big o notation practice problems with
answers

Big O notation practice problems with answers are essential for anyone looking to
deepen their understanding of algorithm efficiency. Whether you are a student preparing
for exams, a software engineer brushing up on your skills, or someone interested in
computer science, mastering Big O notation is crucial. This article will provide you with a
variety of practice problems related to Big O notation, along with detailed answers and
explanations. By the end, you will have a clearer grasp of how to analyze the efficiency of
algorithms and data structures.

Understanding Big O Notation

Before diving into practice problems, it’s important to have a solid understanding of what
Big O notation is.

What is Big O Notation?

Big O notation is a mathematical concept used in computer science to describe the
performance or complexity of an algorithm. Specifically, it characterizes algorithms in
terms of their run time or space requirements relative to the input size. The "O" in Big O
stands for "order of", and it helps in understanding how an algorithm's performance scales
as the size of input increases.

Common Big O Classes

Here are some common Big O notations you will encounter:

1. O(1): Constant time - The runtime does not change with the size of the input.

2. O(log n): Logarithmic time - The runtime grows logarithmically as the input size
increases.

3. O(n): Linear time - The runtime grows linearly with the input size.

4. O(n log n): Linearithmic time - The runtime grows in proportion to n log n.

5. O(n"2): Quadratic time - The runtime grows quadratically with the input size.

6. O(27n): Exponential time - The runtime doubles with each additional element in the
input.

7. O(n!): Factorial time - The runtime grows factorially with the input size.

Practice Problems



Below are several practice problems along with their solutions to help you master Big O
notation.

Problem 1: Analyze the Following Code

" python

def sum array(arr):
total = 0

for num in arr:
total += num
return total

Question: What is the Big O notation for the "sum array  function?

Answer

The function iterates through each element of the array once. Hence, the time complexity
is O(n), where n is the number of elements in the array.

Problem 2: Nested Loops

ANRNEN

python

def print_pairs(arr):
for i in range(len(arr)):
for j in range(len(arr)):
print(arr[i], arr[j])

Question: What is the Big O notation for the "print pairs’ function?

Answer

Here, the function has two nested loops, both of which run n times. Therefore, the time
complexity is O(n"2).



Problem 3: Logarithmic Growth

" “python

def binary search(arr, target):
low =0

high = len(arr) - 1

while low <= high:
mid = (low + high) // 2
if arr[mid] < target:
low = mid + 1

elif arr[mid] > target:

high = mid - 1
else:
return mid

return -1

Question: What is the Big O notation for the "binary search” function?

Answer

The "binary search’ function divides the array in half with each iteration, leading to a
logarithmic time complexity of O(log n).

Problem 4: Combining Functions

"7 python

def combined functions(arr):
sum_array(arr)

for i in range(len(arr)):

for j in range(len(arr)):
print(arr[i], arr[j])

Question: What is the overall Big O notation for the "combined functions™ function?

Answer

The "sum_array function has a time complexity of O(n), and the nested loops have a time
complexity of O(n"2). Since the higher order term dominates, the overall complexity is
O(n"2).



Problem 5: Factorial Complexity

" python

def generate permutations(arr):
if len(arr) ==

return []

elif len(arr) ==

return [arr]

perms = []

for i in range(len(arr)):

current = arrf[i]

remaining = arrl[:i] + arr[i+1:]

for perm in generate permutations(remaining):
perms.append([current] + perm)

return perms

Question: What is the Big O notation for the "generate permutations™ function?

Answer

The function generates all possible permutations of the input array, which results in a
factorial growth pattern. Therefore, the time complexity is O(n!).

Tips for Practicing Big O Notation

To become proficient in analyzing algorithms with Big O notation, consider the following

tips:

e Understand the Basics: Make sure you have a solid grasp of algorithm complexity

concepts before attempting complex problems.

e Practice Regularly: Regular practice with a variety of algorithms will help reinforce

your understanding.

¢ Visualize Algorithms: Drawing out the flow of an algorithm can help you better
understand how it operates and how its complexity is derived.

e Study Different Algorithms: Familiarize yourself with different types of algorithms



and their complexities, from sorting to searching.

e Join Coding Platforms: Participate in coding challenges on platforms like
LeetCode, HackerRank, or CodeSignal to sharpen your skills.

Conclusion

In summary, big O notation practice problems with answers provide an invaluable
resource for mastering algorithm analysis. Understanding how to determine the time and
space complexity of algorithms is crucial for designing efficient solutions in computer
science and software development. By practicing with a variety of problems and following
the tips outlined in this article, you can enhance your skills and confidence in working with
Big O notation.

Frequently Asked Questions

What is Big O notation?

Big O notation is a mathematical concept used to describe the upper bound of an
algorithm's time or space complexity, providing a high-level understanding of its
performance as the input size grows.

How do you determine the Big O notation for a simple
loop?

For a simple loop that runs n times, the Big O notation is O(n), as the runtime grows
linearly with the size of the input.

What is the Big O notation for nested loops?

For nested loops where both loops run n times, the Big O notation is O(n?), as the total
number of iterations is the product of the two loop counts.

What is the Big O notation for a function that divides
the input in half each time?

The Big O notation for a function that divides the input in half each time is O(log n), which
represents logarithmic growth.

How do you analyze the Big O notation of recursive



functions?

To analyze the Big O notation of recursive functions, you can use the recurrence relation
method or the master theorem, which helps to determine the time complexity based on the
function's recursive calls.

What is the Big O notation for an algorithm that
performs a constant number of operations regardless of
input size?

The Big O notation for an algorithm that performs a constant number of operations, such
as O(1), indicates that the runtime does not change with the size of the input.

How does Big O notation treat lower order terms and
constants?

In Big O notation, lower order terms and constants are ignored, focusing only on the term
that grows the fastest as the input size increases.

What is the Big O notation for a sorting algorithm like
quicksort in the average case?

The average-case Big O notation for quicksort is O(n log n), as it efficiently divides the
input into smaller parts and sorts them.

Can Big O notation apply to space complexity as well?

Yes, Big O notation can also be used to express space complexity, which measures the
amount of memory an algorithm needs relative to the input size.

What is the significance of understanding Big O
notation in algorithm design?

Understanding Big O notation helps in evaluating and comparing the efficiency of
algorithms, guiding developers to choose the most suitable algorithm for a given problem
based on performance considerations.
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