 2 if x > 10 else x + 5 if x > 5 else x - 1

Prefer:

def calculate(x):
if x > 10:

return x * 2

if x > 5:

return x + 5

return x - 1

37. Common Mistake: Forgetting the Expression

Incorrect:

double = lambda x
Correct:

double = lambda x: x * 2
A lambda needs:

arguments : expression

38. Common Mistake: Trying to Use return

Incorrect:

double = lambda x: return x * 2
Correct:

double = lambda x: x * 2

The expression is automatically returned.

39. Common Mistake: Making Lambda Too Complicated

A developer may try to make every function a lambda:



process = lambda x: ...

This is not a good goal.
The goal is not:

Make the code shorter.

The goal is:

Make simple operations concise without reducing readability.

40. Problem Solving Framework

When deciding whether to use lambda, ask:
Step 1: Do I need a function?
If yes, continue.

Step 2: Is the logic one simple expression?

If yes, lambda may be appropriate.

Step 3: Is it being used as an argument?

For example:

sorted(data, key=lambda x: x["score"])
Lambda is often a good fit.
Step 4: Is the logic becoming difficult to read?
If yes, use def .
Step 5: Will I reuse this function?

If yes, a named function is usually clearer.

41. Mini Project: Student Ranking

Create a student ranking system.

students = [

{"name": "Hafsa", "marks": 85},
{"name": "Asim", "marks": 92},
{"name": "Ali", "marks": 78},
{"name": "Sara", "marks": 88}

students.sort(



key=lambda student: student["marks"],

reverse=True

for student in students:

print(student["name"], student["marks"])

Output:

Asim 92
Sara 88
Hafsa 85
Ali 78

What did lambda do?
It told sort() :

Look at the student's marks when deciding the order.

42. Mini Project: Resource Dashboard

Create a small resource dashboard.

resources = [
{"title": "Python Functions", "views": 500},
{"title": "Lambda Functions", "views": 850},
{"title": "Python Lists", "views": 650},
{"title": "Python Sets", "views": 300}

popular = list(
filter(
lambda resource: resource["views"] >= 500,

resources

popular.sort(
key=lambda resource: resource["views"],

reverse=True

for resource in popular:

print(resource["title"], resource["views"])



This combines:

filter() - select popular resources
lambda - define the condition
sort() - order resources

lambda - define the sorting key

43. 5 Minute Challenge

Create a list:

numbers = [5, 10, 15, 20, 25, 30]

Use lambda functions to:
1. Double every number.
2. Keep only numbers greater than 15.
3. Check whether each number is even.
4. Find the largest number.
5. Sort the numbers in descending order.
Try solving each task before looking at the solution.

Example for doubling:

result = list(map(lambda x: x * 2, numbers))

44. Exercises

Exercise 1
Create a lambda that squares a number.

Expected usage:

print(square(5))

Expected result:

25

Exercise 2

Create a lambda that accepts two numbers and returns the larger number.

Exercise 3

Use filter() and lambda to find all even numbers:



numbers = [10, 15, 20, 25, 30, 35]

Exercise 4

Use map() and lambda to convert:

names = ["hafsa", "asim", "ali"]

into:

["HAFSA", "ASIM", "ALI"]

Exercise 5

Sort these products by price:

products = [
{"name": "Mouse", "price": 1500},
{"name": "Keyboard", "price": 3000},
{"name": "Headphones", "price": 2500}

]

Use lambda as the sorting key.

Exercise 6

Find the student with the highest marks:

students = [
{"name": "Hafsa", "marks": 85},
{"name": "Asim", "marks": 92},
{"name": "Ali", "marks": 78}

]

Use max () and lambda.

45. Mini Quiz

Question 1

Which keyword creates a lambda function?
A. function

B. lambda

C. func

D. anonymous



Answer: B

Question 2
Which is valid?
A.

lambda X

lambda x: x * 2

lambda: return x

lambda x -> x * 2

Answer: B

Question 3

What does a lambda automatically return?
A. Nothing

B. The expression result

C.Alist

D. A dictionary

Answer: B

Question 4

Which function is commonly used with lambda to transform every item?
A. filter()

B. map()

C. sort()

D. input()

Answer: B

Question 5

Which function is commonly used with lambda to select items?



filter()
print()
range()
len()

oS 0w »

Answer: A

Question 6

When is def generally better than lambda?
A. For complicated logic

B. For a tiny sorting key

C. For a one-expression operation

D. Never

Answer: A

46. Interview Questions

Beginner
1. What is a lambda function in Python?
2. Why is a lambda function called anonymous?
3. What is the syntax of a lambda function?
4. Does a lambda function need the return keyword?
5. Can a lambda function accept multiple arguments?

6. Can a lambda function have default arguments?

Intermediate
7. What is the difference between lambda and def ?
&. How can lambda be used with sorted() ?
9. How does lambda work with map () ?
10. How does lambda work with filter() ?
11. What is a sorting key?
12. Why should complex logic usually not be written as a lambda?
13. Can a lambda function be passed as an argument?

14. Can a function return a lambda function?

47. Cheat Sheet



Basic Lambda

square = lambda x: x * x

Multiple Arguments

add = lambda a, b: a + b

Conditional

check = lambda x: "Even" if x % 2 == 0 else "0dd"

map ()

result = list(
map(lambda x: x * 2, numbers)

)
filter()

result = list(
filter(lambda x: x > 10, numbers)

)

sorted()

items.sort(
key=lambda item: item["price"]

)

max()

highest = max(
items,
key=lambda item: item["score"]

)

min()

lowest = min(
items,

key=lambda item: item["score"]

)
Main Rule



Small + simple + one expression

l

lambda

Complex + reusable + multiple steps

A
def

48. Key Takeaways

¢ A lambda function is a small anonymous function.

¢ [ts basic syntax is:

lambda arguments: expression

e The expression is automatically returned.

e Lambda functions can accept multiple arguments.

o They are especially useful with map() , filter(), sorted(), min() , and

max() .

e map() is commonly used to transform data.

o filter() iscommonly used to select data.

e sorted() canuselambda to define a sorting key.

¢ Lambda functions should remain simple and readable.

e Use def when logic becomes complex or needs a meaningful reusable name.

e Lambda functions are an important introduction to passing functions around as values.
Visit haas.dev for more resources and guides.
Website: https://dev-roast-app.vercel.app

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


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

