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	Name of the Faculty
	

	Designation/Department
	Assistant Professor / ECE

	Course Code/Name
	U23CST35/C Programming and Data Structures 

	Year/Section/Department
	II /ECE

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

	Total Contact Hours Required
	45


Syllabus:
	UNITIC PROGRAMMING FUNDAMENTALS
	9

	Data Types – Variables – Operations – Expressions and Statements – Conditional Statements – Functions – Recursive Functions – Arrays – Single and Multi-Dimensional Arrays. 

	UNITIIC PROGRAMMING - ADVANCED FEATURES
	9

	Structures – Union – Enumerated Data Types – Pointers: Pointers to Variables, Arrays and Functions – File Handling – Preprocessor Directives.

	
UNITIIILINEAR DATA STRUCTURES
	9

	Abstract Data Types (ADTs) – List ADT – Array-Based Implementation – Linked List – Doubly- Linked Lists – Circular Linked List – Stack ADT – Implementation of Stack – Applications – Queue ADT – Priority Queues – Queue Implementation – Applications

	UNITIVNON-LINEAR DATA STRUCTURES
	9

	Trees – Binary Trees – Tree Traversals – Expression Trees – Binary Search Tree – Hashing - Hash Functions – Separate Chaining – Open Addressing – Linear Probing– Quadratic Probing – Double Hashing – Rehashing.

	
UNITV SORTING AND SEARCHING TECHNIQUES
	9

	Insertion Sort – Quick Sort – Heap Sort – Merge Sort –Linear Search – Binary Search. 



Objective:

	· The main learning objective of this course is to prepare the students for: 
· To introduce the basics of C programming language.
· To learn the concepts of advanced features of C.
· To understand the concepts of ADTs and linear data structures.
· To know the concepts of non-linear data structure and hashing.
· To familiarize the concepts of sorting and searching techniques.
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Text Book: 
	T1. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, Second Edition, Pearson Education, 1997.
T2.ReemaThareja, “Programming in C”, Second Edition, Oxford University Press, 2016.



Reference Book: 
	R1.Brian W. Kernighan, Rob Pike, “The Practice of Programming”, Pearson Education, 1999.
R2. Paul J. Deitel, Harvey Deitel, “C How to Program”, Seventh Edition, Pearson Education, 2013. 
R3.Alfred V. Aho, John E. Hopcroft, Jeffrey D. Ullman, “Data Structures and Algorithms”, Pearson Education,1983. 
R4.Ellis Horowitz, SartajSahni and Susan Anderson, “Fundamentals of Data Structures”, Galgotia,2008



Website: 
	W1.https://slideplayer.com/slide/6064110/(Topic :7)
W2.https://www.slideshare.net/slideshow/abstract-data-types-23945240/23945240(Topic :19)
W3.https://www.slideshare.net/slideshow/linked-list-241758303/241758303(Topic :22)
W4.https://www.slideshare.net/slideshow/trees-69605608/69605608(Topic: 28)
W5.https://www.slideserve.com/mhaddad/hashing-powerpoint-ppt-presentation((Topic: 32)
W6:https://www.slideshare.net/slideshow/linear-search-presentation/69799193 (Topic: 43)



Online Mode of Study (if Any):
	NPTEL:https://archive.nptel.ac.in/noc/courses/noc18/SEM1/noc18-cs25/
Class central:https://classroom.google.com/c/NzM2NzY3MDc5MDQw?cjc=3bqnbwt
Udemy:https://www.udemy.com/course/data-structures-and-algorithms-inc/?couponCode=HT815INMT81324
Coursera        :https://www.coursera.org/learn/data-structures-in-c
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Course Plan:


	
Topic Number
	
Topic
	
Reference Detail
	
Page Number
	
Modeof Teaching
	Number of Periods Required
	
Cumulative Period

	UNIT I C PROGRAMMING FUNDAMENTALS	(9)

	1. 
	Introduction
	T2
	165-170
	BB
	1
	1

	2. 
	Data Types 
	T2
	172-173
	BB
	1
	2

	3. 
	Variables
	T2
	173-174
	BB
	1
	3

	4. 
	Operations
	T2
	182-191
	BB
	1
	4

	5. 
	Expressions and Statements
	T2
	205-210
	BB
	1
	5

	6. 
	Conditional Statements
	T2
	211-232
	BB
	1
	6

	7. 
	Functions
	T2 ,W1
	248-262
	BB
	1
	7

	8. 
	Recursive Functions
	T2
	262-267
	BB
	1
	8

	9. 
	Arrays – Single and Multi-Dimensional Arrays.
	T2
	275-308
	BB
	1
	9

	Outcome of Unit I
CO1: Develop C programs for any real world/technical application.



	UNIT IIC PROGRAMMING - ADVANCED FEATURES                                    (9)








UNIT  II	TRANSMITTERS AND RECEIVERS	(9)

	10.
	Structures 
	T2 O
	386-398
	BB,PPT
	2
	10

	11.
	Union
	T2
	402-404
	BB,PPT
	1
	11

	12.
	Enumerated Data Types
	T2
	405-407
	BB,PPT
	1
	12

	13.
	Pointers
	T2
	347-350
	BB,PPT
	1
	13

	14.
	Pointers to Variables
	T2
	347-350
	BB,PPT
	1
	14

	15.
	Arrays and Functions
	T2
	404-410
	BB,PPT
	1
	15

	16.
	Arrays and Functions
	T2
	404-410
	BB,PPT
	1
	16

	17.
	File Handling
	T2
	415-446
	BB,PPT
	2
	17

	18.
	Preprocessor Directives.
	T2
	447-452
	BB,PPT
	1
	18

	Outcome of Unit II

CO2: Apply advanced features of C in solving problems
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	UNIT  III	LINEAR DATA STRUCTURES(9)

	19.
	 Abstract Data Types (ADTs)
	T1,W2
	50-51
	BB
	1
	19

	20.
	List ADT
	T1
	51-71
	BB
	1
	20

	21.
	Array-Based Implementation
	T1
	51-71
	BB
	1
	21

	22.
	Linked List
	T1,W3
	52-71
	BB
	1
	22

	23.
	Doubly- Linked Lists
	T1
	60-71
	BB
	1
	23

	24.
	Circular Linked List
	T1
	60-71
	BB
	1
	24

	25.
	Stack ADT -Implementation of Stack , Applications
	T1
	71-87
	BB
	1
	25

	26.
	Queue ADT - Priority Queues
	T1
	87-88
	BB
	1
	26

	27.
	Queue Implementation – Applications.
	T1
	88-92
	BB
	1
	27

	Outcome of Unit III
CO3: Write functions to implement linear and non–linear data structure operations.


	UNIT IV	NON-LINEAR DATA STRUCTURES	(9)

	28.
	Trees 
	T1,W4
	97-104
	BB
	1
	28

	29.
	Binary Trees– Tree Traversals
	T1
	104-106
143-144
	BB
	1
	29

	30.
	Expression Trees
	T1
	106-109
	BB
	1

	30

	31.
	Binary Search Tree
	T1
	109-119
	BB,PPT
	1
	31

	32.
	Hashing - Hash Functions
	T1,W5
	162-165
	BB
	1
	32

	33.
	Separate Chaining
	T1
	165-171
	BB
	1
	33

	34.
	Open Addressing – Linear Probing
	T1
	171-172
	BB
	1
	34

	35.
	Quadratic Probing
	T1
	173-177
	BB
	1
	35

	36.
	Double Hashing – Rehashing
	T1
	177-179
179-182
	BB
	1
	36

	Outcome of Unit IV
CO4: Suggest and use appropriate linear/non–linear data structure operations for solving a given &Apply appropriate hash functions that result in a collision free scenario for data storage and retrieval.
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	UNIT V               SORTING AND SEARCHING TECHNIQUES                                                                             (9)

	37.
	Insertion Sort 
	T2
	216-218
	BB,PPT
	2
	38

	38.
	Quick Sort
	T3
	804-807
	BB, PPT
	2
	40

	39.
	Heap Sort
	T3
	799-800
	BB
	1
	41

	40.
	Merge Sort
	T3
	812-817
	BB
	1
	42

	41.
	Linear Search
	T3
	800-804
	BB
	1
	43

	42.
	Binary Search.
	T3
	809-812
	BB
	2
	45

	Outcome of Unit V
CO5: Appropriately use sort and search algorithms for a given application. 
CO6. Compare performance of different algorithms through empirical and theoretical analysis.



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

 CO1.Develop C programs for any real world/technical application. 
 CO2.Apply advanced features of C in solving problems.
 CO3.Write functions to implement linear and non–linear data structure operations
 CO4.Suggest and use appropriate linear/non–linear data structure operations for solving a given                 problem &apply appropriate hash functions that result in a collision free scenario for data storage and retrieval.  
 CO5.Appropriately use sort and search algorithms for a given application.
  CO6. Compare performance of different algorithms through empirical and theoretical analysis.

Course Outcome (CO) Vs Program Outcome (PO) Mapping:

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	1
	2
	3
	3
	1
	1
	-
	-
	-
	-
	-
	1

	CO2
	1
	1
	3
	3
	2
	-
	-
	-
	-
	-
	-
	-

	CO3
	-
	3
	2
	2
	2
	1
	-
	-
	-
	-
	-
	2

	CO4
	1
	-
	-
	2
	1
	-
	-
	-
	-
	-
	1
	2

	CO5
	-
	1
	3
	2
	-
	-
	-
	-
	-
	-
	1
	-

	CO6
	1
	-
	2
	2
	1
	1
	-
	-
	-
	-
	1
	1

	Avg.
	1
	2
	3
	3
	2
	1
	-
	-
	-
	-
	1
	2



Content beyond Syllabus:

· Base Classes and Derived Classes 
· Protected and Private Inheritance 
· Abstract Base Classes and Concrete Classes 







Assignment:

Internal Evaluation Components:
	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

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

	
	1
	Assignment – Handwritten (20)
	1,2.Structures and union
17.File Handling 
18.Preprocessor Directives
	CO 1 & CO2

	
	2
	Assignment – Poster Presentation /  PPT (20)
	8,9.Recursive Functions
Arrays 
	CO 1 & CO2

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

	
	3
	 Seminar (20)
	25.Stack ADT
26.Queue ADT
26.Priority Queues
	CO 3 & CO4

	
	4
	Case Study Report (20)                        
	      
29.Binary Trees
38.Quick Sort

	CO 5

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

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

	
	-
	Course Attendance (10)
	--
	--



Note:
· Seminar contents should be of minimum 8 pages.
· PPT contents should be of minimum 24 slides.

Submission Details:
	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	
	
	
	
	






Google Class Code Details:
Class Name: c2fxw5wd


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
	30
	50
	20
	-
	-
	-
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