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Data Structure Interview Q&A

1. What is a data structure?
Answer: A data structure is a way of organizing and storing data in a computer so that
it can be accessed and manipulated efficiently.
2. What are the common types of data structures?
Answer: Common data structures include arrays, linked lists, stacks, queues, trees,
and graphs.
3. Explain the difference between an array and a linked list.
Answer: An array stores elements of the same data type in contiguous memory
locations, while a linked list uses nodes with data and a reference to the next node.
4. What is the time complexity of accessing an element in an array?
Answer: The time complexity of accessing an element in an array is O(1) (constant
time).
5. What is the time complexity of searching in a linked list?
Answer: The time complexity of searching in a linked list is O(n) (linear time).
6. What is a stack, and how does it work?
Answer: A stack is a linear data structure that follows the Last-In-First-Out (LIFO)
principle, where the last element added is the first one to be removed.
7. How do you implement a stack using an array?
Answer: By using an array and keeping track of the top element using a variable.
8. What is a queue, and how does it work?
Answer: A queue is a linear data structure that follows the First-In-First-Out (FIFO)
principle, where the first element added is the first one to be removed.
9. How do you implement a queue using an array?
Answer: By using an array and keeping track of the front and rear pointers.
10. What are the types of trees commonly used in data structures?
Answer: Common tree types include binary trees, binary search trees, AVL trees, and
B-trees.
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What is a binary search tree (BST)?

Answer: A binary search tree is a binary tree in which the left child of a node is less
than or equal to the node, and the right child is greater.

How do you search for an element in a binary search tree?

Answer: Compare the element with the current node. If it's less, move to the left
subtree; if greater, move to the right subtree.

What is an AVL tree?

Answer: An AVL tree is a self-balancing binary search tree where the height difference
between the left and right subtrees of any node is at most 1.

What is a hash table, and how does it work?

Answer: A hash table is a data structure that stores key-value pairs and uses a hash
function to convert the key into an index for quick retrieval.

What is the time complexity of searching in a hash table?

Answer: The average time complexity of searching in a hash table is O(1) (constant
time), assuming a good hash function and minimal collisions.

Explain the concept of recursion in data structures.

Answer: Recursion is a technique where a function calls itself to solve a problem, often
used in traversing trees and linked lists.

What is a linked list cycle, and how do you detect it?

Answer: A linked list cycle occurs when a node in the list points to a previously visited
node. It can be detected using Floyd's cycle detection algorithm (tortoise and hare
algorithm).

What are the different types of graph traversal algorithms?

Answer: Common graph traversal algorithms are Depth-First Search (DFS) and
Breadth-First Search (BFS).

What is the time complexity of the DFS algorithm?

Answer: The time complexity of DFS is O(V + E), where V is the number of vertices and
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E is the number of edges in the graph.

What is the time complexity of the BFS algorithm?

Answer: The time complexity of BFS is also O(V + E).

Explain the concept of dynamic programming.

Answer: Dynamic programming is an optimization technique to solve complex
problems by breaking them down into smaller overlapping subproblems.

What is a trie data structure?

Answer: A trie (prefix tree) is an ordered tree used to store a dynamic set of strings,
usually used for fast prefix-based searching.

What is the time complexity of searching in a trie?

Answer: The time complexity of searching in a trie is O(L), where L is the length of the
search key.

What is the concept of time complexity and space complexity in data structures?
Answer: Time complexity refers to the amount of time an algorithm takes to run, while
space complexity refers to the amount of memory used by the algorithm.

How do you reverse a linked list?

Answer: By changing the next pointers of each node to reverse the order.

What are the differences between BFS and DFS traversal in graphs?

Answer: BFS explores neighbors first, while DFS explores as far as possible along each
branch before backtracking.

How can you find the middle element of a linked list?

Answer: Using slow and fast pointers (tortoise and hare approach) to find the middle
node in a single pass.

What is the difference between a linear data structure and a nonlinear data structure?
Answer: A linear data structure has elements arranged in a linear order, while a
nonlinear data structure has elements connected in a more complex manner, such as
trees and graphs.
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How do you perform an in-order traversal of a binary tree?

Answer: Traverse the left subtree, visit the current node, and then traverse the right
subtree.

What is the concept of a priority queue in data structures?

Answer: A priority queue is a data structure where each element has an associated
priority and the element with the highest priority is dequeued first.

Explain the concept of a self-balancing binary search tree.

Answer: A self-balancing binary search tree automatically adjusts its structure to
maintain balance, ensuring efficient search, insert, and delete operations.

How do you implement a self-balancing binary search tree?

Answer: Using algorithms like AVL tree or Red-Black tree to perform rotations and
maintain balance.

What is the concept of hashing in data structures?

Answer: Hashing is the process of mapping data (keys) to specific locations (indices) in
a data structure, such as a hash table, for faster access.

How do you perform a pre-order traversal of a binary tree?

Answer: Visit the current node, traverse the left subtree, and then traverse the right
subtree.

What is the concept of a heap data structure?

Answer: A heap is a specialized binary tree that satisfies the heap property, making it
efficient for priority queue operations.

Explain the concept of a linked list and its advantages over an array.

Answer: A linked list is a linear data structure that offers dynamic size and ease of
insertion/deletion compared to arrays, which have a fixed size.

How do you find the kth smallest element in an unsorted array efficiently?

Answer: Using QuickSelect, a variation of the quicksort algorithm that finds the kth
element in linear time on average.
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What is the concept of a circular linked list?

Answer: A circular linked list is a linked list where the last node points back to the first
node, forming a closed loop.

How do you check if a binary tree is a binary search tree (BST)?

Answer: Perform an in-order traversal and check if the elements are in ascending
order.

Explain the concept of a trie and its applications.

Answer: A trie is a tree-like data structure used for fast string searching and prefix
matching, commonly used in search engines and autocomplete systems.

How do you perform a post-order traversal of a binary tree?

Answer: Traverse the left subtree, traverse the right subtree, and then visit the current
node.

What is the concept of a double-ended queue (deque)?

Answer: A deque is a data structure that allows insertion and deletion at both ends,
functioning as a stack and queue simultaneously.

How do you check if a linked list is a palindrome?

Answer: Reverse the second half of the linked list and compare it with the first half.
Explain the concept of a self-loop and a back edge in a graph.

Answer: A self-loop is an edge that connects a vertex to itself. A back edge is an edge
that connects a descendant to an ancestor in a depth-first search tree.

What is the concept of an adjacency matrix in graph representation?

Answer: An adjacency matrix is a 2D array used to represent a graph, where the rows
and columns represent vertices, and the matrix elements represent edges.

How do you find the shortest path between two vertices in a graph?

Answer: Using algorithms like Dijkstra’s algorithm or the Bellman-Ford algorithm.
What is the concept of a self-adjusting data structure?

Answer: A self-adjusting data structure reorganizes itself based on recent accesses to
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optimize future access patterns automatically.

48. How do you find the diameter of a binary tree?
Answer: Find the longest path between any two nodes in the tree, which represents
the diameter.

49. Explain the concept of the sliding window technique.
Answer: The sliding window technique is used to solve problems involving arrays or
strings by maintaining a window of elements while sliding through the data.

50. How do you implement a hash table collision resolution technique?
Answer: Common collision resolution techniques are chaining (using linked lists at
each hash bucket) and open addressing (probing until an empty slot is found).
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