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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	AP/CSE

	Course Code/Name
	U23CST41 /  DESIGN AND ANALYSIS OF ALGORITHMS

	Year/Section/Department
	II/A/ CSE

	Credits Details
	L:3
	T:1
	P:0
	C:4

	Total Contact Hours Required
	60


Syllabus:

	UNIT I / INTRODUCTION

	No. of Periods:    12

	Algorithm analysis: Time and space complexity - Asymptotic Notations and its properties Best 
case, Worst case and average case analysis – Recurrence relation: substitution method - Lower

bounds – searching: linear search, binary search and Interpolation Search, Pattern search: The

naïve string- matching algorithm - Rabin-Karp algorithm - Knuth-Morris-Pratt algorithm. Sorting:

Insertion sort – heap sort.

	UNIT II/  GRAPH ALGORITHMS
	No. of Periods:     12

	Graph algorithms: Representations of graphs - Graph traversal: DFS – BFS - applications - Connectivity, strong connectivity, bi-connectivity - Minimum spanning tree: Kruskal‘s and Prim‘s algorithm- Shortest path: Bellman-Ford algorithm - Dijkstra‘s algorithm - Floyd-Warshall algorithm Network flow: Flow networks - Ford-Fulkerson method – Matching: Maximum bipartite matching.


	UNIT III/  ALGORITHM DESIGN TECHNIQUES
	No.of 
Periods:     12

	Divide and Conquer methodology: Finding maximum and minimum - Merge sort - Quick sort Dynamic programming: Elements of dynamic programming — Matrix-chain multiplication - Multi stage graph — Optimal Binary Search Trees. Greedy Technique: Elements of the greedy strategy - Activity-selection problem –- Optimal Merge pattern — Huffman Trees

	UNIT IV/  STATE SPACE SEARCH ALGORITHMS
	No. of Periods:     12

	Backtracking: n-Queens problem - Hamiltonian Circuit Problem - Subset Sum Problem –  Graph colouring problem Branch and Bound: Solving 15-Puzzle problem - Assignment problem – Knapsack Problem - Travelling Salesman Problem.


	UNIT V/  NP-COMPLETE AND APPROXIMATION ALGORITHM
	No. of Periods:     12

	Tractable and intractable problems: Polynomial time algorithms – Venn diagram representation - 
NP-algorithms - NP-hardness and NP-completeness – Bin Packing problem - Problem reduction: TSP – 3- CNF problem. Approximation Algorithms: TSP - Randomized Algorithms: concept

and application - primality testing - randomized quick sort - Finding kTH  smallest number.


Objective:

	1. To understand and apply the algorithm analysis techniques on searching and sorting

algorithms 
2. To critically analyze the efficiency of graph algorithms 
3. To understand different algorithm design techniques 
4. To solve programming problems using state space tree 
5. To understand the concepts behind NP Completeness, Approximation algorithms and randomized algorithms.


Text Book: 
	T1. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein, "Introduction 
       to Algorithms", 3rd Edition, Prentice Hall of India, 2009.

T2. Ellis Horowitz, Sartaj Sahni, Sanguthevar Rajasekaran ― Computer Algorithms / C++ǁ Orient 
      Black swan, 2nd Edition, 2019.


Reference Book: 
	R1. Anany Levitin, ―Introduction to the Design and Analysis of Algorithmsǁ, 3rd Edition, 
       Pearson Education, 2012.

R2. Alfred V. Aho, John E. Hopcroft and Jeffrey D. Ullman, "Data Structures and Algorithms", 
      Reprint Edition, Pearson Education, 2006.

R3. S. Sridhar, ―Design and Analysis of Algorithms, Oxford university press, 2014.


Website: 
	W1.    http://elearn.psgcas.ac.in/nptel/courses/video/106101060/L04.html
W2     http://elearn.psgcas.ac.in/nptel/courses/video/106101060/L05.html
W3     http://index-of.es/Varios-2/Design%20and%20Analysis%20of%20Algorithms%20Tutorial.pdf
W4     https://youtu.be/a6eB8aRHRm4
W5     https://www.youtube.com/watch?v=gDoKJmOyzXM


Online Mode of Study (if Any):
	· https://www.youtube.com/watch?v=UglQN5S9-lc&list=PLBlnK6fEyqRhoF3cPp0mgOZPuXeu84nAd
· https://www.youtube.com/watch?v=sk_Y9HNm3MY&list=PLLykrwdi1zxF22UVdcQnbiMfSOBTOiGVq
· https://www.youtube.com/watch?v=N3Pnr-uccqM&list=PLR4Rlu17MDY4mzyAs0KcpzB9peeuhY1Zg
· https://www.youtube.com/watch?v=JeKig3OLsM8&list=PLLOxZwkBK52AvXNogQoZ5o35GNlygw_YD
· https://www.youtube.com/watch?v=SCGqk7BnapQ&list=PLIwjtbLyaFQ6BUokRcw67NF1U3NdIDXoy
· https://www.youtube.com/watch?v=S1U5hOc6j2Q&list=PLz8TdOA7NTzQkI_TCASvO8Abbo9XgUuiu


Course Plan:
	Topic Number
	Topic
	Reference Detail
	Page Number
	Teaching Methodology
	Number of Periods Required
	Cumulative Period

	UNIT I                                        INTRODUCTION                                                                            (12)

	1
	Time and space complexity - Asymptotic Notations and its properties
	T1
T2
	44-52
14-36
	BB
	1
	1

	2
	Best case, Worst case and average case analysis
	T2
	23-28
	BB
	1
	2

	3
	Recurrence relation: substitution method
	T1
	83-87
	BB
	1
	3

	4
	Lower bounds
	T1
	476-477
	BB
	1
	4

	5
	searching: linear search
	T1
	131-138
	BB
	1
	5

	6
	Binary search
	T1
	131-138
	BB
	1
	6

	7
	Interpolation Search
	R1
	161-163
	BB
	1
	7

	8
	Pattern search: The

naïve string- matching algorithm
	T2
	988-990
	BB
	1
	8

	9
	Rabin-Karp algorithm
	T2
	990-994
	BB
	1
	9

	10
	Knuth-Morris-Pratt algorithm
	T2
	1002-1011
	BB
	1
	10

	11
	Sorting: Insertion sort
	T2
	16-23
	BB
	1
	11

	12
	Heap sort
	T2
	151-170
	BB
	1
	12

	LEARNING OUTCOME OF UNIT I:

At the end of unit, the students will be able to

· CO1: Analyze the efficiency of algorithms using various frameworks.

	UNIT II                  GRAPH ALGORITHMS                                                                                    (12)

	13
	Graph algorithms: Representations of graphs
	T2
	586-593
	BB
	1
	13

	14
	Graph traversal: DFS
	T2
	603-612
	BB
	1
	14

	15
	BFS

	T2
	594-602
	BB
	1
	15

	16
	Applications - Connectivity, strong connectivity, bi-connectivity
	T2
	615-623
	BB
	1
	16

	17
	Minimum spanning tree: Kruskal‘s algorithm
	T2
	624-633
	BB
	1
	17

	18
	Prim‘s algorithm
	T2
	634-642
	BB
	1
	18

	19
	Shortest path: Bellman-Ford algorithm
	T2
	651-655
	BB
	1
	19

	20
	Dijkstra‘s algorithm
	T2
	658-664
	BB
	1
	20

	21
	Floyd-Warshall algorithm
	T2
	693-700
	BB
	1
	21

	22
	Network flow: Flow networks
	T2
	708-714
	BB
	1
	22

	23
	Ford-Fulkerson method
	T2
	714-727
	BB
	1
	23

	24
	Matching: Maximum bipartite matching
	T2
	732-736
	BB
	1
	24

	LEARNING OUTCOME OF UNIT II:

At the end of unit, the students will be able to

· CO2: Apply graph algorithms to solve problems and analyze their efficiency.

	UNIT – III                    ALGORITHM DESIGN TECHNIQUES                                                    (12)

	25
	Divide and Conquer methodology: Finding maximum and minimum
	T1
	139-145
	BB
	1
	25

	26
	Merge sort
	T1
	145-154
	BB
	1
	26

	27
	Quick sort
	T1
	154-164
	BB
	1
	27

	28
	Dynamic programming: Elements of dynamic programming
	T2
	253-257
	BB
	1
	28

	29
	Matrix-chain multiplication
	T2
	370-377
	BB
	1
	29

	30
	Multi stage graph
	T1
	257-265
	BB
	1
	30

	31
	Optimal Binary Search Trees
	T1
	275-283
	BB
	2
	31

	32
	Optimal Binary Search Trees
	T1
	275-283
	BB
	2
	32

	33
	Greedy Technique: Elements of the greedy strategy
	T1
	197-198
	BB
	1
	33

	34
	Activity-selection problem
	T2
	415-423
	BB
	1
	34

	35
	Optimal Merge pattern
	T1
	234-240
	BB
	1
	35

	36
	Huffman Trees
	T1
	428-437
	BB
	1
	36

	LEARNING OUTCOME OF UNIT III:

At the end of unit, the students will be able to

· CO3: Make use of algorithm design techniques like divide and conquer, dynamic programming and greedy techniques to solve problems.

	UNIT IV                       STATE SPACE SEARCH ALGORITHMS                                                 (12)
	
	
	
	
	

	37
	  Backtracking: 
  n-Queens problem
	R1
	425-426
	BB
	1
	37

	38
	 Hamiltonian Circuit Problem
	R1
	426-427
	BB
	1
	38

	39
	 Subset Sum Problem
	R1
	427-428
	BB
	1
	39

	40
	 Graph coloring problem
	T1
	360-364
	BB
	1
	40

	41
	 Branch and Bound:     Solving 15-Puzzle problem
	T1
	382-385
	BB
	1
	41

	42
	Branch and Bound:   Solving 15-Puzzle problem
	T1
	382-385
	BB
	1
	42

	43
	 Assignment problem
	R1
	433-435
	 BB
	1
	43

	44
	 Assignment problem
	R1
	433-435
	BB
	1
	44

	45
	 Knapsack Problem
	T1
	393-402
	BB
	1
	45

	46
	 Knapsack Problem
	T1
	393-402
	BB
	1
	46

	47
	 Travelling Salesman      Problem
	T1
	403-411
	BB
	1
	47

	48
	Travelling Salesman  Problem
	T1
	403-411
	BB
	1
	48

	LEARNING OUTCOME OF UNIT IV:

At the end of unit, the students will be able to

· CO4: Make use of state space tree method for solving problems.

	UNIT V            NP-COMPLETE AND APPROXIMATION ALGORITHM                             (12)                                 

	49
	 Tractable and intractable  

 problems: Polynomial     

 time algorithms
	R1
	401-409
	BB
	1
	49

	50
	 Venn diagram representation
	R1
	401-409
	BB
	1
	50

	51
	 NP-algorithms 
	R3
	401-409
	BB
	1
	51

	52
	 NP-hardness and NP- 

 completeness
	R1
	401-409
	BB
	1
	52

	53
	 Bin Packing problem
	T1
	569-571
	BB
	1
	53

	54
	Problem reduction: TSP
	T1
	525-526
	BB
	1
	54

	55
	 3- CNF problem
	R1
	401-409
	BB
	1
	55

	56
	 Approximation  

 Algorithms: TSP
	R1
	443-445
	BB
	1
	56

	57
	Randomized Algorithms: concept and application
	T1
	53-61
	BB
	1
	57

	58
	 Primality testing
	T1
	61-87
	BB
	1
	58

	59
	 Randomized quick sort
	W4
	BB
	1
	59

	60
	 Finding kth smallest number
	W5
	BB
	1
	60

	LEARNING OUTCOME OF UNIT V:

At the end of unit, the students will be able to

· CO5: Solve problems using approximation algorithms and randomized algorithms. 
· CO 6: Understand the concept of NP, NP- Complete and NP Hard Problems.
	
	
	


Course Outcome:

	At the end of the course, the student should be able to:

CO1:  Analyze the efficiency of algorithms using various frameworks.
CO 2: Apply graph algorithms to solve problems and analyze their efficiency. 
CO 3: Make use of algorithm design techniques like divide and conquer, dynamic programming and

           greedy techniques to solve problems. 
CO 4: Make use of state space tree method for solving problems.

CO 5: Solve problems using approximation algorithms and randomized algorithms. 
CO 6: Understand the concept of NP, NP- Complete and NP Hard Problems


Course Outcome Vs Program Outcome Mapping:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO 1
	3
	3
	2
	2
	2
	-
	-
	2
	2
	-
	-
	2
	3
	1

	CO 2
	3
	3
	3
	2
	2
	1
	1
	2
	2
	1
	1
	2
	3
	1

	CO 3
	3
	3
	3
	2
	1
	1
	1
	2
	2
	2
	2
	2
	3
	-

	CO 4
	3
	3
	2
	-
	1
	-
	-
	1
	1
	-
	-
	2
	2
	1

	CO 5
	3
	2
	2
	-
	-
	1
	1
	1
	2
	1
	1
	2
	2
	1

	CO 6
	2
	2
	2
	1
	1
	-
	-
	1
	1
	1
	1
	2
	2
	1


Topic Beyond Syllabus:

	· Graphs - Directed and Undirected
· Binary Tree Traversal
· Multiplication of Large Integers
· Strassen’s  Matrix Multiplication


Assignment:
	Web portal
	Assignment
	Components
	Topic Number with Topic / Unit

Details
	Relevance to CO

	Web Portal 1
	-
	Assessment  – I (60)
	      Unit I and II
	CO1 & CO2

	
	1
	Assignment – Handwritten (20)
	1.Asymptotic Notations and its properties

2.Recurrence relation: substitution method

3. Dijkstra‘s algorithm
	CO1&

CO2

	
	2
	Assignment – Poster Presentation / PPT (20)
	1.Graph traversal

2.Heap sort
	CO1&

CO2

	Web Portal 2
	--
	Assessment  – II (60)
	      Unit III and IV
	CO3&
CO4

	
	3
	    Seminar (20)
	  1.Merge sort

  2.Quick Sort
	CO3 & CO4

	
	4
	     Case Study   

   Report (20)
	  1. n-Queens problem

  2. Hamiltonian Circuit
     Problem

  3. Subset Sum Problem
	    CO3 & CO4

	Web Portal 3
	--
	Model Exam (75)
	                       Unit I to V
	CO1 to CO6

	
	5
	      MCQ (15)
	 Unit I to V
	CO1 to CO6

	
	-
	Course Attendance
(10)
	
	



Submission Details:

	Phase 1 (Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Before Model Exam)

	Assignment 1 & 2
	Assignment 3 &4
	Assignment 5

	
	
	


Google Class Code Details
: 
Google Classroom Name
: 

PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	37
	23
	--
	--
	--
	--
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	--
	--
	37
	23
	--
	--
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	20
	20
	20
	20
	10
	10
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