
Guidelines for B.Sc. (H) Computer Science Semester IV (NEP UGCF 2022) 

Design and Analysis of Algorithms  

 

 

 

S. No. Topics Contents Reference Hours 

1 Unit 1# - Searching, Sorting, 

Selection 

Ch 2 - 2.1, 2.2  

Ch 6 - 6.4 

Ch 8 - 8.1, 8.2, 8.3 

Ch 9 - 9.1 

[1] 8 

2 Unit 2 - Graphs Ch 3 [2] 7 

3 Unit 3 - Divide and Conquer Ch 2 - 2.3   

Ch 4 - 4.2 

Ch 7 - 7.1, 7.2, 7.4 (upto 7.4.1) 

[1] 8 

4 Unit 4 - Greedy algorithms Ch 15 - 15.2 

 

Ch 4 - 4.1 (upto page 121, 

excluding Extensions), 4.5 (only 

Prim’s Algorithm and related 

theorems/sub-sections to be 

discussed) 

[1] 

 

[2] 

7 

5 Unit 5 - Dynamic Programming Ch 6 - 6.1, 6.2, 6.4 

 

[2] 7 

6 Unit 6 - Hash Functions, 

Collision resolution schemes 

Ch 11 - 11.2 (except Independent 

Uniform Hashing and Analysis of 

Hashing with chaining), 11.3 

(upto and including multiplication 

method), 11.4 (except Analysis of 

open-address hashing) 

[1] 8 

 

# - Linear search, binary search, bubble sort and selection sort are to be covered from the 

appendix attached at the end of the guidelines. 
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Practical List 

 

1) Write a program to sort the elements of an array using Insertion Sort (The program 

should report the number of comparisons). 

2) Write a program to sort the elements of an array using Merge Sort (The program 

should report the number of comparisons). 

3) Write a program to sort the elements of an array using Heap Sort (The program 

should report the number of comparisons). 

4) Write a program to sort the elements of an array using Quick Sort (The program 

should report the number of comparisons). 

5) Write a program to multiply two matrices using the Strassen’s algorithm for matrix 

multiplication. 

6) Write a program to sort the elements of an array using Count Sort. 

7) Display the data stored in a given graph using the Breadth-First Search algorithm. 

8) Display the data stored in a given graph using the Depth-First Search algorithm. 

9) Write a program to determine a minimum spanning tree of a graph using the Prim’s 

algorithm. 

10) Write a program to solve the 0-1 knapsack problem. 

 

For the algorithms at S. no 1 to 4, test run the algorithm on 100 different input sizes varying 

from 30 to 1000. For each size find the number of comparisons averaged on 10 different input 

instances; plot a graph for the average number of comparisons against each input size. Compare 

it with a graph of n logn. 

 

 

  



 

 

 

APPENDIX 
 
















































































































































