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IT2201 - Data Structures and Algorithms

UNIT - I LINEAR STRUCTURES
PART – A  [2 MARKS]
      Abstract Data Type

1. What is abstract data type?  






(May 2010)  
2. What are the characteristics of ADT?   




(Dec 2011)
3. Define – Data Structure
4. What are linear and non-linear data structures?
Linked List

5. How can a node be inserted in the middle of a linked list? 


(Dec 2012)
6. How can the data in a linked list be searched? 



(May 2010)
7. State the different types of linked lists. 




(Dec 2011) 
8. State the basic operations carried out in a linked list. 


(May 2012)

9. List the applications of a linked list. 





(May 2007)
10. State the difference between arrays and linked list. 



(May 2008)

11. List the advantages of a linked list. 





(May 2009)

12. What are the different ways to implement list?
13. Define – HEAD Pointer and NULL Pointer
14. What is meant by dummy header?
15. List the disadvantages in using a linked list.

Circular Linked List
16. State the different types of circular linked list. 



(May 2011)
17. Define – Circular Linked List
Doubly Linked List
18. Define – Doubly Linked List  





(May 2008)
Stack
19. Define – Stack  








(Dec 2007)
20. List the basic operations that can be performed on a stack.     

21. Mention the advantages of representing stacks using linked list to arrays.
Applications of Stack

22. State the different ways of representing expressions. 


(May 2011)
23. State the advantages of using postfix notations. 



(Dec 2010)
24. State the rules to be followed during infix to postfix conversion. 

(Dec 2009)
25. Convert the expression ((A + B) * C – (D – E) ^ (F + G)) to equivalent Prefix and Postfix    

      notations. 









(Dec 2010)
26. Define – Infix, Prefix and Postfix notations 
27. Mention the usage of stack in recursive algorithm implementation. 
Queue

28. What are the conditions that could be followed in a linked list implementation of Queue?         

                                                                                                                       (May 2009)

29. Define – Queue

30. State the differences between queue and linked list. 
31. What are the conditions that follow in the array implementation of queue? 
Applications of Queue

32. Define – Priority Queue  






(May 2012)
33. What is the minimum number of queues needed to implement a priority queue? 
      Circular Queue

34. Define – Circular Queue  







(Dec 2009)
PART – B [16 MARKS]
       Linked List
1. Explain the linked list implementation of list ADT in detail. (16) 

(May 2010)
2. Explain the cursor implementation of linked list. (16) 



(Dec 2011)
3. Explain the various applications of linked list.  (8)       
Doubly Linked List

4. Write an algorithm for inserting and deleting an element from doubly linked  

      list.   (8)  








  (Dec 2010)
Stack

5. What is stack? Explain the implementation of stack using array with an example.(16)
                                                                                                          

  (May 2011)
6. Write an algorithm for converting infix expression to postfix expression. (8) (May 2012)
7. Explain the applications of stack. (8) 
Queue
8. What is queue? Explain its operations with examples. (16) 


   (Dec 2012)
9. Explain the linked list implementation of queue in detail. (16)

10. What is priority queue? What are its types? Explain in detail. (16)         
    (Dec 2012)
UNIT-II  TREE STRUCTURES
PART-A  [2 MARKS]
Tree ADT
1. Define – Binary Tree  






(May 2010)
2. What is meant by general trees? 





(May 2008)
3. What are the different ways of representing a binary tree?


 (Dec 2011)
4. Define – Full Binary Tree  






(Dec 2010)
5. Define – Complete Binary Tree  





(May 2011)
6. State the properties of a binary tree. 





(May 2012)
7. List the applications of tree data structure.



(May 2009)

8. Draw a binary tree for the expression: A * B – (C + D) * (P / Q).

(Dec 2010)
9.   In the given binary tree, using array, at which location node 4 can be stored? 
(May 2012)


11. Define – Tree 

12. Define –  Path in a tree
13. Define – Terminal nodes in a tree
14. Define – Non-terminal nodes in a tree     
      Tree Traversals

15. What is meant by binary tree traversal? 




(Dec 2012)
16. What are the tasks performed while traversing a binary tree? 

(May 2009)

17. Traverse the given tree using inorder, preorder and postorder traversals. 
(Dec 2009)
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18. Define – Right Skewed Binary Tree
19. What are the different techniques of binary tree traversal? 

20. What are the tasks performed during preorder traversal? 

21. What are the tasks performed during inorder traversal? 

22. What are the tasks performed during postorder traversal? 
23. What is the purpose of a left child node and a right child node? 
24. What is leaf node? 
Expression Trees
25. Define – Expression Tree 






 (Dec 2009)
26. Write steps for the construction of expression trees. 

Binary Search Tree ADT

27. Define – Binary Search Tree. 






(Dec 2007)

28. State the merits and demerits of linear representation of binary trees.
(May 2007)

29. What are the various operations performed in a binary search tree? 
30. List few of the applications that make use of multilinked structures. 

31. There are 8, 15, 13, 14 nodes in 4 different trees. Which of them could have    

      formed a full binary tree? 

AVL Trees

32. Define – AVL Tree 







 (Dec 2012)
33. What are the various transformations performed in AVL tree? 

 (May 2008)
34. For the given graph, draw the DFS and BFS. 



 (May 2011)
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Binary Heaps

35. Define – Heap 








 (Dec 2011)
36. What is meant by max heap? 





(May 2010)
37. What is meant by min heap? 
38. What is meant by ternary heap? 
PART- B  [16 MARKS]
Binary Trees
1. What is binary tree? Explain binary tree traversals in detail. (16)


(May 2010)
2. Explain the various binary search tree representations in detail. (16) 
(Dec 2010)
3. Explain the representation of lists in binary tree. Write an algorithm for finding Kth element and deleting an element. (16)
Tree Traversals
4. Write the algorithm for pre-order and post-order traversals of a binary tree. (16)

                                                                                                             
 (May 2012)
Expression Trees

5. Explain an algorithm to convert a postfix expression into an expression tree with an example. (16)  







(Dec 2011)
Binary Search Tree ADT

6. Write an algorithm to insert an item into a binary search tree and trace the algorithm with the items 6, 2, 8, 1, 4, 3, 5. (16) 





(May 2011)
7. Show the result of inserting the nodes 2, 1, 4, 5, 9, 3, 6, 7 into an empty binary search tree. (8)
AVL Trees

8. Describe the algorithms used to perform single and double rotation on AVL tree.  (16)
(Dec 2010)
9. Write the functions to insert into an AVL tree by calling appropriate functions to perform double and single rotations also. (16) 




(May 2010)
10. Explain AVL tree in detail with the LL, LR, RL, RR rotations with example.  (16)

UNIT-III   HASHING AND SETS
PART-A  [2 MARKS]

Hashing
1. What is hashing? 







(May 2012)
2. What is collision?








 (Dec 2012)
3. Define – Collision Resolution  





(Dec 2011)
4. Define – Primary Clustering  






(May 2011)
5. Define – Double Hashing  







(Dec 2010)
6. List the different types of hashing functions? 

7. What are the problems in hashing? 

8. What is hash table? 

9. What is the use of hash function? 

10. What is a perfect hash function? 
11. List the applications of hashing. 

Rehashing

12. Define – Rehashing  







(May 2010)
13. What is the basic requirement to choose a good hash function? 

(Dec 2009)
14. What are the ways in which rehashing can be implemented? 

15. List the advantages and disadvantages of rehashing.
Open Addressing

16. What is open addressing? 







(Dec 2008)
17. Mention the different probe sequences used in open addressing. 

(Dec 2008)
18. What are the methods of resolving collision in hashing? 


(Dec 2009)
Separate Chaining

19. Define – Separate Chaining Hashing  





(May 2010)
20. What are the advantages of separate chaining? 




(Dec 2010)
21. What are the operations of separate chaining? 
22. What are the disadvantages of separate chaining? 
Extendible Hashing  
23. Define – Extendible Hashing 






 (May 2011)
24. What is heap order property? 






(Dec 2011)
Sets

25. List the applications of sets. 






(Dec 2012)
26. Define – Disjoint Set  







(May 2012)
PART  B  [16 MARKS]
Hashing
1. Explain any two techniques to overcome hash collision. (16) 

(May 2010)
2. Explain the difference between linear probing and quadratic probing. (8) 
(Dec 2010)
3. Explain the different hashing methods in detail. (16)


            ( May 2011)
4. Discuss the common collision resolution strategies used in closed hashing system. (16)

5. Show the result of inserting the keys 10111101, 00000010, 10011011, 10111110,  

01111111,      01010001, 10010110, 00001011, 11001111, 10011110, 11011011, 00101011,   01100001,    11110000, 01101111 into an initially empty extendible hashing data structure with m = 4.  (16) 





(May 2011)
Separate Chaining
6. Given the input {4371, 1323, 6173, 4199, 4344, 9679, 1989} and a hash function of
       h(X) = X (mod 10) show the resulting

a) Separate Chaining hash table  (8)
b) Open Addressing hash table using linear probing. (8)  

(Dec 2011)
       Dynamic Equivalence Problem
7. State and explain the dynamic equivalence problem. (16) 


(Dec 2012)
       Sets
8. Describe in detail the basic operations of sets. (16)

Rehashing
9. Explain the advantages and disadvantages of various collision resolution strategies. (16)

Extendible Hashing
10. What is union-by-height? Write an algorithm to implement it. (16)

Path Compression
11. Explain the path compression with an example. (16)
12. If A = {1, 2, 3} and B = {3, 4, 5}, what are the results of

(1) UNION(A,B, C)

(2) INTERSECTION(A, B, C)

(3) DIFFERENCE(A, B, C)

(4) MEMBER(1, A)

(5) INSERT(1, A)

(6) DELETE(1, A)

(7) MIN(A)?                         (16)
UNIT-IV GRAPHS
PART A  [2 MARKS]
Graphs
1. Define – Directed Graph  






 (May 2010)
2. Define – Acyclic Graph 






 (Dec 2010)
3. What is tree edge?







 (Dec 2010)

4. Define – Strongly Connected Graph  





(May 2011)
5. What are the conditions for a graph to become a tree? 


(Dec 2011)
6. What are the different types of representation of graphs? 


(May 2012)
7. Define – Undirected Graph 

8. Define – Weakly Connected Graph. 

9. Define – Adjacency Matrix. 

Graph Traversal

10. What is meant by traversing a graph? State the different ways of traversing a graph.       
(Dec 2012)
Spanning Tree

11. What is spanning tree? 






(Dec 2009)
12. Does the minimum spanning tree of a graph give the shortest distance between any 2 

      specified nodes? 








(Dec 2012)
13. What are the methods of solving minimum spanning tree? 


(May 2012)
14. Define – Depth First Spanning Tree 





 (May 2011)

15. Convert a given graph with weighted edges to minimal spanning tree.
 (May 2010)
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Prim’s algorithm
16. Write Prim’s algorithm. 






 (Dec 2011)
Shortest Path Algorithms
17. What is single source shortest path problem? 
18. What is unweighted shortest path?
19. What is weighted shortest path?
20. What is back edge? 
                


PART-B  [16 MARKS]
Graphs
1. Explain the various representations of graph with example in detail. (16) 
(May 2012)
Topological Sort
2. What is topological sort? Write an algorithm to perform topological sort.  (16)
Shortest Path Algorithms

3. Explain the Dijkstra’s algorithm with an example. (16)  


(May 2010)
4. Write an algorithm to determine the biconnected components in a graph.  (16)
(Dec 2010)
Prim’s algorithm
5. Explain Prim’s algorithm with an example. (16)  



(Dec 2011)
Kruskal’s Algorithm
6. Explain Kruskal’s Algorithm with an example. (16)  


 (Dec 2012)
Dijkstra’s Algorithm
1. Write the Dijkstra’s algorithm to find the shortest path.   (16)
UNIT-V  ALGORITHM DESIGN AND ANALYSIS
PART A  [2 MARKS]
Algorithm Design
1. What is an algorithm? 






(May 2012)
2. What are the properties of an algorithm?



            (Dec 2012)
3. Define – Algorithm Paradigms Space of an Algorithm 

4. Mention the various spaces utilized by a program. 

Algorithm Analysis

5. What is complexity analysis? 






(Dec 2011)
6. How the performance of an algorithm is analyzed? 



(May 2011)
7. What is space complexity? 





(May 2010)
8. Define – Best Case of an Algorithm  





(Dec 2011)  
9. What is time complexity? 

10. List the components that are used for space complexity. 

11. Define – Worst Case of an Algorithm 

12. Define – Average Case an Algorithm 

Divide and Conquer Algorithm
13. Mention some application of divide and conquer algorithm. 

(Dec 2010)
14. Define – Divide and Conquer Algorithm 

      Dynamic Programming algorithm  

15. Define – Dynamic Programming Algorithm  



(May 2010)
16. Define – Articulation Points  






(May 2011)
17. Mention applications of dynamic programming algorithm.
NP-Complete Problems

18. List some example of NP complete problems. 



(Dec 2012)
19. Define – Efficiency of an algorithm  

20. What is meant by asymptotic notation? 




(May 2012)
PART B  [16 MARKS]
Greedy Algorithm
1. What is greedy algorithm? Give two examples that can be solved using greedy algorithm and explain them with example. (16)



  (May 2012)
2. Briefly discuss the applications of greedy algorithm. (16)            

  (Dec 2010)
NP-Complete Problems
3. What is NP completeness? Explain an NP complete problem with example. (16)

                                                                                                                  
  (Dec 2011)
      4.   Explain the NP-complete problems. (16)     
Divide and Conquer Algorithm
5. Explain the steps taken to improve the efficiency of an algorithm.  (16)
6. Formulate an algorithm to multiply n-digit integers using divide and conquer approach.                      

                                                                                                                (16)    (May 2010)

