
big o notation practice problems with
answers

big o notation practice problems with answers are essential for mastering algorithm analysis
and improving problem-solving skills in computer science. Understanding the time and space
complexity of algorithms through Big O notation is crucial for designing efficient software solutions.
This article presents a comprehensive set of practice problems focused on Big O notation, complete
with detailed answers. These exercises cover various algorithmic scenarios, helping learners identify
the appropriate complexity classes and analyze code snippets. In addition to problem-solving, the
article explains key concepts and common pitfalls to avoid. Whether preparing for exams, coding
interviews, or enhancing algorithmic knowledge, these practice problems provide valuable
experience. The following sections include problem statements, step-by-step solutions, and
explanations of the underlying principles for each case.
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Understanding Big O Notation
Big O notation is a mathematical representation used to describe the upper bound of an algorithm’s
running time or space requirements in terms of input size. It characterizes the worst-case scenario of
an algorithm’s growth rate, allowing comparison between different algorithms regardless of hardware
or implementation details. The notation focuses on the dominant term and ignores constants and
lower-order terms to provide a simplified view of performance. Common Big O classes include O(1),
O(log n), O(n), O(n log n), O(n2), and O(2n). Understanding these classes enables developers to predict
scalability and optimize code effectively.

Key Concepts of Big O
Big O notation abstracts the growth of an algorithm’s resource consumption as input size increases. It
emphasizes asymptotic behavior rather than exact counts. Key concepts include:

Worst-case complexity: The maximum time or space an algorithm will require.

Dominant term: The term that grows fastest as input size increases.



Ignoring constants: Multiplicative constants and lower order terms are omitted for simplicity.

Input size (n): Typically represents the size of the data set or problem.

Common Big O Classes
Different algorithms fall into distinct complexity classes. Some of the most frequently encountered Big
O classes include:

O(1): Constant time complexity.

O(log n): Logarithmic time complexity, common in divide and conquer algorithms.

O(n): Linear time complexity.

O(n log n): Typical of efficient sorting algorithms like mergesort.

O(n2): Quadratic time complexity, often seen in nested loops.

O(2n): Exponential time complexity, typical in brute-force solutions.

Practice Problems on Time Complexity
Time complexity practice problems with answers help solidify understanding of how different
algorithms scale with input size. These exercises cover a variety of code structures, including loops,
recursive calls, and nested iterations.

Problem 1: Simple Loop
Analyze the time complexity of the following code snippet:

for (int i = 0; i < n; i++) {
// constant time operation
}

Answer:

This loop runs exactly n times, performing a constant time operation each iteration. Therefore, the
time complexity is O(n).

Problem 2: Nested Loops
Determine the time complexity of the code below:



for (int i = 0; i < n; i++) {
for (int j = 0; j < n; j++) {
// constant time operation
}
}

Answer:

The outer loop runs n times, and for each iteration, the inner loop also runs n times. The total number
of iterations is n × n = n2. Hence, the time complexity is O(n2).

Problem 3: Logarithmic Loop
Evaluate the time complexity of this loop:

int i = 1;
while (i < n) {
// constant time operation
i = i * 2;
}

Answer:

In this loop, the value of i doubles each iteration. The number of iterations is proportional to the
logarithm base 2 of n. Therefore, the time complexity is O(log n).

Practice Problems on Space Complexity
Space complexity problems focus on the amount of memory an algorithm requires relative to input
size. These problems help evaluate memory efficiency alongside time performance.

Problem 4: Array Allocation
Consider the following code segment:

int[] arr = new int[n];

What is the space complexity?

Answer:

The array requires space proportional to n elements. Thus, the space complexity is O(n).

Problem 5: Constant Extra Space
Analyze the space complexity of the code below:

int sum = 0;



for (int i = 0; i < n; i++) {
sum += i;
}

Answer:

Only a fixed number of variables are used regardless of input size, so the space complexity is O(1)
(constant space).

Problem 6: Recursive Stack Space
Consider a recursive function that calls itself with n-1 until it reaches zero. What is the space
complexity of the stack?

Answer:

The recursion depth is n, so the stack space used is proportional to n. Therefore, the space complexity
is O(n).

Analyzing Code Snippets
Big O notation practice problems with answers involving code snippets enhance the ability to
translate algorithmic behavior into complexity classes. Analyzing real-world code examples sharpens
intuition and coding skills.

Problem 7: Combined Loops
Evaluate the time complexity of this code:

for (int i = 0; i < n; i++) {
for (int j = 0; j < 1000; j++) {
// constant time operation
}
}

Answer:

The inner loop runs 1000 times regardless of n. The outer loop runs n times. Multiplying gives 1000 ×
n, which simplifies to O(n) by ignoring constants.

Problem 8: Recursive Binary Search
Analyze the time complexity of recursive binary search:

binarySearch(arr, target, low, high) {
if (low > high) return -1;
mid = (low + high) / 2;
if (arr[mid] == target) return mid;



else if (arr[mid] > target)
return binarySearch(arr, target, low, mid - 1);
else
return binarySearch(arr, target, mid + 1, high);
}

Answer:

Binary search divides the search space in half at each recursive call. The number of calls is
proportional to log n. Hence, the time complexity is O(log n).

Problem 9: Summation Loop
What is the time complexity of the following?

for (int i = 1; i <= n; i++) {
for (int j = 1; j <= i; j++) {
// constant time operation
}
}

Answer:

The total number of iterations is the sum of the first n integers: 1 + 2 + 3 + ... + n = n(n+1)/2. This
simplifies to O(n2).

Advanced Big O Notation Problems
These advanced problems challenge understanding of Big O notation with more complex scenarios
involving logarithmic, polynomial, and exponential growth rates.

Problem 10: Nested Logarithmic Loop
Analyze the time complexity of this code:

for (int i = 1; i < n; i = i * 2) {
for (int j = 0; j < n; j++) {
// constant time operation
}
}

Answer:

The outer loop runs approximately log n times (doubling i each iteration). The inner loop runs n times.
Total complexity: log n × n = O(n log n).



Problem 11: Exponential Recursive Function
Consider the recursive function:

function fib(n) {
if (n <= 1) return n;
else return fib(n-1) + fib(n-2);
}

What is its time complexity?

Answer:

This recursive Fibonacci implementation results in an exponential number of calls due to repeated
calculations. Its time complexity is O(2n).

Problem 12: Logarithmic Nested Loops
Analyze this code segment:

for (int i = 1; i < n; i = i * 2) {
for (int j = 1; j < n; j = j * 2) {
// constant time operation
}
}

Answer:

Both loops run logarithmically: outer loop log n times, inner loop log n times. Total time complexity is
log n × log n = O((log n)2).

Frequently Asked Questions

What is Big O notation and why is it important in algorithm
analysis?
Big O notation is a mathematical notation used to describe the upper bound of an algorithm's runtime
or space complexity in terms of input size. It helps in understanding the efficiency and scalability of
algorithms.

How do you determine the Big O notation of a given code
snippet?
To determine Big O notation, analyze the code by counting how many times operations are executed
relative to input size. Identify loops, recursive calls, and nested structures, then express the runtime
as a function of input size, focusing on the dominant term.



What is the Big O complexity of a nested loop where both
loops run from 1 to n?
The Big O complexity is O(n^2) because for each iteration of the outer loop, the inner loop runs n
times, resulting in n * n = n^2 operations.

Can you provide a practice problem involving Big O notation
for a linear search algorithm?
Practice Problem: Given an array of n elements, what is the time complexity of searching for an
element using linear search? Answer: The time complexity is O(n) because in the worst case, the
algorithm checks every element once.

What is the Big O complexity of a binary search algorithm and
why?
Binary search has a time complexity of O(log n) because it repeatedly divides the search space in
half, reducing the problem size exponentially with each step.

How do you analyze the Big O notation for recursive
algorithms?
Analyze recursive algorithms by setting up a recurrence relation that expresses the runtime in terms
of smaller input sizes, then solve the recurrence using methods like the Master Theorem or recursion
tree analysis to find the Big O complexity.

What is the Big O notation for the following code: for (i=1;
i<=n; i++) { for (j=1; j<=log n; j++) { // constant time
operation } }?
The time complexity is O(n log n) because the outer loop runs n times and the inner loop runs log n
times, so total operations are proportional to n * log n.

Provide a practice problem involving space complexity and
Big O notation.
Practice Problem: What is the space complexity of creating an array of size n? Answer: The space
complexity is O(n) because the amount of memory used grows linearly with the input size.

How does Big O notation handle constant factors and lower
order terms in complexity expressions?
Big O notation ignores constant factors and lower order terms because it focuses on the dominant
term that has the greatest impact on growth as input size increases.



What is the difference between average case and worst case
Big O complexity?
Worst case Big O describes the maximum time an algorithm can take on any input of size n, while
average case complexity represents the expected time over all inputs of size n. Big O notation
commonly refers to worst case analysis.

Additional Resources
1. Big O Notation Practice Problems: A Hands-On Approach
This book offers a comprehensive collection of practice problems focused on Big O notation, enabling
readers to develop a deep understanding of algorithmic complexity. Each problem is paired with
detailed solutions and explanations to help learners grasp the concepts thoroughly. It’s ideal for
students and professionals preparing for coding interviews or coursework in algorithms.

2. Mastering Big O: Exercises and Solutions for Algorithm Analysis
Mastering Big O provides a wide range of exercises designed to sharpen skills in analyzing time and
space complexity. The book includes step-by-step solutions that break down each problem, making
complex topics accessible to readers of all levels. It also covers common pitfalls and tips for
optimizing code using Big O principles.

3. Algorithm Complexity Practice Workbook with Answers
This workbook is packed with problems that challenge readers to determine the Big O notation of
various algorithms and code snippets. Clear, concise answers follow every problem, allowing self-
paced learning and immediate feedback. The book is perfect for those looking to solidify their
understanding of algorithm efficiency through practical application.

4. Big O Notation: From Theory to Practice with Examples
Combining theory and practice, this book guides readers through the fundamental concepts of Big O
notation and provides numerous examples with solutions. It emphasizes the application of Big O in
real-world coding scenarios, helping readers to better understand performance implications. The
exercises include a mix of easy and advanced problems for varied skill levels.

5. Cracking the Code: Big O Notation Problems and Solutions
Focused on interview preparation, this title presents a curated set of Big O notation problems
commonly encountered in technical interviews. Each problem features a detailed solution that
explains the reasoning behind the complexity analysis. Readers gain confidence in quickly assessing
algorithm efficiency under pressure.

6. Big O Challenges: Practice Problems for Algorithm Enthusiasts
Big O Challenges offers a stimulating collection of problems that test and expand understanding of
algorithmic complexity. The book’s solutions section provides thorough explanations, helping readers
to learn from mistakes and deepen their knowledge. It’s a great resource for competitive
programmers and computer science students alike.

7. Practical Big O Problems with Step-by-Step Solutions
This book emphasizes hands-on learning by presenting practical Big O problems derived from real
coding scenarios. The step-by-step solutions help demystify complex analyses and teach readers how
to approach problem-solving systematically. It’s well-suited for learners who prefer a guided approach



to mastering algorithm efficiency.

8. Big O Notation Exercises for Beginners and Beyond
Designed for learners at different stages, this book starts with basic Big O concepts and progressively
introduces more challenging problems. Each exercise is accompanied by a clear solution that
reinforces understanding and encourages critical thinking. The gradual difficulty curve makes it an
excellent tool for both beginners and intermediate learners.

9. The Big O Notation Answer Book: Practice Problems and Detailed Explanations
This answer book complements study materials by providing a vast array of Big O notation problems
along with detailed explanations for each solution. It serves as a valuable reference for students,
educators, and professionals who want to verify their understanding and learn efficient algorithm
analysis techniques. The clear formatting and thorough commentary make complex topics
approachable.
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