Data Structures Question bank 
1stBtech-II SEM
UNTI –I (2 Marks)
1. What are the advantages of linear data structures?
2. What is the necessary condition to apply Binary Search
3. Define Data structure ,mention types of data structures and mention their applications
4. Define Time complexity and space complexity.
5. Define algorithm ,how to measure performance of an algorithm
6. What are the different types of time complexities in algorithm analysis?
7. Differentiate between Linear Search and Binary Search.
8. Describe Abstract Data Type (ADT) and explain with an example.
9. Differentiate between Linear and Non-Linear Data Structures
10. In which situation linear search is better than binary search?
11. What is the best, average and worst case time complexity of linear search. 
12. What is the best, average and worst case time complexity of Binary search. 
13. Comparison between bubble sort, insertion and selection sort
14. What is the time complexity of bubble sort, selection and insertion sort
15. What are the real time applications of binary search?
Unit-I ( 5 Marks)
1. a. What is data structure? Explain different types of data structure with suitable examples.
    b. Differentiate between Linear Data Structures and Non-Linear Data Structures with suitable
       examples.
2. a. Define ADT? Write an ADT algorithm header for railway reservation system. It includes the following major functions.
 i) Check the trains between source and destination point
 ii) Check the availability of tickets  
iii) Book the ticket   
iv) Cancel the ticket.
b. Describe the Linear Search algorithm with a suitable example. Also, and write its Best, 
   Worst, and Average case time complexities.

3.a. Write a step-by-step procedure for Binary Search and write its best-case and worst-case time complexity.
b.Differentiate between Linear Search and Binary Search with respect to their efficiency
4. a. Apply the Bubble Sort technique to the following list of elements: 45, 23, 11, 89, 77 trace the algorithm step by step and show the list after each pass until the elements are sorted.
 b. Write the Selection Sort algorithm, sort the elements 29, 10, 14, 37, 13, and state its time complexities.
5. a. Describe the insertion Sort algorithm, trace the steps for sorting the following list, and derive the time complexity. 12, 19, 33, 26, 29, 35, 22, 37.
b. Compare Bubble Sort, Selection Sort, and Insertion Sort based on their method of sorting, number of comparisons/swaps, and time complexities.
6. a. Why is Insertion Sort preferred over Bubble Sort in certain cases? Explain with an example.
   b. Discuss real-world applications where Linear Search is preferred over Binary search.
7. a. Explain different time complexity notations of the algorithms? Explain with examples.
    b. Difference between primitive and non primitive data structures
8. a. Explain characteristics and applications of difference types of data structures.
    b. Explain the different operations on data structure

9. Define ADT? Write an ADT algorithm header for text book inventory system. It includes 
     the following major functions
• Ordering text books
Receiving text books
• Determining retail price
• Recording text book sales

UNIT –II (2 MARKS)

1. Write the difference between Array and Linked List
2. What are the advantages and draw backs of single linked list
3. What are the applications of Slinked list, Double linked list and Circular linked list?
4. Write the difference between single linked list and circular linked list.
5. Write the difference between single linked list and double linked list.
6. List the basic operations of single linked list
7. Define the basic structure of a node in a doubly linked list
8. Define Single Linked Lsit, how to represent a node in SLL
9. What are the advantages and draw backs of double linked list
10. What are the advantages and draw backs of circular linked list.
11. Write the time complexities of Singly Linked List for insertion and deletion operations.
 UNIT- II (5 Marks)
1. Write an algorithm to insert a node in Single Liked List
 i) at begin 
ii) at end 
iii) at specified position in SLL.
2. Write an algorithm to delete a node in Single Linked List
i) at begin 
ii) at the end 
iii) at specified position in SLL.
3. Write an algorithm 
i) To create nodes in Single Linked List.
ii) To reverse a Single Linked List.
iii) To search an element in a Single Linked List.
iv) To sort elements in a Single Linked List.
v) To remove duplicate elements in a Single Linked List.
vi) Traverse a Single Linked List.
4. a. Write an algorithm to insert a node i) at begin ii) at end iii) at specified position in a Doubly 
          linked list.
    b. Write an algorithm to delete a node i) at begin ii) at end iii) at specified position in a Doubly 
         linked list.
5. a. Write an algorithm to create a node in Doubly Linked list and traverse in forward and 
          backward directions.
  b.   Write an algorithm to insert a node i) at begin ii) at end iii) at specified position in a    
        Circular linked list.
6.a. Write an algorithm to delete a node i) at begin ii) at end iii) at specified position in a Circular 
        linked list.
  b. Write an algorithm to create a node in Circular Linked list and traverse the list.
7. a. Compare arrays and linked list and write down the benefits and limitations.
    b. Write the applications of single linked list in detail.
8. a. Explain the advantages and disadvantages of single linked lists, double linked lists and
       Circular linked lists.
   b. Describe any two real-world applications of each type of linked list.

9. a. Write a C Program to search for a given element in a Singly Linked List.
    b. Write a C program to insert a node at the beginning of a Circular Singly Linked List.

10. a. Write a C program to delete a node at the end of a Doubly Linked List.
      b. Write a C program to delete a node from the beginning of a Singly Linked List.

11. a. Write a C program to insert a node at the beginning of a Singly Linked List
      b. Write a C program to insert a node at specified position in a single linked list.

12. a. Write a C program to remove duplicate elements from a Singly Linked List
      b. Write a C program to reverse a singly linked list.
      c. Write a C Program to sort elements in a single linked list
      
