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FOURIER SERIES, TRANSFORMS AND NUMERICAL TECHNIQUES 
 
 

Course Code L:T:P:S Credits Exam Marks Exam Duration Course Type 

20MAT31 3 : 2 : 0 : 0 4 CIE:50 SEE:50 3 Hours BS 

 
Course Objectives: 

This course will enable students to: 
 

• Have the efficiency in expressing a periodic function in terms of infinite trigonometric 

series. 

• Obtain the knowledge of LaplaceTransforms. 

• Acquire the skill in solving the engineering applications problemusing Laplace Transforms. 

• Get the ability to solve the engineering problem using Fourier Transforms. 

• Developthe proficiency insolving algebraic and transcendental equations and interpolation 

using numerical methods 
 

Syllabus 

Module – I 

Fourier  Series:  Periodic  functions,  Dirichlet‟s  conditions,  Euler‟s  Formulae  (without  proof),  Fourier 

series of periodic functions of period 2l and 2π, Half range Fourier series, Practical harmonic analysis 

problems. 08 Hours 

Module – II 

Laplace Transform: Definition, Laplace Transform of elementary functions. Properties, transform of 

derivatives, multiplication by tn and division by t - Problems. Laplace transforms of periodic functions, 

unit step functions and unit impulse function– Problems. 08 Hours 

Module – III 

Inverse Laplace Transforms: Inverse Laplace Transforms of standard functions. (Formulae only). 

Inverse Laplace transform by using completing the squares, partial fractions, shifting property and 

differentiation - problems. Convolution theorem - problems. Applications - solution of linear differential 

equations with initial conditions- problems. 08 Hours 

Module – IV 

Fourier Transforms and Z - Transforms:Complex Fourier transforms, Fourier Sine and Cosine 

transforms and their inverse transforms problems.Z - Transforms of some standard functions, Damping and 

shifting rules - problems. Inverse  Z –Transforms bypartialfraction method. 08 Hours 

Module – V 

Numerical Methods:Numerical solutions of algebraic and transcendental equations- Regula Falsi 

Method and Newton Raphson Method (Formulae only) –Problems. Finite Differences-Forward and 

Backward differences, Newton‟s Forward and Newton‟s Backward interpolation formulae. Lagrange‟s 

Interpolation formula (without proof)–Problems. Numerical Differentiation using Newton‟s Forward and 

Backward interpolationformulae. –Problems. 07 Hours 

 
Course Outcomes: 

 

On completion of this course, the students are able to: 

 

• Demonstrate Fourier series to study the behavior of periodic functions and their applications 

in engineering problem. 

• Find the Laplace transform of different types of functions. 

• Use the Laplace transform and inverse Laplace Transform in solving various types 

engineering applicationproblems. 



• Make use of Fourier transform and Z-transform to illustrate discrete/continuous function arising in 

Engineering applications. 

• Determine the roots of Algebraic and Transcendental equations and Interpolation arising in 

engineering applications, using numerical methods 

 
Text Books: 

• Dr. B.S. Grewal: “Higher Engineering Mathematics”, (Chapters 10, 21, 22, 28, 29, 30), Khanna 

Publishers, New Delhi, 42nd Edition, 2012, ISBN:9788174 091955. 

• N.P. Bali and Dr. Manish Goyal: “A Text Book of EngineeringMathematics”, 

(Chapters 10, 18, 20, 22, 24), Laxmi Publications (P) Ltd., New Delhi, 9thEdition, 2014, ISBN: 

9788131808320. 

 

Reference Books: 

1. Erwin Kreyszig: “Advanced Engineering Mathematics”, Wiley Pvt. Ltd. India, New Delhi, 9th 

Edition, 2011, ISBN 13: 9788126531356. 

 
2. B.V. Ramana: “Higher Engineering Mathematics”, Tata Mc Graw –Hill Publishing 

Company Limited, New Delhi, 2nd Reprint, 2007, ISBN 13: 978-0-07063417-0. 
 

E-Resources: 

1. http://bookboon.com/en/essential-engineering-mathematics-ebook 

2. https://www.free-ebooks.net/ebook/essential-engineering-mathematics 

3. https://archive.org/details/AdvancedEngineeringMathematics10thEdition 

http://bookboon.com/en/essential-engineering-mathematics-ebook
http://www.free-ebooks.net/ebook/essential-engineering-mathematics
http://www.free-ebooks.net/ebook/essential-engineering-mathematics


DATA STRUCTURES USING C(IC) 
 
 

Course Code L:T:P:S Credits Exam Marks Exam Duration Course Type 

20CSI32 3:0:2:0 4 CIE:50 SEE:50 3 Hours IC 

 

Prerequisites: 

A course on “Fundamental for C”. 
 

Course Objectives: 

As a student will be able to learn: 

 Exploring basic data structures such as stacks and queues. 

 Introduces a variety of data structures such as hash tables, search trees, tries, heaps, graphs. 

 Introduces sorting and pattern matching algorithms 
 

Syllabus 

Module – I 

Introduction to Data Structures:Abstract data types, Linear list – singly linked list implementation, insertion, 

deletion and searching operations on linear list, Stacks-Operations, array and linked representations of stacks, stack 
applications, Queues-operations. 

08Hours 

Module – II 
Dictionaries and Hashing: Dictionaries: linear list representation, skip list representation, operations - insertion, 

deletion and searching. Hash Table Representation: hash functions, collision resolution-separate chaining, open 

addressing-linear probing, quadratic probing. 

08Hours 

 

Module – III 

Trees : Search Trees: Binary Search Trees, Definition, Implementation, Operations- Searching, Insertion and 

Deletion, AVL Trees, Definition, Height of an AVL Tree, Operations – Insertion, Deletion and Searching, Red – 

Black, Splay Trees. 08Hours 

 

Module – IV 

Graphs and Sorting: Graphs: Graph Implementation Methods. Graph Traversal Methods. Sorting: Heap Sort, 

External Sorting- Model for external sorting, Merge Sort. 08Hours 

 

Module – V 

Pattern Matching and Tries: Pattern matching algorithms-Brute force, the Boyer –Moore algorithm, the Knuth- 

Morris-Pratt algorithm, Standard Tries, Compressed Tries, Suffix tries. 

08Hours 
 
 

Lab Programs: 

 
1. Write a program that uses functions to perform the following operations on singly linked list.: 

i) Creation ii) Insertion iii) Deletion iv) Traversal 

2. Write a program that uses functions to perform the following operations on doubly linked list.: 
i) Creation ii) Insertion iii) Deletion iv) Traversal 

3. Write a program that implement stack (its operations) using 

i) Arrays ii) Pointers 

4. Write a program that implement Queue (its operations) using 

i) Arrays ii) Pointers 

5. Write a program that implements the following sorting methods to sort a given list of integers in ascending 

order 

i) Bubble sort ii) Selection sort iii) Insertion sort 

6. searching operations for a Key value in a given list of integers: 

7. i) Linear search ii) Binary search 



8. Write a program to implement the tree traversal methods. 

9. Write a program to implement the graph traversal methods. 

 

Course Outcomes: 

 Ability to select the data structures that efficiently model the information in a problem. 

 Ability to assess efficiency trade-offs among different data structure implementations or 
combinations. 

 Implement and know the application of algorithms for sorting and pattern matching. 

 Design programs using a variety of data structures, including hash tables, binary and general tree 

structures, search trees, tries, heaps, graphs, and AVL-trees. 

 

Textbooks: 

 
1. Fundamentals of Data Structures in C, 2nd Edition, E. Horowitz, S. Sahni and Susan Anderson 

Freed, Universities Press 

2. Data Structures using C – A. S. Tanenbaum, Y. Langsam, and M.J. Augenstein, PHI/Pearson 

Education. 

 
 

Reference Books: 

 
1. Data Structures: A Pseudocode Approach with C, 2nd Edition, R. F. Gilberg and B.A. Forouzan, Cengage 

Learning. 

2. “Data Structures and Algorithm Analysis in C” by Weiss 

3. “Data Structure Through C” by Yashavant P Kanetkar 

4. “Problem Solving in Data Structures and Algorithms Using C: The Ultimate Guide to Programming 

Interviews” by Hemant Jain 

5. “Data Structures and Algorithms in C” by Adam Drozdek 

 

Reference Online Resources: 

 Udacity's Intro to Algorithms. ... 

 2Algorithms and Data Structures by edX. ... 

 Data Structures and Algorithms on Udemy. ... 

 Coursera's Data Structures and Algorithms Specialization. ... 

 Tutsplus.com. ... 

 Geeksforgeeks.org. ... 

 VisuAlgo.net. ... 

 Tutorialspoint.com. 



DATABASE CONCEPTS USING SQL(IC) 

  

Course Code L:T:P:S Credits Exam Marks Exam Duration Course Type 

20CSI33 2:0:2:0 3 CIE:50 SEE:50 3 Hours Program Core 

 

Prerequisites:  

1. Students should know basics of Discrete Mathematics. 

2. Students should know basic programming concepts. 

 

Course Objectives:This course will enable students to: 

 To understand the fundamentals of Relational database management systems. 

 To design database using ER-modeling, Normalization and querying the database using SQL. 

 To understand the fundamentals of transactions, locking mechanisms, database recovery. 

 

Syllabus:  

Module – I 

Introduction to Database: Introduction, Three-schema architecture, Classification of Database Management 

systems.  

Conceptual Modeling and Database Design :Using High-Level Conceptual Data Models for Database Design, 

Relationship types of degree higher than two. Relational Model Concepts, ER Diagrams, Naming Conventions and 

Design Issues,  

The Relational Data Model :Relational Model Constraints and Relational Database Schemas; Update Operations, 

Transactions and dealing with constraint violations; Unary Relational Operations: SELECT and PROJECT; 

Relational Algebra Operations from Set Theory; Binary Relational Operations: JOIN and DIVISION; Additional 

Relational Operations; Examples of Queries in Relational Algebra. 08 Hours 

 

Module – II 

The Relational Data Model: Basic SQL:SQL Data Definition and Data Types: Specifying basic constraints in 

SQL; Schema change statements in SQL; Basic queries in SQL 

More SQL Complex Queries, Triggers, Views, and Schema Modification: More complex SQL Queries. Insert, 

Delete and Update statements in SQL; Specifying constraints as Assertion and Trigger; Views (Virtual Tables) in 

SQL.                                                                                08 Hours 

 

Module – III 

Database Design Theory and Normalization: Informal Design Guidelines for Relation Schemas; Functional 

Dependencies; Normal Forms Based on Primary Keys; General Definitions of Second and Third Normal Forms; 

Boyce-Codd Normal Form08 Hours 

 

Module – IV 

Disk Storage, Basic File Structures and Hashing:Introduction, Secondary Storage Devices, Buffering of Blocks, 

Hashing Techniques: Internal Hashing, External Hashing for Disk Files.  



Indexing Structures for Files:Types of Single-Level Ordered Indexes: Primary and Secondary Indexes, B+ tree : 

Examples on Construction, insert and searching 08 hours 

 

Module – V (Self Study/Assignment) 

Overview Of Transaction Management:The ACID Properties; Transactions and Schedules; Concurrent Execution 

of Transactions; Lock- Based Concurrency Control; Performance of locking; Transaction support in SQL; 

Introduction to crash recovery;  

Concurrency Control: 2PL, Serializability and Recoverability; Lock Management;  

Crash Recovery: The write-ahead log protocol; Checkpointing; Recovering from a System Crash; Media Recovery; 

Other approaches and interaction with concurrency control. 

 

Database Concepts using SQL Laboratory – 10 Hours 

PART-A 

1. PROBLEM STATEMENT: 

1. Choose an online application that you are familiar with that has a large user base. 

Examples: Twitter, Snapchat, gmail, FaceBook, Minecraft, Healthcare.gov, Dropbox, Flickr, LinkedIn, 

Instagram, Ebay, Yelp, TripAdvisor. With reference to the site selected by you answer the following 

questions: 
 

a. Estimate the total number of users with accounts for the application. Explain your estimation 
process. Cite any sources you consulted. 

 

b. List what you think is the main data for the application that is maintained on a per-user basis. 

 

c. Estimate the average amount of data per user for this data. Explain the basis for your estimate. 

 

d. Use the answers to Questions a - c to estimate the total amount of user data managed by the 
application provider. 

 

2. Assume that you have been asked to design the Library Management System at NMIT. List out the data that 

you would need to store with respect to books, patrons etc to create an efficient system. 

Note: Please analyse how a library works and then answer the above question  

3. Visit an e-commerce website. Select an two  items of your choice. Identify the data that the web application 

would need to store with respect to this item. Which data is common to both items and which data is specific 

to each item. 

4. Write down the names of 5 different database management systems. Note down the  following details with 

respect to each 

a. market share  

b. type of DBMS 

c. an application that uses this DBMS 

 Note: Please do not just list the top 5 or 5 most popular DBMS. 

 

2. PROBLEM STATEMENT : 



Install MySQL, load sample database, execute basic mysql commands and complete the following tasks  

 Open MySQL 

 Create new user 

 Load sample Database 1 

 Load Sample Database 2 

 Practice basic MySQL commands 

 Answer the questionaries’ provided in the lab. 

 

3. PROBLEM STATEMENT 

Design an ER Diagram for A pharmaceutical company manufactures database 

PART-B 

1.Database Schema for a Student Library scenario 
 

Consider that a database named Student Library is developed by an application software NMITSoft company. 

There are 4 tables in the database. Relationship scheme for the tables is as below: 
 

Student(Stud_no : integer,Stud_name: string) 

Membership(Mem_no: integer,Stud_no: integer) 
Book(book_no: integer, book_name:string, author: string) 

Iss_rec(iss_no:integer, iss_date: date, Mem_no: integer, book_no: integer) 

 

For the above schema, perform the following— 

a) Create the tables with the appropriate integrity constraints 

b) Insert around 10 records in each of the tables 

c) List all the student names with their membership numbers 

d) List all the issues for the current date with student and Book names 

e) Give a count of how many books have  been bought by each student 

f) Give a list of books taken by student with stud_no as 5 

g) Create a view which lists out the iss_no, iss _date, stud_name, book name 

 
2. Create a relational database schema for a Project, described by the following relations. 

 

STUDENT (Rollno: integer, Name: String, Sem: integer, Degree: String, Contact no:integer, Guide_No: 
integer)  
GUIDE (Guide_name: String, Guide_No: integer, Guide_reserach_domain: String, Contat_No: integer, 

Email_Id: String)  

PROJECT (Project_No: Integer, Project_title: String, Project_Area: String, Start_dt, date, 

Guide_No:integer)  

GROUP (Group_Code:integer, Roll_No:integer )  
PROJECT_GROUP (Group_Code:integer, Project_No: integer, no_of_students:integer) 

 
For the above schema, perform the following. 

a) Create the tables with the appropriate integrity constraints 

b) Insert around 10 records in each of the tables 

c) Find the list of guide, who are guiding more than two student groups. 

d) Find the list of project no, project name & name of guide, in domain of DataBase. 



 
e) Update guide details of a roll no „110011‟, new guide is „Ram Mohan‟ & id„112200‟. 
 
f) Remove the Guide details, guide no is “112211” and assign guide no “133113” toall respective students project 

group. 
 g) Create a view as student_project details that lists student name, project name and guide name 

 

3.The following relations keep track of airline flight information: 

 

Flights (flno: integer, from: string, to: string, distance: integer, departs: time, arrives: time, price: integer)  

Aircraft (aid: integer, aname: string, cruisingrange: integer)  

Certified (eid: integer, aid: integer)  

Employees (eid: integer, ename: string, salary: integer) 

 

Note that the Employees relation describes pilots and other kinds of employees as well; every pilot is certified for 

some aircraft, and only pilots are certified to fly. 

 

For the above schema, perform the following. 

a) Create the above tables by specifying primary keys and foreign keys. 

b)  Insert around 10 records in each of the tables. 
c) Find the names of aircraft such that all pilots certified to operate them earn more than 80,000.  

d)  For each pilot who is certified for more than three aircraft, find the eid and the maximum cruising range       of the 

aircraft that he (or she) is certified for.  
e). Find the names of pilots whose salary is less than the price of the cheapest route from Los Angeles to Honolulu.  

f)  Find the second  highest salary of an employee. 

g) Create a view which lists out the eid, ename, aid, aname 

 

4.Consider  a relational database schema for a Company database below. 

 

Employee (F_name: string, L_name: string ,Emp_id:integer, Bdate: date, Address:string, Gender:string, Salary: 
integer, Super_Emp_id: integer, D_no: integer)  
Department (D_name:string, D_no:integer, D_Mgr_id:integer, Mgr_start_date: date)  
Dept_Location(D_no: integer, D_location:string)  
Project (P_name:string, P_number:integer, P_location:string, D_no:integer )  
Works_on (Emp_id:integer, P_no:integer, Hours: int )  
Dependent(Emp_id:integer,Dependent_name:string,Gender:string,Bdate:date,Relationship:String 
 
For the above schema, perform the following 

    a) Create the above tables by specifying primary keys and foreign keys. 

    b)  Insert around 10 records in each of the tables. 

c) Company decided to give a raise on salaries of every employee, working on the „ProductX‟ project by 10 

percent. 
 

d) Find the names and address of all employees who work on same department.  
e) List  the  name  and  address  of  all  employees  who  work  for  the  “Research” 

department.  
f) Retrieve a list of employees and the projects they are working on, ordered by department and, within each 

department, ordered alphabetically by last name, then first name. 

g) Create a view Dept_info that gives details of department name, Number of employees and total salary of each 

employee. 

5. Consider a relational database schema for a Sailors database below 

 

Sailors(sid: integer, sname: string, rating: integer, age: real); 
 

Boats(bid: integer, bname: string, color: string); 
 

Reserves(sid: integer, bid: integer, day: date). 



 

For the above schema, perform the following. 

 

a) Create the above tables by specifying primary keys and foreign keys. 

b) Insert around 10 records in each of the tables. 

c) Find the names of sailors who have reserved a red boat, and list in the order of age. 

d) Find the names of sailors who have reserved boat 103 

e) Find the name and the age of the youngest sailor. 

f)  Find the average age of sailors for each rating level that has at least two sailors. 

g) Find the names and ratings of sailor whose rating is better than some sailor called Horatio. 

Course Outcomes 

1. Understand the essentials of DBMS and its architectures, Design and model a real time Scenario using 

ER-Modeling. 

2. Formulate, using relational algebra, SQL and SQL to solve queries. 

3. Demonstrate an understanding of normalization theory and apply such knowledge to the normalization 

of a database 

4. Familiarize the concept of storage management in DBMS and processing in Distributed and Parallel 

databases. 

5. Illustrate the transaction management, database recovery and security issues. 

 

Text Books: 

1. Fundamentals of Database Systems; RamezElmasri and Shamkant B. Navathe;Pearson; 6thEdition; ISBN-

13: 978-0-136-08620-8 (MODULES 1 to 4 , Chapters- 2,3,4,5,7,13,15,17,18) 

2. Database management systems, Ramakrishnan, and Gehrke, 3rd Edition, 2014, McGraw Hill, 

ISBN-13: 978-0072465631, ISBN-10:0072465638 

 

Reference Books: 

1. SilberschatzKorth and Sudharshan, Database System Concepts, 6th Edition, Mc- GrawHill, 

2013, ISBN0-07-352332-1 (MODULE 5, Chapters-16,17,18) 

 

E-resources: 

1. https://www.db-book.com/db6/. 

2. https://raw.githubusercontent.com/pforpallav/school/master/CPSC404/Ramakrishnan%20-    

%20Database%20Management%20Systems%203rd%20Edition.pdf. 

https://www.db-book.com/db6/
file:///C:/Users/Raj%20V/Desktop/SYLLABUS%20NCET/.%20https:/raw.githubusercontent.com/pforpallav/school/master/CPSC404/Ramakrishnan%20-%20%20%20%20%20Database%20Management%20Systems%203rd%20Edition.pdf
file:///C:/Users/Raj%20V/Desktop/SYLLABUS%20NCET/.%20https:/raw.githubusercontent.com/pforpallav/school/master/CPSC404/Ramakrishnan%20-%20%20%20%20%20Database%20Management%20Systems%203rd%20Edition.pdf


OBJECT ORIENTED PROGRAMMING USING JAVA(IC) 
 
 

Course Code L:T:P:S Credits Exam Marks Exam Duration Course Type 

20CSI34 3:0:2:0 4 CIE:50 SEE:50 3 Hours IC 

 

 
Course Objectives: 

This course will enable students to: 

• Learn the basic concepts of object-orientedprogramming. 

• Understand the basics of JAVA Programming using classes andobjects. 

• Gain the knowledge of Inheritance and packages. 

• Expose to the concepts of exceptions that occur while programming inJAVA. 

• Acquire the knowledge of multi-threaded programming in JAVA. 

 

Syllabus 

Module – I 

Introduction to Object Oriented Concepts: Procedure–Oriented Programming system, Object 

Oriented Programming System, Comparison of Object Oriented Language with C. 

Introduction to Java: Java‟s magic, The Byte code, Java Development Kit (JDK), Java Buzzwords, 

Object- oriented programming, IO Streams, Data types, variables and arrays, reference variables, 

Operators, Control Statements. Simple Java programs. 

 
08Hours 

 

Module – II 

Classes: Classes fundamentals, Declaring objects, this keyword, garbage collection. 

Methods: Method Prototyping, Member functions and data members, Constructors, Objects and 

methods, Method Overloading, Objects and arrays, Access modifiers, Setters and getters, Nested classes, 

Console I/O.        08 Hours 

Module – III 

Inheritance: Inheritance basics, using super, creating multi-level hierarchy, method overriding, using 

Abstract classes, using final.Packages: Packages: Access Protection, Importing Packages. 

08Hours 

 

Module – IV 

Interfaces, Exceptions, Applets: Interfaces, Exception handling fundamentals, exception types, uncaught 

exceptions, using try and catch, using multiple catch clauses, nested try statements, throw, throws, finally, 

Exception handling in Java, Applets, Types of Applets, Applet basics and class, AppletArchitecture. 

08 Hours 
 

Module – V 

Event Handling and Multi-Threaded Programming : Two event handling mechanisms, The delegation 

event model, Event classes, Sources of events, Event listener interfaces, Using the delegation event model, 

Adapter classes, Inner classes. Multi-Threaded Programming: What are threads? How to make the classes 
threadable, Extending threads, Implementing runnable, Synchronization, Changing state of the thread, 

Bounded buffer problems, read-write problem. 08 Hours 



Laboratory 

1. Write a Java program that prompts the user for an integer and then prints out all prime numbers 

up to that integer. 

2. Write a Java program that prints the following patterntype 

***** 

***** 

**** 

*** 

** 

* 

3. Write a java program to calculate gross salary & net salary taking the following data. 

Input:empno,empname,basic Process: DA=50%of basic HRA=25%of basic CCA=Rs240/- 

PF=10%of basic PT=Rs100/- 

4. Write a Java program that displays area of different Figures(Rectangle,Square,Triangle) using 

the method overloading. 

5. Write a Java program that displays the time in different formats in the form of HH,MM,SS using 

constructor Overloading. 

6. Write a Java program that counts the number of objects created by using staticvariable. 

7. Write a java program that implements educational hierarchy usinginheritance. 

8. Write a java program that implements Array Index out of bound Exception using built- 

in-Exception. 

9. Write a java program that implements bank transactions using user definedexception. 

10. Write a java program to identify the significance of finally block in handling exception. 

 
Course Outcomes 

On completion of this course, the students will be able to: 

• Explain the difference between Procedure and Object Oriented Programming. 

• Develop basic JAVA programs. 

• Apply Inheritance properties and packages in solving real world problems. 

• Use exception handling methods efficiently. 

• Demonstrate the programs by using multithreaded concepts. 

 
Text Books: 

1. Herbert Schildt, “Java The Complete Reference”, 7th Edition, Tata McGraw Hill, 

2013,ISBN-13: 978-0072263855,(Chapters 1-11). 

Reference Books: 

1. Herbert Schildt, “The Complete Reference C++”, 4th Edition, Tata McGraw Hill, 2013,ISBN- 

13: 978-0072226805. 

2. E Balagurusamy, “Programming with Java-A primer”, 2nd Edition, Tata McGraw Hill 

companies,2009, ISBN-13: 978-9351343202. 

E-Resources: 

2. www.geeksforgeeks.org/java/ 

3. www.tutorialspoint.com/java/index.htm 

http://www.geeksforgeeks.org/java/
http://www.tutorialspoint.com/java/index.htm


ARTIFICIAL INTELLIGENCE 

Course Code L : T : P:S Credits Exam Marks Exam Duration Course Type 

20CST35 2 : 2 : 0 : 0 3 100 3 Hours PCC 

 

Prerequisites: 

A course on “Fundamental for C”. 
 

Course Objectives: 

 

The objective of this course is to enable the students to 

 Understand the basic concepts of intelligent agents 

 Develop general-purpose problem solving agents, logical reasoning agents, and agents that reason under 
uncertainty 

 Employ AI techniques to solve some of today’s real world problems 

Syllabus 

Module – I 

INTELLIGENT AGENTS: Introduction to AI – Agents and Environments – concept of rationality – nature of 

environments – structure of agents 
Problem solving agents – search algorithms – uninformed search strategies 

08Hours 

Module – II 
PROBLEM SOLVING : Heuristic search strategies – heuristic functions 

Local search and optimization problems – local search in continuous space – search with nondeterministic actions 

– search in partially observable environments – online search agents and unknown environments 

08Hours 

 

Module – III 

GAME PLAYING AND CSP : Game theory – optimal decisions in games – alpha-beta search – monte carlo tree 

search – stochastic games – partially observable games 

Constraint satisfaction problems – constraint propagation – backtracking search for CSP – local search for CSP – 

structure of CSP 08Hours 

 

Module – IV 

LOGICAL AGENTS : Knowledge-based agents – propositional logic – propositional theorem proving – 

propositional model checking – agents based on propositional logic 
First-order logic – syntax and semantics – knowledge representation and engineering – inferences in first-order 

logic – forward chaining – backward chaining -- resolution 08Hours 

 

Module – V 

KNOWLEDGE REPRESENTATION AND PLANNING: Ontological engineering – categories and 

objects – events – mental objects and modal logic – reasoning systems for categories – reasoning with default 

information 
Classical planning – algorithms for classical planning – heuristics for planning – hierarchical planning – non- 

deterministic domains – time, schedule, and resources – analysis 

 
 

08Hours 

 

Course Outcomes: 

 On successful completion of this course, the students will be able to 

 1. Explain autonomous agents that make effective decisions in fully informed, partially observable, 
and adversarial settings 

 2. Choose appropriate algorithms for solving given AI problems 

 3. Design and implement logical reasoning agents 

 4. Design and implement agents that can reason under uncertainty 



Textbooks: 

 
1. Stuart Russel and Peter Norvig, “Artificial Intelligence: A Modern Approach”, Fourth Edition, Pearson 

Education, 2020. 

 
Reference Books: 

 

1. Dan W. Patterson, “Introduction to AI and ES”, Pearson Education, 2007 

2. Kevin Night, Elaine Rich, and Nair B., “Artificial Intelligence”, McGraw Hill, 2008 

3. Patrick H. Winston, "Artificial Intelligence", Third edition, Pearson Edition, 2006 
4. Deepak Khemani, “Artificial Intelligence”, Tata McGraw Hill Education, 2013 (http://nptel.ac.in/) 

http://nptel.ac.in/)


LOGIC DESIGN &COMPUTER ORGANIZATION 

 

Course Code L:T:P:S Credits Exam Marks Exam Duration Course Type 

20CST36 2:2:0:0 3 CIE:50 SEE:50 3 Hours PCC 

 

Course Learning Objectives: This course (20CST34) will enable students to: 

 Design of Switching functions 

 Design a Combinational circuit design and simulation using gates 

 Explain the basic sub systems of a computer, their organization, structure and operation. 

 Illustrate the concept of programs as sequences of machine instructions. 

 Demonstrate different ways of communicating with I/O devices and standard I/O interfaces. 

 

Module I 

Karnaugh maps: minimum forms of switching functions, two and three variable Karnaugh maps, four variable 
karnaugh maps, determination of minimum expressions using essential prime implicants, Quine-McClusky Method: 

determination of prime implicants, The prime implicant chart, petricks method, simplification of incompletely 

specified functions, simplification using map-entered variables 

Text book 1:Part B: Chapter 5 ( Sections 5.1 to 5.4) Chapter 6(Sections 6.1 to 6.5) RBT: L1, L2 
 

8Hours 

Module II 

Combinational circuit design and simulation using gates: Review of Combinational circuit design, design of 
circuits with limited Gate Fan-in ,Gate delays and Timing diagrams, Hazards in combinational Logic, simulation 

and testing of logic circuits Multiplexers, Decoders and Programmable Logic Devices: Multiplexers, three state 

buffers, decoders and encoders, Programmable Logic devices, Programmable Logic Arrays, Programmable Array 

Logic. 
 

Text book 1:Part B: Chapter 8,Chapter 9 (Sections 9.1 to 9.6) RBT: L1, L2 

8Hours 
 

Module III 
Basic Structure of Computers: Basic Operational Concepts, Bus Structures, Performance – Processor Clock, 

Basic Performance Equation, Clock Rate, Performance Measurement. Machine Instructions and Programs: 

Memory Location and Addresses, Memory Operations, Instructions and Instruction Sequencing, Addressing Modes, 
Assembly Language, Basic Input and Output Operations, Stacks and Queues, Subroutines, Additional Instructions, 

Encoding of Machine Instructions 

Text book 1: Chapter1 – 1.3, 1.4, 1.6 (1.6.1-1.6.4, 1.6.7), Chapter2 – 2.2 to 2.10 RBT: L1,L2, L3 
 

8Hours 

Module IV 
Input/output Organization: Accessing I/O Devices, Interrupts – Interrupt Hardware, Direct Memory Access, Buses, 

Interface Circuits, Standard I/O Interfaces – PCI Bus, SCSI Bus, USB. 

Text book 1: Chapter4 – 4.1, 4.2, 4.4, 4.5, 4.6, 4.7 RBT: L1, L2, L3 8Hours 

Module 5 

Memory System: Basic Concepts, Semiconductor RAM Memories, Read Only Memories, Speed, Size, and Cost, 
Cache Memories – Mapping Functions, Replacement Algorithms, and Performance Considerations. 

Text book 1: Chapter5 – 5.1 to 5.4, 5.5 (5.5.1, 5.5.2), 5.6 RBT: L1, L2, L3 

 

Textbooks: 

1. Charles H Roth and Larry L Kinney, Analog and Digital Electronics, Cengage Learning,2019 

2. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Computer Organization, 5th Edition, Tata McGraw Hill, 

2002. (Listed topics only from Chapters 1, 2, 4, 5, 6, 7, 8, 9 and12) 

Reference Books: 

1. Donald P Leach, Albert Paul Malvino & Goutam Saha, Digital Principles and Applications, 8th Edition, 

Tata McGraw Hill, 2015. 

2. M. Morris Mani, Digital Design, 4th Edition, Pearson Prentice Hall, 2008. 
3. David A. Bell, Electronic Devices and Circuits, 5th Edition, Oxford University Press, 2008. 
4. William Stallings: Computer Organization & Architecture, 9th Edition, Pearson, 2015. 



CONSTITUTION OF INDIA & PROFESSIONAL ETHICS 

Course Code L:T:P:S Credits Exam Marks Exam Duration Course Type 

20AMPH37 0:2::0:0 1 CIE:50 SEE:50 2 Hours - 

 
COURSE OBJECTIVE: 

This course will enable students to: 

• Learn about the preamble of the Indian constitution. 

• Fundamental rights & duties of a citizen. 

• Special privileges of society and economically weaker section of the society. 

• Individual role & ethical responsibility towards society. 
 
 

Syllabus: 

Module-I 

introduction to constitution: Introduction, making of constitution, Salient features of the constitution, 

preamble of the Indian constitution. Fundamental rights& limitations. 03 Hours 

Module-II 
 

DPSP, Union Executives:Directive principles of state policy, Fundamental duties, union executives- 

President, Prime minister, Parliament, supreme court of India. 03Hours 

 
 

Module-III 
 

State executives, Electoral process, Amendments: State executives- Governor, CM, state legislature, 

High courts, Electoral process. Amendment Procedures, Amendments -42nd, 44th, 74th, 76th, 86th and 

91st. 02 Hours 

Module-IV 
 

Special provisions, Municipalities, co-operative society: Provisions for SC & ST, Women, Children 

& backward classes. Emergency provisions, Human rights. Municipalities, Panchayats and Co-operative 

societies. 03 Hours 

 
Module-V 

Scope & aim of Engineering ethics: Ethics, Responsibility of engineers, impediments to 

responsibility, Risks, Safety and Liability of engineers, Honesty, Integrity and reliability in 

engineering. 02 Hours 

 

Course Outcomes: 

On completion of this course, students will be able to: 

• Familiarize with fundamental rights and duties. 

• Recognize the electoralprocess. 

• Get exposed to legislature andjudiciary. 

• Realize special provisions given for women, children and weaker section of the society. 

• Exhibit engineering ethics and responsibilities of engineers. 

 

Text Book: 

1. D. Srinivasan, “Constitution of India, professional ethics”, Himalaya Publishing House, 

2006, 1st Edition. 



2. Dr. Umapati K L, Ramesh L. Chakrasali, “Constitution of India, professional ethics”, 

elite publishers, 2006, 2nd Edition. 

 
Reference Books: 

1. M. Raja Ram, Constitution of India, professional ethics. New Age International (P) 

Limited, Publishers, 2015, 3rd Edition 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ELEMENTS OF COMMUNICATION 

 

Course Code L:T:P:S Credits Exam Marks Exam Duration Course Type 

20PEC39 0:0:4:0 2 CIE:50 SEE:50 3 Hours  

 
Course Objectives: 

This course will enable students to: 

 Implement English vocabulary at command and ensure language proficiency. 

 Pronunciation skills to enhance with English vocabulary and language proficiency Language Lab. 

 Augment LSRW and GV skills (Listening, Speaking, Reading, Writing and Grammar, Vocabulary) through 

tests, activities, exercises etc., comprehensive web-based learning and assessment systems can be referred 

 Achieve better Technical writing and Presentation skills Identify the common errors 

in speaking and writing English and acquire Employment and Workplace 

communication skills. 

 Define non-verbal communication 

 

Syllabus 

Module – I 

Introduction to CommunicationSkills :What is communication? The importance of communication skills 

inEngineering, Key concepts in communication, Kinds of communication, The  communication  process, 
Barriers & filters in communication, Feedback in communication, Traits of a good and  poor communicator,  

The communication pie.  03Hours 

 

Module – II 

Listening Skills– Its importance, Difference between hearing & listening, Active Listening, Traits of good 

listeners,The Listening Cycle, Listening for Pronunciation Practice. 03Hours 
 

 
Reading Skills: Importance of Reading Skills in Communication, Building confidence in reading, 

Countering common errors in reading, Reading rate & reading comprehension, Jigsaw reading. 

 

Module – III 

 

 
 

06Hours 

Speaking skills: Importance of Speaking, Purpose of Speaking, Secrets to Speaking, Importance of 

Pronunciation in speaking, Improving pronunciation through cluster ,Sounds, Pronunciation clarity & Cluster 
sounds, JAM Sessions, Pick and Speak. 

06Hours 

Module – IV 

Writing skills: Importance of Written Communication, The importance of good sentence and paragraph 

construction, Hallmarks of good writing, Accuracy, Ambiguity & Brevity in written communication, One word 

for many, 7 C‟s of written communication, Proofing your document, Activities on Written Communication. 

Body Language: Importance of Body Language,Body Language Do‟s & Don‟ts, Body Language speaks 
volumes – the fine print, Body Language behavior & their Interpretation. 

06Hours 

Module – V 

Presentation Skills: How to be an effective presenter, Establishing specific purpose and desiredoutcomes of a 

presentation, Organizing, writing and editing content in a presentation, Preparation of effective visuals to guide 
and support a presentation, Effective use of verbal and non-verbal presentation techniques. 

Group presentations :Group presentations by the participants, Presentations would be followed by question & 

answer sessions, Extensive feedback would be given by the trainer on the strengths & areas of improvement, 

Action plan for improvement for each individual student. 

05 Hours 



Course Outcomes: 

 

On completion of this course, the students will be able to: 
 

 Students will develop knowledge, skills, and judgment around human communication 

that facilitate their ability to work collaboratively with others.  

 Such skills could include communication competencies such as managing conflict, 

understanding small group processes, active listening, appropriate self-disclosure, etc. 

 

 

Text & References:   

 MadhulikaJha, Echoes, Orient Long Man 

 Ramon & Prakash, Business Communication, Oxford.   

 Sydney Greenbaum Oxford English Grammar, Oxford. 

 M. Ashraf Rizvi ,Effective Technical Communication, Tata McGraw Hill 

 AnjaneeSethi &BhavanaAdhikari, Business Communication, Tata McGraw Hill 
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