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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	AP / CSE

	Course Code/Name
	U23CST32 / DATA STRUCTURES

	Year/Section/Department
	II / CSE

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

	Total Contact Hours Required
	45


Syllabus:

	UNIT I / LISTS
	No. of Periods: 9

	Abstract Data Types (ADTs) – List ADT – Array-based implementation – Linked list implementation – Singly linked lists – Circularly linked lists – Doubly-linked lists – Applications of lists – Polynomial ADT – Radix Sort – Multilists. 

	UNIT II / STACKS AND QUEUES
	No. of Periods: 9

	Stack ADT – Operations – Applications – Balancing Symbols – Evaluating arithmetic expressions- Infix to Postfix conversion – Function Calls – Queue ADT – Operations – Circular Queue – DeQueue – Applications of Queues. 

	UNIT III / TREES
	No. of Periods: 9

	Tree ADT – Tree Traversals - Binary Tree ADT – Expression trees – Binary Search Tree ADT – AVL Trees – Priority Queue (Heaps) – Binary Heap. 

	UNIT IV/ MULTIWAY SEARCH TREES AND GRAPHS
	No. of Periods: 9

	B-Tree – B+ Tree – Graph Definition – Representation of Graphs – Types of Graph - Breadth-first traversal – Depth-first traversal –– Bi-connectivity – Euler circuits – Topological Sort – Dijkstra's algorithm – Minimum Spanning Tree – Prim's algorithm – Kruskal's algorithm 

	UNIT V/ SEARCHING, SORTING AND HASHING TECHNIQUES
	No. of Periods: 9 

	Searching – Linear Search – Binary Search. Sorting – Bubble sort – Selection sort – Insertion sort – Shell sort – Merge Sort – Hashing – Hash Functions – Separate Chaining – Open Addressing – Rehashing – Extendible Hashing 


Objective:

	· To understand the concepts of ADTs 

· To learn linear data structures – lists, stacks, and queues. 

· To understand non-linear data structures – trees and graphs. 

· To understand sorting, searching and hashing algorithms. 

· To apply Tree and Graph structures. 


Text Book: 
	T1: Mark Allen Weiss, Data Structures and Algorithm Analysis in C, 2nd Edition, Pearson Education, 2005. 
T2: Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, Introduction to 

        Algorithms”, Fourth Edition, Mcgraw Hill/ MIT Press, 2022  


Website: 
	W1:  Data Structures Tutorial - GeeksforGeeks       
W2 : Data Structures | DS Tutorial - javatpoint  


Online Mode of Study (if Any):
	· NPTEL :: Computer Science and Engineering - Data Structures And Algorithms.

· Best Data Structures Courses Online | Beginner → Advanced (udemy.com)
· Best Data Structures And Algorithms Courses Online with Certificates [2024] | Coursera 


Course Plan:
	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I  LISTS

	1
	Abstract Data Types (ADTs) – List ADT
	T1
	57-58
	BB
	1
	1

	2
	Array based Implementation
	T1
	59
	BB
	1
	2

	3
	Linked List Implementation
	T1
	60
	BB
	1
	3

	4
	Singly Linked Lists
	T1
	61-65
	BB
	1
	4

	5
	Circularly Linked Lists
	T1
	67
	BB
	1
	5

	6
	Doubly Linked Lists
	T1
	68
	BB
	1
	6

	7
	Applications of Lists
	W1
	
	PPT
	1
	7

	8
	Polynomial ADT
	W1
	
	PPT
	1
	8

	9
	Radix Sort - Multilists
	T2
	211
	BB
	1
	9

	Outcome of Unit I: 
CO 1 : Explain linear data structures using array and linked list.

	UNIT II STACKS AND QUEUES

	10
	Stack ADT – Operations - Applications
	T1
	78-79
	BB
	1
	10

	11
	Balancing Symbols
	T1
	87
	BB
	1
	11

	12
	Evaluating arithmetic expressions
	W2
	
	PBL
	1
	12

	13
	Infix to Postfix conversion
	W2
	
	PBL
	1
	13

	14
	Function Calls 
	W2
	
	BB
	1
	14

	15
	Queue ADT – Operations
	T1
	95
	BB
	1
	15

	16
	Circular Queue
	T1
	95
	BB
	1
	16

	17
	DeQueue
	W2
	
	BB
	1
	17

	18
	Applications of Queues
	T1
	100
	BB
	1
	18

	Outcome of Unit II: 

CO 2 : Understand the concept of stacks & queues

	UNIT III TREES

	19
	Tree ADT
	T1
	105
	BB
	1
	19

	20
	Tree Traversals
	T1
	107
	BB
	2
	21

	21
	Binary Tree ADT
	T1
	111
	BB
	1
	22

	22
	Expression Trees
	T1
	113
	BB
	1
	23

	23
	Binary Search Tree ADT
	T2
	312
	BB
	1
	24

	24
	AVL Trees
	T1
	126
	BB
	1
	25

	25
	Priority Queue (Heaps)
	T2
	172
	BB
	1
	26

	26
	Binary Heap
	T2
	161
	BB
	1
	27

	Outcome of Unit III: 

CO 3 : Explain non linear data structures of tree traversal

	UNIT IV  MULTIWAY SEARCH TREES AND GRAPHS

	27
	B Tree – B+ Tree
	T2
	497
	BB
	1
	28

	28
	Graph Definition – Representation of Graphs – Types of Graph
	T1
	299
	BB
	1
	29

	29
	Breadth – First Traversal – Depth First Traversal
	W1
	
	PPT
	1
	30

	30
	Bi Connectivity
	T1
	338
	BB
	1
	31

	31
	Euler Circuits – Topological Sort
	T1
	342 & 302
	BB
	1
	32

	32
	Dijkstra’s algorithm
	T1
	311
	BB
	1
	33

	33
	Minimum Spanning Tree
	T1
	329
	BB
	1
	34

	34
	Prim’s Algorithm
	T1
	330
	BB
	1
	35

	35
	Kruskal’s Algorithm
	T1
	332
	BB
	1
	36

	Outcome of Unit IV: 

CO 4 : Understand Breadth First traversal and Depth first traversal. 


	UNIT V SEARCHING, SORTING AND HASHING TECHNIQUES

	36
	Searching – Linear Search – Binary Search
	W1
	
	PPT
	1
	37

	37
	Sorting – Bubble Sort – Selection Sort
	W2
	
	Video Lecture
	1
	38

	38
	Insertion Sort – Shell Sort
	T1
	238
	BB
	1
	39

	39
	Merge Sort
	T1
	246
	BB
	1
	40

	40
	Hashing
	T2
	272
	BB
	1
	41

	41
	Hash Functions
	T2
	282
	BB
	1
	42

	42
	Separate Chaining
	T1
	168
	BB
	1
	43

	43
	Open Addressing
	T2
	293
	BB
	1
	44

	44
	Rehashing – Extensible Hashing
	T1
	181
 - 
184
	PBL
	1
	45

	Outcome of Unit V: 

CO 5 : Apply searching and sorting techniques in data structures
CO 6 : Apply hashing techniques in data structures 


Course Outcome:

	At the end of course:
Students should be able to do:

CO 1 : Explain linear data structures using array and linked list.
CO 2 : Understand the concept of stacks & queues

CO 3 : Explain non linear data structures of tree traversal

CO 4 : Understand Breadth First traversal and Depth first traversal. 
CO 5 : Apply searching and sorting techniques in data structures

CO 6 : Apply hashing techniques in data structures


Course Outcome Vs Program Outcome Mapping:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO 2

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

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

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

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

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

	CO 6
	3
	3
	2
	2
	2
	1
	1
	-
	1
	-
	-
	3
	3
	3

	Avg
	3
	2.3
	2
	1.5
	2
	1
	1
	-
	1.1
	2.5
	2
	3
	3
	1.6


Content beyond Syllabus:

	· Red Black Trees
· Splay Trees


Internal Evaluation Components
	Web portal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Web portal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	1. Outline the steps to search a linked list with an example and relevant diagrams

2. Explain evaluating postfix expression using stack data structure with an example.
	CO 1 & CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	1. Explain in detail about polynomial ADT

2. Demonstrate about push and pop operations on stack using linked list.
	CO 1 & CO2

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

	
	3
	 Seminar (20)
	1. State binary search tree property and its algorithm.

2. Outline Dijikstra’s shortest path algorithm with an example.
	CO3 & CO4

	
	4
	Case Study Report (20)
	1. Explain about min heap insertion and deletion operations

2. Explain about B+ trees with algorithms to insert a node into a B+ tree.
	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)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	


Google Class Code Details: 
Class Name: DATA STRUCTURES – CSE C (2024 – 2028)
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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