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	CMR Institute of Technology, Bangalore
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	Department(s): Information Science & Engineering
	

	Semester:  4 
	Section(s): A/B/C
	Lectures/week: 04
	

	Subject: Analysis & Design of Algorithm
	Code: BCS401
	

	Course Instructor(s): Prof. Dinesh Kumaar/Prof. Kavitha

	Course duration: Feb 2026 – May 2026

	Google Classroom Link: https://classroom.google.com/c/ODQzNzM0ODg1MzA0?cjc=fmvezgz7



	Link to detailed syllabus:
	https://www.vtustudymaterials.online/ise/sem4/BCS401/lesson-plan-qbank-syllabus

	Course Objectives/
Expectations
	1. CLO 1. Explain the methods of analyzing the algorithms and to analyze performance of algorithms.
2. CLO 2. State the algorithm’s efficiencies using asymptotic notations.
3. CLO 3. Solve problems using algorithm design methods such as the brute force method, greedy method, divide and conquer, decrease and conquer, transform and conquer, dynamic programming, backtracking, and branch and bound.
4. CLO 4. Choose the appropriate data structure and algorithm design method for a specified application.
5. CLO 5. Introduce P and NP classes.

	Prerequisites
	1. Knowledge about different Data structures
2. Programming experience in C/C++
3. Knowledge in mathematical induction and elementary calculus



NOTE: First one to two sessions should be marked for expectations setting about the course.


	Lesson Plan (Theory)

	Lecture #
	Book & Sections
	Topics
	Portions coverage

	
	
	
	Teaching Aids/Course Delivery Methods
	% of Syllabus Covered

	
1-10
	T1: Sections 1.1, 1.2, 2.1, 2.2, 2.3, 2.4,  
3.1, 3.2


	INTRODUCTION: What is an Algorithm? Fundamentals of Algorithmic Problem Solving. 
FUNDAMENTALS OF THE ANALYSIS OF ALGORITHM EFFICIENCY: Analysis Framework, Asymptotic Notations and Basic Efficiency Classes, Mathematical Analysis of Nonrecursive Algorithms, Mathematical Analysis of Recursive Algorithms. 
BRUTE FORCE APPROACHES: Selection Sort and Bubble Sort, Sequential Search and Brute 
Force String Matching


	Chalk and
Talk, 
Presentation slides
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://www.youtube.com/watch?v=9TlHvipP5yA&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=6
· https://www.youtube.com/watch?v=-JTq1BFBwmo&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=2
· https://www.youtube.com/watch?v=Nd0XDY-jVHs&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=12

	11-20
	T1: Sections 3.4, 4.1 ,4.2, 4.3, 5.1, 5.2, 5.3,5.4 


	BRUTE FORCE APPROACHES (contd..): Exhaustive Search (Travelling Salesman problem and 
Knapsack Problem).

DECREASE-AND-CONQUER: Insertion Sort, Topological Sorting. 

DIVIDE AND CONQUER: Merge Sort, Quick Sort, Binary Tree Traversals, Multiplication of 
Large Integers and Strassen’s Matrix Multiplication. 

	Chalk and
Talk, 
Presentation slides
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://www.youtube.com/watch?v=2Rr2tW9zvRg&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=18

	21-30
	T1: Sections 6.3, 6.4 

T2: Sections 7.1, 7.2
	TRANSFORM-AND-CONQUER: Balanced Search Trees, Heaps and Heapsort. 

SPACE-TIME TRADEOFFS: Sorting by Counting: Comparison counting sort, Input Enhancement in String Matching: Horspool’s Algorithm.

	Chalk and
Talk, 
Presentation slides
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://www.youtube.com/watch?v=oTTzNMHM05I&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=40
· https://www.youtube.com/watch?v=XB4MIexjvY0&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=45
· https://www.youtube.com/watch?v=4ZlRH0eK-qQ&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=44

	31-40
	T1: Sections 8.1, 8.2, 8.4, 

T2: Sections 9.1 ,9.2,9.3,9.4
	DYNAMIC PROGRAMMING: Three basic examples, The Knapsack Problem and Memory 
Functions, Warshall’s and Floyd’s Algorithms. 

THE GREEDY METHOD: Prim’s Algorithm, Kruskal’s Algorithm, Dijkstra’s Algorithm, Huffman 
Trees and Codes.

	Chalk and
Talk, 
Presentation slides
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
· https://www.youtube.com/watch?v=oTTzNMHM05I&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=40
· https://www.youtube.com/watch?v=5dRGRueKU3M&list=PLDN4rrl48XKpZkf03iYFl-O29szjTrs_O&index=46

	41-50
	T1: Sections 11.2, 11.3

T2: Sections 12.1,12.2,12.3
	
LIMITATIONS OF ALGORITHMIC POWER: Decision Trees, P, NP, and NP-Complete Problems. 
COPING WITH LIMITATIONS OF ALGORITHMIC POWER: Backtracking (n-Queens problem, Subset-sum problem), Branch-and-Bound (Knapsack problem), Approximation algorithms for 
NP-Hard problems (Knapsack problem)

	Chalk and
Talk, 
Presentation slides
	20

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included
1. http://elearning.vtu.ac.in/econtent/courses/video/CSE/06CS43.html
2. https://nptel.ac.in/courses/106/101/106101060/
3. http://elearning.vtu.ac.in/econtent/courses/video/FEP/ADA.html
4. http://cse01-iiith.vlabs.ac.in/
5. http://openclassroom.stanford.edu/MainFolder/CoursePage.php?course=IntroToAlgorithms



	Lab Programs (Two hours per week will be conducted in the labs as per the time table)

	Write C/C++programs to
1. Design and implement C/C++ Program to find Minimum Cost Spanning Tree of a given connected undirected graph using Kruskal's algorithm.
2. Design and implement C/C++ Program to find Minimum Cost Spanning Tree of a given connected undirected graph using Prim's algorithm.
3.  a. Design and implement C/C++ Program to solve All-Pairs Shortest Paths problem using Floyd's algorithm.
b. Design and implement C/C++ Program to find the transitive closure using Warshal's algorithm.
4. Design and implement C/C++ Program to find shortest paths from a given vertex in a weighted connected graph to other vertices using Dijkstra's algorithm.
5. Design and implement C/C++ Program to obtain the Topological ordering of vertices in a given digraph.
6. Design and implement C/C++ Program to solve 0/1 Knapsack problem using Dynamic Programming method.
7. Design and implement C/C++ Program to solve discrete Knapsack and continuous Knapsack problems using greedy approximation method.
8. Design and implement C/C++ Program to find a subset of a given set S = {sl , s2,.....,sn} of n positive integers whose sum is equal to a given positive integer d.
9. Design and implement C/C++ Program to sort a given set of n integer elements using Selection Sort method and compute its time complexity. Run the program for varied values of n> 5000 and record the time taken to sort. Plot a graph of the time taken versus n. The elements can be read from a file or can be generated using the random number generator. 
10. Design and implement C/C++ Program to sort a given set of n integer elements using Quick Sort method and compute its time complexity. Run the program for varied values of n> 5000 and record the time taken to sort. Plot a graph of the time taken versus n. The elements can be read from a file or can be generated using the random number generator. 
11. Design and implement C/C++ Program to sort a given set of n integer elements using Merge Sort method and compute its time complexity. Run the program for varied values of n> 5000, and  record the time taken to sort. Plot a graph of the time taken versus n. The elements can be read from a file or can be generated using the random number generator. 
12. Design and implement C/C++ Program for N Queen's problem using Backtracking.




	Text Books

	    T1
	Introduction to the Design and Analysis of Algorithms, Anany Levitin: 3rd Edition, 2009.
Pearson.

	Reference Books

	   R1
	Computer Algorithms/C++, Ellis Horowitz, SatrajSahni and Rajasekaran, 2nd Edition, 2014, 
Universities Press.

	   R2
	Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronal L. Rivest, Clifford 
Stein, 3rd Edition, PHI.

	   R3
	Design and Analysis of Algorithms, S. Sridhar, Oxford (Higher Education)



Syllabus for Internal Assessment Tests (IAT*)

	IAT #
	Syllabus

	
	

	IAT-1
	    Class # 01 –25

	IAT-2
	              Class # 26-50


*See calendar of events for IAT schedule.

	Evaluation: Quiz/Assignment/Seminar/Mini Project/Viva


· Evaluation of course delivery is based on any one of the above
· Evaluation guidelines to be provided to help students understand how the evaluation would be done for assignments, quiz, and so on.
· Evaluation tools/method to be mentioned e.g.: Easy polls, Survey Monkey, Typeform or inbuilt poll option in video conferencing tool.
· ‘Work-book' section includes additional activities to support self-learning e.g. exercises, game-based learning, case-study, and so on.
	Evaluation Method
	Remarks

	2 IATs 
	50% of internal marks  

	Two assignments / Mini Project /MOOC
	50% of internal marks  

	Assignment1/Quiz/Others: 15 March 2025	
Assignment2/Quiz/Others: 10 April 2025
Mention the issue date and submission date of all the above
	











	Evaluation guidelines 
(please provide the link)
	https://www.vtustudymaterials.online/ise/sem4/BCS401/assessment-type

	Evaluation tools/method
	Google form for the quiz to evaluate

	Flipped Classroom process for students to understand
	Flipclass 1: - 1 March -2025. Topic will be choose on the mentioned date.
Flipclass 2: 12-April-2025. Topic will be choose on the mentioned date.
Flipclass 3: 4-May-2024. Topic will be choose on the mentioned date.



	Workbook (Additional activities to support self-learning e.g. exercises, game-based learning, case-study etc.)

	

	please provide the link to access the work book information
	https://www.vtustudymaterials.online/ise/sem4/BCS401/workbook



	Peer Learning (teacher should list out the opportunities provided to interact with peers,(through discussions & group work).

	· Assign mini projects, seminars, and group discussions about the selected topic.



	Discussion Board (teacher should set up problem-solving forums or discussion boards, and assign students or student teams to monitor and support or direct questions).

	Conduct seminars, group discussion, and problem solving through google meet with the students’ on real-time application of data structures.



	Virtual Lab (for lab subject only). Provide the details of various tools for learning, including additional web-resources, video-lectures, animated demonstrations and self-evaluation.

	NA

	please provide the link to access the virtual lab information
	



	Mention the best practices identified as part of teaching this subject

	1.  Revising the previous class topics at the beginning of the class.
2. Discuss the agenda of the current class and illustrate with applications in real time. 
3. Interact with the students frequently and help them to understand the concepts well. 






	Mention the Importance of this subject along with Real Time Applications

	1. Sorting
2. Searching
3. Shortest path finding
Best path to reach a destination; Packet routing in networks
4. Travelling Salesman Problem
Find the shortest path cover a list of cities exactly once 





	Course Outcomes (COs)

	· By the end of this course, students will be able to :
CO 1 Apply asymptotic notational method to analyze the performance of the algorithms in terms of time complexity.
CO 2. Demonstrate divide & conquer approaches and decrease & conquer approaches to solve computational problems. 
CO 3. Make use of transform & conquer and dynamic programming design approaches to solve the given real world or complex computational problems
CO 4. Apply greedy and input enhancement methods to solve graph & string based computational 
problems.
CO 5. Analyze various classes (P, NP and NP Complete) of problems
CO 6. Illustrate backtracking, branch & bound and approximation methods








	Course Outcomes
	Blooms Level
	Modules covered
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2
	PSO3

	CO1
	Apply asymptotic notational method to analyze the performance of the algorithms in terms of time complexity.

	L2
	M1
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	2

	CO2
	Demonstrate divide & conquer approaches and decrease & conquer approaches to solve computational problems.
	L3
	M2
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	2

	CO3
	Make use of transform & conquer and dynamic programming design approaches to solve the given real world or complex computational problems
	L3
	M3
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	2

	CO4
	Apply greedy and input enhancement methods to solve graph & string based computational 
problems.
	L3
	M4
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	2

	CO5
	Analyze various classes (P, NP and NP Complete) of problems
	L3
	M5
	3
	2
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	2

	CO6 
	[bookmark: _heading=h.t1c6k95vz8if]Illustrate backtracking, branch & bound and approximation methods
	L3
	M5
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	-
	-
	2


Identified curriculum gap if any and Justification: 
	Identified Gap
	Justification

	1. Less focus on Recursive algorithm Analysis.
	

The concepts are mostly concentrated on iterative algorithms and not on recursive.



Proposed Actions to fill the identified gaps:
	· Students are encouraged to create mini-projects that address problems of the real world and use recursive solutions
· The students are advised to take advanced MOOC courses.
· Extra programs are provided to the students to cover the gap.




Course Instructor Signature/s	                   CCI Signature					HOD
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