GENERAL

interview questions on algorithms and data structures

Published: September 3, 2026 | Index ID: #-

Introduction

When you step into a technical interview, one of the first things that can make or break your performance is how
well you handle questions about algorithms and data structures. These topics are the foundation of efficient
problem solving in software engineering, and interviewers use them to gauge your ability to write clean, performant
code under pressure. In this guide, we’ll walk through the most common interview questions on algorithms and
data structures, explain why they matter, and give you practical strategies for mastering them. Whether you're a
fresh graduate or a seasoned developer aiming for a senior role, this article will help you build confidence and
clarity for your next interview.

Why Algorithms & Data Structures Matter in Interviews

Interviewers focus on algorithms and data structures for several reasons:

¢ Problem solving skills — They reveal how you approach unfamiliar problems.

« Efficiency mindset — You'll learn to think in terms of time and space complexity.

* Code quality — A solid data structure choice often leads to cleaner, maintainable code.
 Industry relevance — Many production systems rely on optimized data handling.

Understanding these concepts also gives you a competitive edge when you encounter coding challenges on
platforms like LeetCode, HackerRank, or CodeSignal.

Common Themes in Interview Questions

While each company may have its own flavor, most algorithmic interviews share a few recurring themes:

e Array and string manipulation — Sorting, searching, and pattern matching.

Linked lists — Basic operations, cycle detection, and reversal.

» Trees and graphs — Traversals, search, and shortest path problems.

¢ Dynamic programming — Optimization over overlapping subproblems.

* Hashing — Fast lookup, duplicate detection, and frequency counting.

e Recursion & backtracking — Enumerating possibilities or building solutions step by step.
¢ Bit manipulation — Efficient arithmetic and state tracking.

Familiarity with these themes will let you recognize patterns quickly during an interview.

Classic Data Structures Covered in Interviews

Arrays and Strings

Arrays are the most basic data structure, yet they form the basis of many interview problems. You'll be asked to
sort, search, or transform arrays under constraints such as in place modification or minimal extra space.
Linked Lists

Interviewers often test your knowledge of singly and doubly linked lists. Common questions involve reversing a list,
detecting cycles, or merging two sorted lists.



Stacks & Queues

These linear structures are used for parsing expressions, breadth first search, or implementing undo/redo features.
Understanding their O(1) push/pop operations is crucial.

Hash Tables

Hash maps provide constant time lookup. Expect questions on detecting duplicates, counting frequencies, or
implementing LRU caches.

Trees

Binary trees, binary search trees (BST), and balanced trees like AVL or Red Black are common. Interviewers probe
your traversal knowledge (pre order, in order, post order) and tree manipulation skills.

Graphs

Graphs model relationships. You'll face problems involving depth first search (DFS), breadth first search (BFS),
Dijkstra’s algorithm, or detecting cycles in directed or undirected graphs.

Heaps & Priority Queues

Heaps support efficient retrieval of the min or max element. Problems include merging k sorted lists or
implementing a median of stream algorithm.

Tries

Tries are specialized prefix trees used in autocomplete or dictionary lookups. They test your understanding of
space optimization versus lookup speed.

Union Find (Disjoint Set Union)

Union Find is essential for connectivity queries and Kruskal’s algorithm. Expect questions on path compression and
union by rank.

Classic Algorithmic Paradigms

Sorting & Searching

Sorting algorithms (quick, merge, heap, radix) and binary search are staple interview topics. You'll need to analyze
when each is appropriate based on input size and data distribution.

Divide & Conquer

This strategy breaks problems into smaller subproblems, solves them recursively, and combines the results. Merge
sort and binary search are classic examples.

Dynamic Programming

DP solves optimization problems by storing intermediate results. Classic examples include Fibonacci, coin change,
and longest common subsequence.

Greedy Algorithms

Greedy approaches make locally optimal choices. Problems like activity selection or interval scheduling test
whether a greedy solution is valid.

Backtracking & Branch and Bound

Backtracking explores all possible solutions, pruning branches that cannot lead to a valid answer. Sudoku solvers



and N Queens puzzles are typical examples.

Bit Manipulation

Bit tricks can lead to elegant, high performance solutions. You might be asked to find a missing number, toggle bits,
or count set bits efficiently.

Sample Interview Questions (with Explanations)

Arrays and Strings

1. Two Sum — Given an array of integers and a target value, return indices of two numbers that add up to the
target. Key idea: Use a hash map for O(n) time.

2. Rotate Array — Rotate an array by k positions in-place. Key idea: Reverse segments to achieve O(n) time and
O(1) space.

3. Longest Substring Without Repeating Characters — Find the length of the longest substring with all unique
characters. Key idea: Sliding window with a hash set.

Linked Lists

1. Reverse Linked List — Reverse a singly linked list iteratively or recursively.
2. Detect Cycle — Use Floyd’s Tortoise and Hare algorithm to identify a cycle and locate its start.
3. Merge Two Sorted Lists — Merge two sorted singly linked lists into one sorted list.

Trees

1. Validate BST — Confirm that a binary tree satisfies BST properties using in order traversal.

2. Lowest Common Ancestor — Find the LCA of two nodes in a binary tree or BST.

3. Serialize & Deserialize Binary Tree — Convert a tree to a string and back, preserving structure.
Graphs

1. Detect Cycle in Undirected Graph — Use DFS with parent tracking.

2. Topological Sort — Order nodes in a DAG using Kahn's algorithm or DFS.

3. Shortest Path (Dijkstra) — Compute shortest distances from a source node to all others in a weighted graph.
Dynamic Programming

1. House Robber — Maximize the sum of non adjacent houses.

2. Coin Change (Minimum Coins) — Find the fewest coins to make a target amount.

3. Longest Increasing Subsequence — Compute the length of the LIS in O(n log n) time.
Hashing

1. Intersection of Two Arrays — Find common elements using a hash set.

2. Group Anagrams — Group strings that are anagrams by sorting or using a frequency map.

3. LFU Cache — Implement a cache that evicts the least frequently used item.
Bit Manipulation

1. Single Number — Find the element that appears only once when all others appear twice.
2. Count Bits — Count set bits for all numbers up to n.
3. Swap Bits — Swap the nth and mth bits of an integer.

How to Approach These Questions

Understand the Problem

Read the question carefully, then paraphrase it in your own words. Clarify the input format, expected output, and



edge cases. A clear problem statement prevents costly misinterpretations.

Clarify Constraints

Ask about input size, time limits, and space constraints. Knowing whether an O(n2) solution is acceptable or if you
need O(n log n) can shape your approach.

Think Out Loud

Interviewers value your thought process. Describe your reasoning, trade offs, and why you choose a particular data
structure or algorithm.

Consider Edge Cases

Always discuss corner scenarios: empty inputs, single element arrays, negative numbers, or very large data sets.
Demonstrating robustness builds credibility.

Optimize
Start with a brute force solution, then refine it. Explain how you improved time or space
complexity and why the new approach is better.

Study Resources

Books
e “Cracking the Coding Interview” — Comprehensive problem set with solutions.
* “Elements of Programming Interviews” — Focuses on algorithmic thinking.
¢ “Introduction to Algorithms” (CLRS) — In depth theory for advanced topics.
Online Platforms

¢ LeetCode — Extensive problem library sorted by data structure.
¢ HackerRank — Domain specific challenges and contests.
« InterviewBit — Structured learning paths for interview prep.

Mock Interviews

e Pair up with peers or use platforms like Pramp, Gainlo, or Interviewing.io.
* Record yourself to review articulation and pacing.

Tips for Success

Practice, Practice, Practice

Consistent problem solving builds muscle memory. Aim for at least 30 minutes of focused coding each day.

Master Time Complexity

Be fluent in Big O notation. Quickly evaluate whether an algorithm meets the required constraints.

Build a Portfolio

Showcase projects where you applied efficient data structures, such as a real time recommendation engine or a
graph based search feature.

Soft Skills Matter

Communicate clearly, ask clarifying questions, and remain calm under pressure. Interviewers assess both technical
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