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	Department(s): Information Science and Engineering
	

	Semester:   IV
	[bookmark: _heading=h.1fob9te]Section(s):-A,B and C
	Lectures/week: 02
	

	Subject: Analysis & Design of Algorithms Lab
	Code: BCSL305
	

	Course Instructor(s): Prof. Kavitha P, Prof. Arvind R, Prof. Dinesh Kumaar, Prof. Rebecca Paul

	Course duration: Feb 2026 – May 2026

	Course Site: 



	Link to detailed syllabus:
	https://www.vtustudymaterials.online/ise/sem4/BCSL404/lesson-plan-qbank-syllabus

	Course Objectives/
Expectations
	· CLO 1. Explain the methods of analyzing the algorithms and to analyze performance of algorithms.
· CLO 2. State the algorithm’s efficiencies using asymptotic notations.
· 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.
· CLO 4. Choose the appropriate data structure and algorithm design method for a specified application.
· 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

	Lectures #
	Book & Sections
	Topics
	Portions coverage

	
	
	
	Teaching Aids/Course Delivery Methods
	% of Syllabus Covered

	
1
	Lab Manual

	Experiment 1:
Design and implement C/C++ Program to find Minimum Cost Spanning Tree of a given connected undirected graph using Kruskal's algorithm.
	Chalk and Talk,
Power point,
Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included




	2
	Lab Manual

	Experiment 2:
Design and implement C/C++ Program to find Minimum Cost Spanning Tree of a given connected
undirected graph using Prim's algorithm. 

	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included


	3
	Lab Manual

	
Experiment 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. 
	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included


	4
	Lab Manual

	Experiment 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.

	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included


	5
	Lab Manual

	Experiment 5:
Design and implement C/C++ Program to obtain the Topological ordering of vertices in a given digraph.

	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included


	6
	Lab Manual

	Experiment 6:
Design and implement C/C++ Program to solve 0/1 Knapsack problem using Dynamic Programming method. 
	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included


	7
	Lab Manual

	Experiment 7:
Design and implement C/C++ Program to solve discrete Knapsack and continuous Knapsack problems using greedy approximation method. 
	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included


	8
	Lab Manual

	Experiment 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.
	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included



	9
	Lab Manual

	Experiment 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.
	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included

	10
	Lab Manual

	Experiment 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. 
	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included

	11
	Lab Manual

	Experiment 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.
	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included

	12
	Lab Manual

	Experiment 12:
Design and implement C/C++ Program for N Queen's problem using Backtracking.

	Chalk and Talk, Power point,
Video Lectures, Demo
	8.33

	Links to some useful online lectures: Videos, assignments, quizzes, answers to old external question papers, notes and other e-material can be included



	Text Books

	      1.
	Lab Manual



Syllabus for Internal Assessment Tests (IAT*)

	IAT #
	Syllabus

	
	

	 Lab IAT-1
	Exp 1 to 6

	Lab IAT-2
	             Exp 7 to 12


*See calendar of events for IAT schedule.


	Evaluation :


· 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

	Continuous evaluation: 20 marks
	Marks will be given on regularity of lab record submission, attendance, viva, observation book

	Lab IA: 20 marks
	 Lab IA marks of 50 will be scaled down to 20 marks

	Record + Observation: 10 marks
	Record and observation marks will be scaled down to 10 marks




	Evaluation guidelines 
(please provide the link)
	https://www.vtustudymaterials.online/ise/sem4/BCSL404/assessment-type

	Evaluation tools/method
	NA

	Flipped Classroom process for students to understand
	NA





	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
	NA



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

	NA





	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).

	When assignments are given in every class they can discuss among themselves to attempt the questions



	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.

	http://cse01-iiith.vlabs.ac.in/

	please provide the link to access the virtual lab information
	




	Mention the best practices identified as part of teaching this subject

	1. Teach, give some questions based on the topics covered





	Mention the Importance of this subject along with Real Time Applications

	1. Sorting Algorithms (Merge Sort, Quick Sort, Heap Sort)
Applications:
· Database query optimization
· E-commerce product sorting (Amazon, Flipkart)
· Ranking systems (Google search results)
· Financial transaction processing

2. Graph Algorithms (Dijkstra, Prim, Kruskal, Floyd)
Applications:
· Google Maps shortest path
· Network routing protocols
· Telecom network design
· Airline route planning
· Social network analysis (Facebook connections)

3. Dynamic Programming (Knapsack, Floyd, Warshall)
Applications:
· Resource allocation in cloud computing
· Investment portfolio optimization
· DNA sequence alignment (Bioinformatics)
· Inventory management systems

4. Greedy Algorithms (Huffman Coding)
Applications:
· Data compression (ZIP files)
· Image compression (JPEG)
· File storage optimization
· Network bandwidth optimization

5. Backtracking (n-Queens, Subset Sum)
Applications:
· Puzzle solvers (Sudoku)
· Constraint satisfaction problems
· AI game engines (Chess)
· Scheduling systems

6. Branch and Bound
Applications:
· Operations research
· Logistics and supply chain optimization
· Traveling Salesman in delivery systems (Amazon logistics)

7. Complexity Theory (P, NP, NP-Complete)
Applications:
· Cryptography security systems
· Blockchain consensus mechanisms
· Cybersecurity vulnerability analysis




	Course Outcomes (COs)

	By the end of this course, students will be able to :
1. Develop programs to solve computational problems using suitable algorithm design strategy.
2. Compare algorithm design strategies by developing equivalent programs and observing running
times for analysis (Empirical).
3. Make use of suitable integrated development tools to develop programs
4. Choose appropriate algorithm design techniques to develop solution to the computational and
complex problems.
5. Demonstrate and present the development of program, its execution and running time(s) and
record the results/inferences.



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

	CO1
	Develop programs to solve computational problems using suitable algorithm design strategy.
	L3
	M1
	3
	2
	2
	1
	1
	-
	-
	-
	-
	-
	-
	2
	3
	3
	1

	CO2
	Compare algorithm design strategies by developing equivalent programs and observing running times for analysis (Empirical).
	L3
	M2
	2
	3
	2
	2
	1
	-
	-
	-
	-
	-
	-
	2
	3
	3
	1

	CO3
	Make use of suitable integrated development tools to develop programs
	L3
	M3
	2
	2
	1
	1
	3
	-
	-
	-
	-
	-
	-
	2
	3
	2
	1

	CO4
	Choose appropriate algorithm design techniques to develop solution to the computational and complex problems.
	L3
	M4
	3
	3
	3
	2
	1
	-
	-
	-
	-
	-
	-
	2
	3
	3
	2

	CO5
	Demonstrate and present the development of program, its execution and running time(s) and record the results/inferences.
	L3
	M5
	2
	2
	1
	1
	1
	-
	-
	-
	-
	1
	-
	2
	3
	3
	1


[bookmark: _heading=h.3znysh7]Identified curriculum gap if any and Justification: 
	Identified Gap
	Justification

	[bookmark: _heading=h.30j0zll]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:
	· Extra experiments are framed to bridge the gaps.




Course Instructor Signature/s	                   CCI Signature					HOD	
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