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Course 

Code 

 
Type of Course 

 
Course Title 

Hours per 

Week 
Marks Distribution Total 

Marks 

 
Credits 

L T P Internal External 

BTES 

301-18 

Engineering 

Science Course 

 

Digital Electronics 
 

3 
 

0 
 

0 
 

40 
 

60 
 

100 
 

3 

BTCS 

301-18 

Professional 

Core Courses 

Data structure & 

Algorithms 
3 0 0 40 60 100 3 

BTCS 

302-18 

Professional 

Core Courses 

Object Oriented 

Programming 
3 0 0 40 60 100 3 

BTAM 

304-18 

Basic Science 

Course 
Mathematics-III 3 0 0 40 60 100 3 

 
HSMC 

101/102- 

18 

Humanities & 

Social Sciences 

Including 

Management 

\Courses 

Foundation Course in 

Humanities 

(Development of 

Societies/Philosophy) 

 

 
2 

 

 
1 

 

 
0 

 

 
40 

 

 
60 

 

 
100 

 

 
3 

BTES 

302-18 

Engineering 

Science Course 

Digital Electronics 

Lab 
0 0 2 30 20 50 1 

BTCS 

303-18 

Professional 

Core Courses 

Data structure & 

Algorithms Lab 
0 0 4 30 20 50 2 

BTCS 

304-18 

Professional 

Core Courses 

Object Oriented 

Programming lab. 
0 0 4 30 20 50 2 

BTCS 

305-18 

Professional 

Core Courses 
IT Workshop* 0 0 2 30 20 50 1 

  Summer 

Institutional Training 
0 0 0 0 0 0 

 

Satisfactory/Un 
satisfactory 

Total 14 1 12 320 380 700 21 



 
Course Code: BTCS301-18 Course Title: Data Structure & Algorithms 3L:0T:P 3Credits 

 

Detailed Contents: 

Module 1:     Introduction 

Basic Terminologies: Elementary Data Organizations, Data Structure Operations: insertion, 

deletion, traversal etc.; Analysis of an Algorithm, Asymptotic Notations, Time-Space trade 

off. 

Searching: Linear Search and Binary Search Techniques and their complexity analysis. 

[6 hrs] (CO1) 

Module 2:     Stacks and Queues 

ADT Stack and its operations: Algorithms and their complexity analysis, Applications of 

Stacks: Expression Conversion and evaluation – corresponding algorithms and complexity 

analysis. ADT queue, Types of Queue: Simple Queue, Circular Queue, Priority Queue; 

Operations on each types of Queues: Algorithms and their analysis. 

[10 hrs] (CO2, CO4, CO5) 

Module 3:     Linked Lists 

Singly linked lists: Representation in memory, Algorithms of several operations: Traversing, 

Searching, Insertion into, Deletion from linked list; Linked representation of Stack and 

Queue, Header nodes, Doubly linked list: operations on it and algorithmic analysis; Circular 

Linked Lists: All operations their algorithms and the complexity analysis. 

Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree, 

Binary Search Tree, AVL Tree; Tree operations on each of the trees and their algorithms 
with complexity analysis. Applications of Binary Trees. B Tree, B+ Tree: definitions, 

algorithms and analysis. 

[10 hrs] (CO2, CO4, CO5) 

 

Module 4:     Sorting and Hashing 

Objective and properties of different sorting algorithms: Selection Sort, Bubble Sort, 

Insertion Sort, Quick Sort, Merge Sort, Heap Sort; Performance and Comparison among all 

the methods, Hashing. 

[10 hrs] (CO3) 

Module 4: Graph 

Basic Terminologies and Representations, Graph search and traversal algorithms and 

complexity analysis. 

[6 hrs] (CO2, CO4) 

Course Outcomes: 

The student will be able to: 

1. For a given algorithm student will able to analyze the algorithms to determine the time 

and computation complexity and justify the correctness; 

2. Student will be able to handle operation like searching, insertion, deletion, traversing on 

various Data Structures and determine time and computational complexity; 

3. Student will able to write an algorithm Selection Sort, Bubble Sort, Insertion Sort, 

Quick Sort, Merge Sort, Heap Sort and compare their performance in term of Space and 

Time complexity; 

4. Students will be able to choose appropriate Data Structure as applied to specific 

problem definition; & 

 

5. Demonstrate the reusability of Data Structures for implementing complex iterative 

problems. 

 

 

 

 

 

 



 

Suggested Books: 

1. “Classic Data Structures”, Samanta and Debasis, 2
nd

 edition, PHI publishers. 

2. “Fundamentals of   Data Structures”, Illustrated Edition by Ellis Horowitz, 

SartajSahni, Computer Science Press. 

3. “Data Structures with C (Schaum's Outline Series)”, Seymour Lipschutz, 1st 

edition,McGraw Hill Education. 

 

 

 

Reference Books: 
1. Algorithms, Data Structures, and Problem Solving with C++”, Illustrated Edition 

by Mark Allen Weiss, Addison-Wesley Publishing Company. 

2. “How to Solve it by Computer”, 2nd Impression by R. G. Dromey, Pearson 

Education. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Course Code: BTCS302-18 Course Title: Object Oriented Programming 3L:0T:0P 3Credits 

Pre-requisites: Programming in C 

Detailed Contents: 

Module 1:     Introduction 

Overview of C++, Sample C++ program, Different data types, operators, expressions, and 
statements, arrays and strings, pointers & function components, recursive functions, user - 

defined types, function overloading, inline functions, Classes & Objects – I: classes, Scope 
resolution operator, passing objects as arguments, returning objects, and object assignment. 

[8 hrs] (CO1) 

Module 2:     Classes & Objects –II 
Constructors, Destructors, friend functions, Parameterized constructors, Static data members, 
Functions, Arrays of objects, Pointers to objects, this pointer, and reference parameter, Dynamic 

allocation of objects, Copyconstructors, Operator overloading using friend functions, 
overloading. 

[8 hrs] (CO1, CO2) 

Module 3:     Inheritance 
Base Class, Inheritance and protected members, Protected base class inheritance, Inheriting 
multiple base classes, Constructors, Destructors and Inheritance, Passing parameters to base 

class constructors, Granting access, Virtual base classes. 

[8 hrs] (CO3, CO4) 

Module 4:     Virtual functions, Polymorphism 
Virtual function, calling a Virtual function through a base class reference, Virtual attribute is 

inherited, Virtual functions are hierarchical, pure virtual functions, Abstract classes, Using 
virtual functions, Early and late binding. 

[8 hrs] (CO3, CO4) 

Module 5: Exception Handling 

Basics of exception handling, exception handling mechanism, throwing mechanism, catching 

mechanism, I/O System Basics, File I/0: Exception handling fundamentals, Exception handling 

options. C++ stream classes, Formatted I/O, fstream and the File classes, Opening and closing 

a file, Reading and writing text files. 

[10 hrs] (CO5) 

 

Course Outcomes: 

The student will be able to: 
1. Identify classes, objects, members of a class and the relationships among them needed 

to solve a specific problem; 

2. Demonstrate the concept of constructors and destructors. And create new definitions 

for some of the operators; 

3. Create function templates, overload function templates; 

4. Understand and demonstrate the concept of data encapsulation, inheritance, 

polymorphism with virtual functions; & 

5. Demonstrate the concept of file operations, streams in C++ and various I/O 

manipulators. 

 
Suggested Books: 

1. E. Balagurusamy, Object Oriented Programming with C++, Tata McGraw Hill. 

 

Reference Books: 

1. Stanley B.Lippmann, JoseeLajoie: C++ Primer, 4th Edition, Addison Wesley, 2012. 

2. Herbert Schildt: The Complete Reference C++, 4th Edition, Tata McGraw Hill, 2011. 
 

 

 

 



 
Course Code: BTCS303-18 Course Title: Data Structure & AlgorithmsLab 0L:0T:4P 2Credits 

 

List of Experiment: 

Task 1: Write a program to insert a new element at end as well as at a given position in an 
array. 

Task 2: Write a program to delete an element from a given whose value is given or 

whose position is given. 

Task 3: Write a program to find the location of a given element using Linear Search. 

Task 4: Write a program to find the location of a given element using Binary Search. 

Task 5: Write a program to implement push and pop operations on a stack using linear 

array. 

Task 6: Write a program to convert an infix expression to a postfix expression using stacks. 

Task 7: Write a program to evaluate a postfix expression using stacks. 

Task 8: Write a recursive function for Tower of Hanoi problem. 

Task 9: Write a program to implement insertion and deletion operations in a 

queue using linear array. 

Task 10:Write a   menu   driven   program   to   perform   following   insertion operations in a single 

linked list: 

(a) Insertion at beginning                (b) Insertion at end  

(c) Insertion after a given node        (d) Traversing a linked list 

Task 11:Write a menu driven program to perform following deletion operations 

in a single linked list: 

(a) Deletion at beginning (b) Deletion at end (c) Deletion after a given node 

Task 12: Write a program to implement push and pop operations on a stack using linked list. 

Task 13: Write a program to implement push and pop operations on a queue using linked 

list. 

Task 14:Program to sort an array of integers in ascending order using bubble sort. 

Task 15:Program to sort an array of integers in ascending order using selection sort. 

Task 16: Program to sort an array of integers in ascending order using insertion sort. 

Task 17:Program to sort an array of integers in ascending order using quick sort. 

Task 18: Program to traverse a Binary search tree in Pre-order, In-order and Post-order. 

Task 19: Program to traverse graphs using BFS. 

Task 20: Program to traverse graphs using DFS. 

Reference Books: 

1. “Data Structures with C (Schaum's Outline Series)”, Seymour Lipschutz, 1st 

edition,McGraw Hill Education. 

 

 

 

 

 

 
 



 

Course Code: BTCS304-18 Course Title: Object Oriented Programming Lab 0L:0T:4P 2Credits 

List of Experiment: 

Task 1: Write a program that uses a class where the member functions are defined 

inside a class. 

Task 2: Write a program that uses a class where the member functions are defined 

outside a class. 

Task 3:      Write a program to demonstrate the use of static data members. 

Task 4:      Write a program to demonstrate the use of const data members. 

Task 5: Write a program to demonstrate the use of zero argument and parameterized 

constructors. 

Task 6: Write a program to demonstrate the use of dynamic constructor. 

Task 7: Write a program to demonstrate the use of explicit constructor. 

Task 8: Write a program to demonstrate the use of initializer list. 

Task 9: Write a program to demonstrate the overloading of increment and decrement 
operators. 

Task 10: Write a program to demonstrate the overloading of memory management 

operators. 

Task 11: Write a program to demonstrate the typecasting of basic type to class type. 

Task 12: Write a program to demonstrate the typecasting of class type to basic type. 

Task 13: Write a program to demonstrate the typecasting of class type to class type. 

Task 14: Write a program to demonstrate the multiple inheritances. 

Task 15:   Write a program to demonstrate the runtime polymorphism. 

Task 16:   Write a program to demonstrate the exception handling. 

Task 17:   Write a program to demonstrate the use of class template. 

Task 18: Write a program to demonstrate the reading and writing of mixed type of data. 

Lab Outcomes: 

The student will be able to: 
1. Develop classes incorporating object-oriented techniques; 
2. Design and implement object-oriented concepts of inheritance and polymorphism; 

3. Illustrate and implement STL class of containers and need for exceptions to handle errors 
for object oriented programs; & 

4. Design and implement any real world based problem involving GUI interface using 

object-oriented concepts. 

 

Reference Books: 

 Stanley B.Lippmann, JoseeLajoie: C++ Primer, 4th Edition, Addison Wesley, 2012. 

 E. Balagurusamy, Object Oriented Programming with C++, Tata McGraw Hill. 

 

 

 

 

 

 

 

 

 



 
BTAM304-18 Mathematics Paper-III 

(Calculus and Ordinary 

Differential Equations) 

4L:1T:0P 4 credits 

 

Detailed Contents: 

Module 1: 

Limit, continuity for functions with severable variables, partial derivatives, total derivative, Maxima, 
minima and saddle points; Method of Lagrange multipliers, Multiple Integration: double and triple 
integrals (Cartesian and polar), Change of order of integration in double integrals, Change of variables 
(Cartesian to polar), Applications of double and triple integrals to find surface area and volumes. 

                   [CO1, CO2] (12Hrs) 

Module 2: 
Sequence and series, Bolzano Weirstrass Theorem, Cauchy convergence criterion for sequence, 
uniform convergence, convergence of positive term series: comparison test, limit comparison test, 
D’Alembert’s ratio test, Raabe’s test, Cauchy root test, p-test, Cauchy integral test, logarithmic test, 
Alternating series, Leibnitz test, Power series, Taylor's series, Series for exponential, trigonometric 
and logarithmic functions. [CO3] ( 13Hrs.) 

 

Module 3: 

Exact, linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree: equations 

solvable for p, equations solvable for y, equations solvable for x and Clairaut’s type. 

[CO4] (12 hrs.) 

Module 4: 
Second and higher order linear differential equations with constant coefficients, method of variation 
of parameters, Equations reducible to linear equations with constant coefficients: Cauchy and 
Legendre’s equations. [CO5] (12 hrs.) 

 

Course Outcomes: At the end of the course, the student will be able to: 
1. Understand the functions of several variables that are essential in mostbranches of engineering; 

2. Apply multiple integrals to deal with areas and volumes of various structures which are quite 

significant in real world; 
3. Formulate and solveengineering problems related to convergence, infinite series, power series and 
Taylor series; 

4. Create, select and utilize the learnt techniques of first degree ordinary differential equationsto 

model real world problems &; 

5. Be acquainted with the knowledge required to solve higher order ordinary differential equations. 

 

 

 
Textbooks/References: 

1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9
th 

Edition, Pearson, 

Reprint, 2002. 
2. T. Veerarajan, Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 

2008. 
3. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi 

Publications, Reprint, 2010. 

4. Erwin Kreyszig, Advanced Engineering Mathematics, 9
th 

Edition, John Wiley & Sons, 

2006. 
5. W.E. Boyce and R.C. DiPrima, Elementary Differential Equations and Boundary Value 

Problems, 9th Edition, Wiley India, 2009. 
6. E.A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 

1995. 



 

 
Credits: 3 

 
 

COURSE TOPICS: 

Development of Societies 

Course code: HSMC101-18 

 

 

 Unit I: Social Development (5 hours) 

1. Concepts behind the origin of Family, Clan and Society 

2. Different Social Systems 

3. Relation between Human being and Society 

4. Comparative studies on different models of Social Structures and their 

evolution 

 

 Unit II: Political Development (3 hours) 

1. Ideas of Political Systems as learnt from History 

2. Different models of Governing system and their comparative study 

 

 Unit III: Economic Development (18 hours) 

1. Birth of Capitalism, Socialism, Marxism 

2. Concept of development in pre-British, British and post British period- 

Barter, Jajmani 

3. Idea of development in current context. 

4. E. F. Schumacher's idea of development, Buddhist economics. 

Gandhian idea of development. Swaraj and Decentralization. 

 

3. READINGS 

 TEXTBOOK: 

 *REFERENCE BOOKS: 

 
4. OTHER SESSIONS 

 *TUTORIALS: 

 *LABORATORY: 

 *PROJECT: Possible projects in this course could be 

a) Interact with local communities and understand their issues. 

b) Study local cottage industry and agricultural practices. Role of engineering 

and specialized knowledge. 

c) Evaluation of technology in the context of its application. Social impact of 

technology. Environmental impact of technology. Evaluation from a holistic 

perspective. 



PHILOSOPHY Course 

code: HSMC102-18 
 

Credits: 3 

 
COURSE TOPICS: 

 

 Unit 1: 

The difference between knowledge (Vidya) and Ignorance (Avidya): 

a. Upanishads; 

b. Six systems orthodox and Heterodox Schools of Indian Philosophy. 

c. Greek Philosophy: 

 

 Unit 2: 

Origin of the Universe: 

 NasidiyaSukta: "Who really knows?” 

 Brhadaranyaka Upanishad; Chandogya Upanishad: Non-self, Self, real and 

unreal. 

 Taittiriya Upanishad: SikshaValli. 

 Plato’s Symposium: Lack as the source of desire and knowledge. 

 Socratic’s method of knowledge as discovery. 

 Language: Word as root of knowledge (Bhartrahari’sVakyapadiyam) 

 Fourteen Knowledge basis as a sources of Vidya: Four Vedas; Six auxiliary 

sciences (Vedangas); Purana, Nyaya, Mimamsa and Dharma Sastras. 

 
 Unit 3: 

Knowledge as Power: Francis Bacon. Knowledge as both power and self-realization in 

Bagavad Gita. 

 

 Unit 4: 
Knowledge as oppression: M. Foucault. Discrimination between Rtam and Satyam in 
Indian Philosophy. 

 
 Unit 5: 

Knowledge as invention: Modern definition of creativity; scientific activity in the 

claim that science invents new things at least through technology. 

 
 Unit 6: 

Knowledge about the self, transcendental self; knowledge about society, polity and 

nature. 

 

 Unit 7: 

Knowledge about moral and ethics codes. 

 

 Unit 8: 

Tools of acquiring knowledge: Tantrayuktis, a system of inquiry (Caraka, Sushruta, 

Kautilya, Vyasa) 

 

 

 

 



3. READINGS 

1. Copleston, Frederick, History of Philosophy, Vol. 1.Great Britain: Continuum. 

2 Hiriyanna, M. Outlines of Indian Philosophy, MotilalBanarsidass Publishers; Fifth 

Reprint edition (2009) 

3 Sathaye, Avinash, Translation of NasadiyaSukta 

4. Ralph T. H. Griffith. The Hymns of the Ŗgveda. MotilalBanarsidass: Delhi: 1973. 

5. Raju, P. T. Structural Depths of Indian Thought, Albany: State University of New 

York Press. 

6. Plato, Symposium, Hamilton Press. 

7. KautilyaArtha Sastra. Penguin Books, New Delhi. 

8. Bacon, Nova Orgum 

9. Arnold, Edwin. The Song Celestial. 

10. Foucault, Knowledge/Power. 

11. Wildon, Anthony, System of Structure. 

12. Lele, W.K. The Doctrine of Tantrayukti. Varanasi: Chowkamba Series. 

13. Dasgupta, S. N. History of Indian Philosophy, MotilalBanasidas, Delhi. 

14. Passmore, John, Hundred Years of Philosophy, Penguin. 

 

4. OTHER SESSIONS: 

 Mode of Conduct 

 

5. ASSESSMENT (indicative only): 

Ask students to do term papers, for example, writing biographical details of 

founders, sustainers, transmitters, modifiers, rewriters; translating monographs of 

less known philosophers such as K. C. Bhattacharys, Daya Krishna, Gopinath 

Bhattacharya; comparative study of philosophical system such as 

MadhyasthaDarshan. 

 
6. OUTCOME OF THE COURSE: 

Students will develop strong natural familiarity with   humanities   along   with 

right understanding enabling them to eliminate conflict and strife in the individual 

and society. Students shall be able to relate philosophy to literature, culture, society 

and lived experience can be considered. 



Course Code:BTES301-18 Course Title: Digital Electronics 3L:0T:0P 3Credits 
 
 

Detailed Contents: 
 

Module 1: 

 
NUMBER SYSTEMS: Binary, Octal, Decimal, Hexadecimal. Number base 
conversions, 1’s, 2’s complements, signed Binary numbers. Binary Arithmetic, Binary 
codes: Weighted BCD, Gray code, Excess 3 code, ASCII. 
LOGIC GATES: AND, OR, NOT, NAND, NOR, Exclusive-OR and Exclusive-NOR. 
Implementations of Logic Functions using gates, NAND-NOR implementations. 

 

Module 2 : 
BOOLEAN ALGEBRA: Boolean postulates and laws – De-Morgan’s Theorem, 
Principle of Duality, Boolean expression – Boolean function, Minimization of Boolean 
expressions – Sum of Products (SOP), Product of Sums (POS), Minterm, Maxterm, 
Canonical forms, Conversion between canonical forms, Karnaugh map Minimization, 
Don’t care conditions, Quine-McCluskey method. 

 
Module 3: 
COMBINATIONAL CIRCUITS: Design procedure – Adders, Subtractors, BCD 
adder, Magnitude Comparator, Multiplexer/Demultiplexer, encoder/decoder, parity 
checker, code converters. Implementation of combinational logic using MUX, BCD to 
7 segment decoder. 

 
SEQUENTIAL CIRCUITS: Flip flops SR, JK, T, D and Master slave, Excitation table, 
Edge triggering, Level Triggering, Realization of one flip flop using other flip flops. 
Asynchronous/Ripple counters, Synchronous counters, Modulo-n counter, Ring 
Counters. Design of Synchronous counters: state diagram, Circuit implementation. 
Shift registers. 

 
Module 4: 
MEMORY DEVICES: Classification of memories, RAM organization, Write operation, 
Read operation, Memory cycle. ROM organization, PROM, EPROM, EEPROM, 
Programmable logic array, Programmable array logic, complex Programmable logic 
devices (CPLDS), Field Programmable Gate Array (FPGA). 

 
A/D & D/A CONVERTORS : Analog & Digital signals. sample and hold circuit, A/D 
and D/A conversion techniques (Weighted type, R-2R Ladder type, Counter Type, 
Dual Slope type, Successive Approximation type). 

 
 

COURSE OUTCOME:At the end of course the student will be able to: 
1. Demonstrate the operation of simple digital gates, identify the symbols, 

develop the truth table for those gates; combine simple gates into more complex 
circuits; change binary, hexadecimal, octal numbers to their decimal equivalent 
an vice versa. 

2. Demonstrate the operation of a flip-flop. Design counters and clear the 
concept of shift registers. 

3. Study different types of memories and their applications.Convert digital signal 
into analog and vice versa. 



Suggested Readings/ Books: 
 

 Morris Mano, Digital Design, Prentice Hall of India Pvt. Ltd 

 Donald P.Leach and Albert Paul Malvino, Digital Principles and 
Applications, 5 ed., Tata McGraw HillPublishing 
CompanyLimited, New Delhi, 2003. 

 R.P.Jain, Modern Digital Electronics, 3 ed., Tata McGraw–Hill 
publishing company limited, New Delhi, 2003. 

 Thomas L. Floyd, Digital Fundamentals, Pearson Education, 
Inc, New Delhi, 2003 

 Ronald J. Tocci, Neal S. Widmer, Gregory L. Moss, Digital 
System - Principles and Applications, PearsonEducation. 

 Ghosal ,Digital Electronics, Cengage Learning. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Course Code:BTES302-18 Course Title: Digital Electronics Lab 0L:0T:2P 1Credits 

 
 

List of Experiments: 
1. To verify the Truth-tables of all logic gates. 

2. To realize and verify the Half & full adder circuits using logic gates. 

3. To realize Half & full subtractor circuits using logic gates. 

4. To realize Encoder and Decoder circuits 

5. To realize Multiplexer circuits 

6. To realize 4-bit binary-gray & gray-binary converters. 

7. To realize comparator circuit for two binary numbers of 2-bit each. 

8. To realize Full adder & full subtractor circuits using encoder. 

9. To design Full adder & full subtractor circuits using multiplexer. 

10. To design and verify the Truth tables of all flip-flops. 

11. To design Mod-6/Mod-9 synchronous up-down counter. 

 
Course Outcomes 

At the end of this course student will demonstrate the ability to: 

1. Realize combinational circuits using logic gates. 

2. Realize sequential circuits using logic gates. 

3. Realize various types of Flip-flops and counters 
 


