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Algorithms for Data Structures
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Instructions: I. Assume suitable data wherever necessary.
2. All symbols and abbreviations carry their usual meaning.
3
PART A
Answer any two questions from the following:

Q.1 a) Write a C program to accept and display details'of ‘n’ number of patients using array of 5

structures. Accept details from user.

Detail are:

i Patient ID

ii. Patient Name

iii. Patient Weight

iv. Patient Disease

V. Patient data of admission

b) Write a C program to using recursion to find factorial of a number. 4
¢) Explain the string inbuilt functions to accomplish the following. 6

i Finding length of a string
ii. Copying one string into another string .
iii. Concatenating 2 strings
iv. Comparing 2 strings -
d) Explain time complexity and space complexity of an algorithm with the help of an example. 5

Q.2 a) Write C- FUNCTIONS with neat DIAGRAMS for following. 9
i Inserting a node at the beginning of Doubly Linked List.
ii. Deleting a node at the end of circular Linked List.
iii. Inserting a node at the end of singly linked list.
b) Write a C program to implement Stacks using array. 5

¢) Explain Insertion and Deletion operations on Circular queue (using arrays) with the helpof 6
C functions.

Q.3 a) Demonstrate the use of pointers with the help of a program having a function which swaps 4
the values of two integer variables.
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Q.4

Q.5
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b) Explain the following with respect to algorithm analysis.

¢). Convert the given infix expression into its equivalent prefix form using stack data structure.
a+(b+cx (d+e))+f/g

d) Explain finked list implementation of linear queue.

Answer any two questions from the following:
Construct a binary search tree of following elements. 12.9,14,27,32,43,11,5,19,39,41,23 and

a)

b)
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1. O- notation
ii. Omega notation
iil. Theta notation

PART - B
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get its In —order, Pre — order and Post — order traversals. Also show how the tree would look
like after deleting elements 43.

Define Spanning Tree. Also compute Minimum Cost Spanning Tree using Prims algorithm.

Write a C program to implement Selegsion sort.

Reconstruct binary tree from following data.
Pre — order Traversal : A B G @ D
In — order traversal : G B A D F

Sort the elements in ascending order using Bubble sort. Show the output of each iteration.

22, 34, 11, 23, 44,7

Assuming “a” as initial vertex, traverse the following graph using

i DFS
ii. BFS
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a
d) Write a C program to implement Linear Search. 4
Q.6 a) Explain Binary Search algorithm. Also search element 66 using Binary search algorithm. 6
Show the steps clearly. 12, 16, 22, 36, 45, 47, 59, 66, 72, 85, 88
b) Explain balanced binary trees with example. 4
¢) Consider the following graph. 5
Compute the following.
i Adjacency matrix
ii. Adjacency list
iii. In — degree and out — degree
" d) Explain how collision in hashing can be resolved using linear probing technique. 5
PART C
Answer any one question from the following:
Q.7 a) Differentiate between structures and Unions. 4
b) Write a C program to implement linear queue using array. 8
3
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Q.8
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c) Evaluate the given postfix expression using stack data structure.
623+-382/+*2 *3+

d) Explain the following terms with respect to graphs.
i Directed graph
ii. Weighted graph
iii. Path of length k
iv. Degree of a vertex

a) What are rgeursive algorithms? Write a recursive function in C for N disk Tower of Hanoi
problem.

b) Write a C program to copy contents of on¢ file to another.

¢) Compute the shortest path from vertex A to Vertex D.

d) Sort the following in ascending order using Radix sort.
2,136, 4, 38, 279, 8, 69, 350, 70, 16, 416, 7
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