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Mastering Algorithm Multiple Choice Questions and Answers: A
Comprehensive Guide

Algorithm design and analysis sit at the core of computer science, powering everything from search engines to
autonomous vehicles. Whether you're a student preparing for a coding interview, a teacher designing a test, or a
professional brushing up on fundamentals, algorithm multiple choice questions and answersoffer —a  quick,
efficient way to assess understanding and reinforce key concepts. This article will walk you through the importance
of these questions, categorize the most common types, provide a rich set of example problems with detailed
solutions, and share proven strategies for mastering them.

Why Focus on Algorithm Multiple Choice Questions?

Multiple choice questions (MCQs) are a staple in academic settings and industry assessments for several reasons:

» Scalability — They allow educators and recruiters to evaluate many candidates quickly.

¢ Precision — Well-crafted MCQs can target specific knowledge gaps, such as Big O notation or recursion.
* Objectivity — Answers are either correct or incorrect, reducing grading bias.

« Diagnostic Value — The pattern of incorrect choices often reveals misconceptions.

Because of these advantages, mastering algorithm multiple choice questions and answerscan sharpen your
analytical thinking, boost confidence in interviews, and help you identify areas for deeper study.

Categories of Algorithm MCQs

Algorithm questions span a wide range of topics. Below is a taxonomy that covers the most frequently tested areas:

1. Sorting and Searching — Questions on bubble sort, quicksort, binary search, and their complexities.

2. Graph Algorithms — Topics include Dijkstra’s algorithm, BFS/DFS, topological sort, and Minimum Spanning
Tree.

3. Dynamic Programming & Greedy Algorithms — Classic problems such as the Knapsack, Longest Increasing
Subsequence, and coin change.

4. Recursion & Backtracking — Questions that test understanding of call stacks, base cases, and pruning
techniques.

5. Data Structures — Arrays, linked lists, trees, heaps, hash tables, and their associated operations.
Complexity Theory — Big O, Big 9,A O+ tized analysis, and space complexity.
String Algorithms — Pattern matching, suffix trees, and regular expressions.
Mathematical Algorithms — Number theory, combinatorics, and probability.
. Parallel & Distributed Algorithms — Concepts like MapReduce, concurrency, and consistency models.
10. Miscellaneous — Randomized algorithms, approximation algorithms, and algorithmic game theory.
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Below, we provide representative MCQs for each category, complete with answers and explanations.

Sample Questions by Category

Sorting and Searching



1. Which of the following sorting algorithms has the best worst case time complexity?\n\nA) Bubble Sort
2. B) Merge Sort

3. C) Selection Sort

4. D) Insertion Sort

Merge Sort guarantees O(n log n) in the worst case, while the others can degrade to O(n?).

. A4
«B)5
« C)6
« D)7

Binary search splits the array in half each time. The maximum number of comparisons is # log ,(15)# = 4, but since the
comparison count includes the final check for existence, it totals 6.

Graph Algorithms

1. Which algorithm finds the shortest path in a weighted directed graph with non negative weights?\n\nA)
Bellman Ford

2. B) Floyd Warshall

3. C) Dijkstra

4. D) Prim

Dijkstra’s algorithm efficiently computes single source shortest paths in graphs with non negative edge weights.

¢ A) Find the shortest path between two nodes

* B) Detect cycles

« C) Order vertices linearly such that every directed edge goes from earlier to later in the order
¢ D) Compute the minimum spanning tree

A topological sort provides a linear ordering respecting edge directions, useful for scheduling and dependency
resolution.

Dynamic Programming & Greedy Algorithms

1. Which problem is best solved with a greedy approach?\n\nA) 0/1 Knapsack
2. B) Coin Change (minimum coins)

3. C) Activity Selection

4. D) Longest Common Subsequence

The activity selection problem can be solved optimally by greedily picking the activity with the earliest finish time.

* A)O(n)
* B) O(nW)
+ C) O(n?)
+ D)O(2°)

Where n is the number of items and W is the capacity. The DP table has dimensions n x W.

Recursion & Backtracking

1. What is the depth of the recursion tree for computing the nth Fibonacci number using naive recursion?\n\nA)
0(1)

2. B) O(log n)

3. C) O(n)

4. D)O(2°)



The naive recursion creates an exponential number of calls due to overlapping subproblems.

e A) factorial(0) = 1
e B) factorial(1) = 0
e C) factorial(-1) = 1
e D) factorial(2) =1

By definition, 0! equals 1, providing the termination condition for the recursion.

Data Structures

1. Which data structure supports O(1) average case insertion, deletion, and lookup?\n\nA) Array
2. B) Linked List

3. C) Binary Search Tree

4. D) Hash Table

With a good hash function, hash tables achieve constant time operations on average.

e A) The parent is always greater than its children (max heap)
¢ B) The parent is always less than its children (min heap)

¢ C) Either A or B, depending on heap type

* D) No specific relationship

Binary heaps can be min heaps or max heaps, each enforcing the corresponding property.

Complexity Theory

1. Which of the following best describes Big O notation?\n\nA) Upper bound on the running time
2. B) Lower bound on the running time

3. C) Exact running time

4. D) Space complexity

Big O provides an asymptotic upper bound, ignoring constant factors.

e A) It gives the worst case cost of a single operation

* B) It averages the cost over a sequence of operations
e C) Itis only applicable to hash tables

¢ D) It ignores the cost of individual operations

Amortized analysis ensures that the average cost per operation remains low, even if occasional operations are
expensive.

String Algorithms

1. Which algorithm is used to find all occurrences of a pattern string within a text string in linear time?\n\nA)
Knuth Morris Pratt (KMP)

2. B) Rabin Karp

3. C) Boyer Moore

4. D) Naive search

KMP achieves O(n + m) time by precomputing a longest prefix suffix table.

< A) To store all suffixes of a string for fast substring queries
¢ B) To compress a string

» C) To sort characters alphabetically

¢ D) To convert a string to binary



Suffix trees allow substring search in O(m) time, where m is the query length.

Mathematical Algorithms

1. Which algorithm efficiently computes the greatest common divisor (GCD) of two integers?\n\nA) Euclidean
algorithm

2. B) Binary search

3. C) Quick sort

4. D) Dijkstra’s algorithm

The Euclidean algorithm repeatedly applies modulo operations until the remainder is zero.

« Aynt/k!
« B)yn!/ (K (n-K))
« C)(n+K)/ (kY
« D)n! *k!

This formula counts the number of ways to choose k items from n.

Parallel & Distributed Algorithms

1. Which model describes computations where many processors work on independent tasks simultaneously?
\n\nA) PRAM (Parallel Random Access Machine)

2. B) Turing Machine

3. C) Finite Automaton

4. D) Pushdown Automaton
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