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Part A : Introduction

Program: Degree with Class : UG Year: 1V Session : 2024-2025
Honours/Research
Subject: Computer Application
1. | Course Code S4-COAPID
2. | Course Title Design and Analysis of Algorithms (Theory)
(Group A - PaperI)
3. | Course Type Discipline Specific Elective (DSE)=1_
4. | Pre-requisite .
5. | Course Learning Understand the basic notation for analyzing the performance of the
Outcomes (CLO) algorithms.
Identify various Time and Space complexities of various algorithms
Use divide-and-conquer techniques for solving suitable problems.
Use greedy approach to solve an appropriate problem for optimal
solution.
~ Apply dynamic programming approach to solve suitable problems.
Understand the limitations of algorithm power and study how to cope
with the limitations of algorithm power for various problems.
[0 Apply Backtracking, Branch and Bound concept to solve various
problems
Understand the concept of Binary tree and traversing.
6. | Credit Value Theory -3
7. | Total Marks Max. Marks: 30+70 | Min. Passing Marks: 35
Part B: Content of Course
Design and Analysis of Algorithms
Total No. of Lectures =45 (In hours per Week ) 2-0-0
Unit Topics No. of
Lectures
Data Structure: Definition, Basic Concepts, ADT Array: Definition, Memory
Allocation, Single and Multidimensional Array, Addressing Scheme, Sparse
I Matrices, Polynomial representation. Link List: Dynamic memory Allocation, 9
Single Linked and multiply linked list- Different operations, Circular linked lists,
Linked lists as an ADT. Stack and Queue: Definition and implementation using
arrays.
Algorithms Introduction: Algorithms, Designing algorithms, analyzing algorithms,
1 asymptotic notations, heap and heap sort. Introduction to divide and conquer 9
technique, analysis, design and comparison of various algorithms based on this
technique, example binary search, merge sort, quick sort.
Strategy: Study of Greedy strategy, examples of greedy method like optimal merge
[ | patterns, Huffman coding, minimum spanning trees, knapsack problem, job 9
sequencing with deadlines, single source shortest path algorithm. Concept of dynamic
programming, multistage graph, Floyd-Warshall algorithm.
Backtracking: Concept and its examples, Hamiltonian cycle, Graph coloring
v problem etc. Introduction to branch & bound method, examples of branch and bound 9
method like traveling salesman problem etc. Meaning of lower bound theory and its
use in solving algebraic problem Keyword: Branch and bound ,lower bound
Searching: Binary search trees, height balanced trees, 2-3 trees, B-trees, basic search
v and traversal techniques for trees and graphs (In order, preorder, post-order( DFS, 9

BEFS).
Parallel algorithms: NP-HARD AND NP-COMPLETE.

Part C : Learning Resources
o — Text Books, Reference Book, Other Resources
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Suggested Reading:
. Introduction to Algorithms by T. H. Cormen, C. E. Leiserson Clifford Stein (Prentice Hall India).
_Data Structures and Algorithm Analysis in C++ by Mark Allen Weiss (Pearson).

3. Introduction to Algorithms by T. H. Cormen, R. L. Rivest, Clifford stein (Prentice Hall India)

4. Randomized Algorithms by R. Motwani and P. Raghavan (Cambridge University Press).

5. 7eg Uew &l Uy STl @ gHib |

Suggested Digital Platforms, Web-links:

1. https://archive.nptel.ac.in/courses/106/106/106106131/

2. https://www.geeksforgeeks.org/design-and-analysis-of-algorithms/

3. https://www.guru99.com/design-analysis-algorithms-tutorial html

4. https://www.youtube.com/playlist?list=PLxCzCOWd7aiHcmS4i14bI0VrMbZTUvITa

5. https://www.codingninjas.com/studio/library/design-and-algorithm-analysis
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Part D : Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE): 30 Marks University Exam(UE): 70 Marks

Internal Assessment: Class Test Assignment / Presentation

Continuous Comprehensive 30
Evaluation (CCE)

External Assessment : Section(A): Very Short Questions

University Exam Section Section (B): Short Questions 70
Time : 03:00 Hours Section (C) : Long Questions
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Suggested Reading:

Introduction to Algorithms by T. H. Cormen, C. E. Leiserson Clifford Stein (Prentice Hall India).
Data Structures and Algorithm Analysis in C++ by Mark Allen Weiss (Pearson).

. Introduction to Algorithms by T. H. Cormen, R. L. Rivest, Clifford stein (Prentice Hall India)
Randomized Algorithms by R. Motwani and P. Raghavan (Cambridge University Press).
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Suggested Digital Platforms, Web-links:

1. https://archive.nptel.ac.in/courses/106/106/106106131/

2. https://www.geeksforgeeks.org/design-and-analysis-of-algorithms/

3. https://www.guru99.com/design-analysis-algorithms-tutorial.html

4. https://www.youtube.com/playlist?list=PLxCzCOWd7aiHcmS4i14bI0VrMbZTUvITa

5. https://www.codingninjas.com/studio/library/design-and-algorithm-analysis
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Part A : Introduction

Program: Degree with Class : UG Year: IV Session : 2024-2025
Honours/Research
Subject: Computer Application
1. | Course Code S4-COAP1Q
2. | Course Title Design and Analysis of Algorithms Lab (Practical)
Group A-Paper-1

3. | Course Type Discipline Specific Elective =1_

4. | Pre-requisite

5. | Course Learning » Understand the basic notation for analyzing the performance of the

Outcomes (CLO) algorithms

> Identify various Time and Space complexities of various algorithms
» Use divide-and-conquer techniques for solving suitable problems.
> Apply dynamic programming approach to solve suitable problems.

Credit Value Practical-1

7. | Total Marks Max. Marks: 100 | Min. Passing Marks: 35

Part B: Content of Course
Design and Analysis of Algorithms Lab

No. of Lab. Practical’s (in hours per week): 1 Hr. Per week

Total No. of Lab.: .20hvs  C\S-\ecluns)
Suggestive List of Practical’s No. of Labs.
(2] lah)

1. Write a program for Iterative and Recursive Binary Search.

Write a program for Merge Sort.

Write a program for Quick Sort.

Write a program for Strassen’s Matrix Multiplication.

Write a program for optimal merge patterns.

Write a program for Huffman coding.

Write a program for minimum spanning trees using Kruskal’s algorithm.
Write a program for minimum spanning trees using Prim’s algorithm.
. Write a program for single sources shortest path algorithm.

10 Write a program for Floye-Warshal algorithm.

11. Write a program for traveling salesman problem.

12. Write a program for Hamiltonian cycle problem.

15
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Part C : Learning Resources
Text Books, Reference Book, Other Resources

Suggested Reading:

1. Introduction to Algorithms by T. H. Cormen, C. E. Leiserson (Prentice Hall India).

2. Data Structures and Algorithm Analysis in C++ by Mark Allen Weiss (Pearson).

3. Introduction to Algorithms by T. H. Cormen, C. E. Leiserson, Clifford stein (Prentice Hall India)
4, Randomized Algorithms by R. Motwani and P. Raghavan (Cambridge University Press).
Suggested Digital Platforms, Web-links:

. https://archive.nptel.ac.in/courses/106/106/106106131/

2. https://www.geeksforgeeks.org/design-and-analysis-of-algorithms/

3. https://www.youtube.com/playlist?list=PLxCzCOWd7aiHemS4i14bI0VrMbZTUvITa

4. https://www.codingninjas.com/studio/library/design-and-algorithm-analysis

Part D: Assessment and Evaluation

Internal Assessment: External Assessment: University Exam
Continuous Comprehensive Evaluation (CCE): 30 Marks (UE):70 Marks ~ Time: 03.00 Hours

Internal Assessment Marks External Assessment Marks

Hands-on Lab Practice Practical record File

Viva Viva voce practical

Lab Test from Practical List 30 Marks Table works/Exercise Assigned | 70 Marks
R (02)in practical Exam
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Suggested Reading:

1. Introduction to Algorithms by T. H. Cormen, C. E. Leiserson (Prentice Hall India).

2. Data Structures and Algorithm Analysis in C++ by Mark Allen Weiss (Pearson).

3. Introduction to Algorithms by T. H. Cormen, C. E. Leiserson, Clifford stein (Prentice Hall India)
4, Randomized Algorithms by R. Motwani and P. Raghavan (Cambridge University Press).
Suggested Digital Platforms, Web-links:

1. https://archive.nptel.ac.in/courses/106/106/106106131/

. https://www.geeksforgeeks.org/design-and-analysis-of-algorithms/

. https://www.youtube.com/playlist?list=PLxCzCOWd7aiHcmS4i14bI0VrMbZTUvITa
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. https://www.codingninjas.com/studio/library/design-and-algorithm-analysis
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