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II/IV B.Tech. DEGREE (Supple) EXAMINATIONS, JUNE/JULY-2018
First Semester

CSE/IT
DATA STRUCTURES USING C

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) Define sparse matrix

b) Differences between stack and queue

c) PEEP operation of a stack

d) State how recursion is different from iteration?

e) Concept of Level order Binary tree traversal?

f) Does the minimal spanning tree of a graph give the shortest distance between any

two specifed nodes? Justify your answer.

UNIT-I
2. a) Write a program to implement matrix addition and transpose of a matrix using

sparse matrices.

b) Write a brief on time and space complexities.

(OR)
3. a) “Queues  can be implemented using two stacks”-Support this statement with

suitable example.

b) Define an algorithm. Describe commonly used asymptotic notations and their

significance.

UNIT-II
4. a) Briefly explain the advantages and disadvantages of Single and Double Linked

List. Define suitable recursive structure definitions for each of them.

b) Write an algorithm to insert a node at the end of a doubly linked list.

(OR)
5. a) What is a circular linked list? Write an algorithm to merge two circular linked.

b) Write a brief on dynamic memory allocation, Garbage collection and compaction

and how they are implemented in C.
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UNIT-III

6. a) Define graph and give suitable structure to store using adjacency matrix.

b) Give the inorder, preorder and postorder traversals for the given binary tree?

(OR)

7. Explain different balancing operations on AVL trees with suitable example for each.

UNIT-IV

8. What is the prerequisite for binary search. Write an algorithm to implement Binary

Search technique. Use the algorithm to search 17 in the following list of elements.

Explain the process at each step. 12, 16, 17, 19, 20, 45, 18, 11, 22, 24, 29, 30, 32, 37.

(OR)

9. Write a program to implement heap sort and explain the logic in implementing the same.
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Answer Question No.1 Compulsory 6X2=12 M
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1. a) Define structure and give an example

b) Convert the expression a+b*c/d-e/f into prefix and postfix expressions

c) Compaction

d) Advantages of linked list over arrays

e) Define graph and how graph and tree differ

f) Time complexity of Radix sort

UNIT-I
2. a) Define queue and give its applications. Write a program to implement queue and

operations over it.

b) Explain how stacks can be used in expression evaluation with an example.

(OR)
3. a) Differentiate between data structure and storage structure?

b) Define algorithm and write a brief on different notations for analysis of

algorithms.

UNIT-II
4. Define a suitable structure and implement a linked list which stores the elements in sorted

order. Write functions for insertion and deletion to implement the sorted list.

(OR)
5. a) Write functions to insert and delete elements from circular linked list.

b) Give a brief on dynamic storage management and garbage collection.
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UNIT-III

6. a) What is a Red-Black tree? Explain about the representation of a Red-Black tree?

b) Write the algorithm to search for an element of a Red-Black Tree? What is its

time complexity? Explain.

(OR)

7. a) Find a necessary and sufficient condition for the root of a depth first search for a

connected graph to be an articulation point.

b) Write and explain a recursive algorithm for pre and post order traversal of a

Binary tree with an example for each.

UNIT-IV

8. Write a program to implement Quick sort. Which type of technique does it belong? Give

a trace of selection sort in sorting 5,3,11,23,4,55,22,18,13.

(OR)

9. Explain merge sort procedure and write an function merge (x,lbl, ub1, ub2) that assumes

that x[lb1] through x[ub1] and x[ub1+1] through x[ub2] are sorted and merges the two

into x[lb1] through x[ub2].
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1. a) Function to display elements of a queue represented using arrays

b) Applications of doubly linked lists

c) Peep operation on stack

d) Define heap

e) Time complexity of quick sort in best case

f) Tree Vs Graph

g) Priority queue

UNIT-I

2. a) Define list. Give the advantages of linked list over arrays.

b) What are the advantages and disadvantages of single and doubly linked list? Write

a function to merge two single linked list in to a new list.

(OR)

3. What are the different mathematical notations used for algorithm analysis? Explain.

UNIT-II

4. The efficient method used in evaluating a polynomial of the form

P
n
(x)=a

0
xn+a

1
xn-1+a

2
Xn-2+.....+a

n-1
x+a

n
 is by nesting using Horners rule as shown below:

P
n
(x)=(.....(((a

0
x+a

1
)x+a

2
)x+.....+a

n-1
)......)x+a

n
.  Show how this can be carried out

using a stack.
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(OR)

5. a) Derive a method to convert a postfix expression into its prefix form.

b) Consider the following arithmetic expression in postfix notation: 6 4 3 + * 2 1 5-/-

i. Find the equivalent prefix and infix form of the above.

ii. Obtain the computed value of the expression from its postfix notation.

UNIT-III

6. What is an AVL Tree? Explain about the different rotation patterns in AVL trees for

balancing with appropriate examples?

(OR)

7. a) Give a brief on binary, binary search and expression tree and explain with suitable

example for each.

b) Write a function to insert a node into a binary search tree.

UNIT-IV

8. What are the advantages and disadvantages of adjacency matrix and adjacency list

representation of graphs? Write a program to create a graph using adjacency matrix.

(OR)

9. What is Hashing? Explain the different Hash table representations in detail?
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 Answer Question No. 1 Compulsory.       7x2=14 M

Answer ONE question from each Unit.       4x14=56 M

1. a) Big O notation.

b) Abstract data type.

c) Example of directed and undirected graph.

d) Time complexity of merge sort.

e) Brief on Expression tree characteristics.

f) Binary heap.

g) Brief on open addressing.

UNIT - I

2. Write an algorithm to perform each of the following operations to a linked list.

a) Form a list containing union of the elements of two lists.

b) Form a list containing the intersection of the elements of two lists.

(OR)

3. Write a C program to create a linked list of nodes each having two fields i.e. name (an array

of 20 characters) and a pointer field to the next node and perform all the fundamental

manipulations.  Write an additional function to sort the give list based on name in alphabetical

order.

UNIT - II

4. Define queue.  Mention and explain various types of queues and give an example for each

and give a comparison of each of the types of queues exploring their advantages and

disadvantages with suitable examples.

(OR)
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5. a) Derive a method to convert a postfix expression into its prefix form.

b) Consider the following arithmetic expression in postfix notation : 7 5 2 + * 4 1 5 - / -

(i)    Find the equivalent prefix form of the above.

(ii)   Obtain the computed value of the expression from its postfix notation.

UNIT - III

6. Write and explain a non recursive algorithm for post order traversal of a Binary tree with an

example.

(OR)

7. a) Define binary, binary search and balanced trees and give suitable example exploring

their differences.

b) What are the different single rotations that are going to be implemented on AVL trees to

maintain balance of the tree ?  Explain with suitable example for each.

UNIT - IV

8. a) Following elements are inserted into an empty hash table with hash function

f(x) = x%17 and quadratic probing : 20, 10, 5, 30, 40, 38, 57, 35, 25, 18, 22, 21.  Explain

step by step insertion.

b) Define spanning tree of an undirected graph.

(OR)

9. a) Explain the linear probing method in Hashing ?  Explain its performance analysis ?

b) What is hashing with Chains ?   Explain ?  Compare this with Linear Probing ?


