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Subject Name: Fundamentals of Programming
Subject Code: MCA111

Objectives:

The aim of this course is to introduce the rudiments of programming to the students.
Students will become familiar with problem solving techniques and algorithm
development using computers. This will include structured programming using C, a high-
level programming language.

Prerequisites:

None
Contents:

1. Introduction to programming& Basics of C: [15%]
Concepts of Algorithm and Flowcharts, Process of compilation, Generation of
languages, Basic features of C Language like Identifier, Keywords, Variable, data
types, Operators and Expression. Basic screen and keyboard I/O

2. Control Statements: [25%]
Test Conditions, Conditional execution and selection, Iteration and Repetitive
Executions, Nested loops

3. Arrays: [30%]
Introduction to contiguous data types. One dimensional arrays, Multidimensional
arrays, Array as strings, multidimensional character arrays, Operations on strings.
Sorting (Bubble Sort, Selection Sort, Insertion Sort), Searching( Linear Search, Binary
Search), Merging

4. Functions: [20%]
Concept of modular programming, Using functions, Scope of data, Recursive
functions

5. Other features of C: [10%]

Bitwise operators and its usage, C Preprocessor Statements
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Main Reference Book(s):

1.

“Programming in C”, by Pradip Dey & Manas Ghosh, Publisher — Oxford

Suggested Additional Reading:

1.
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“Computer Science: A Structured Programming Approach Using C”, by
Behrouz A. Forouzan & Richard F. Gilberg, Publisher — Thomson Education
“Programming in ANSI C, by Balagurusamy”, Publisher - Tata McGraw Hill
“Programming with ANSI and Turbo C”, by Ashok N Kamthane, Publisher —
Pearson Education

“Mastering C”, by Venugopal & Prasad, Publisher — Tata McGraw Hill.

“C: The Complete Reference”, by Herbert Schildt, Publisher — Tata McGraw Hill
“Let us C”, by Yashwant Kanitkar, Publisher — BPB Publication

“Schaum's Outline of Programming with C”, By: Byron Gottfried, Publisher
Shaum Series

Accomplishments of the student after completing the course:

After completion of the course students should become reasonably good at problem
solving and algorithm development. They would become capable of solving problems
using computers through C programming language
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Subject Name: Discrete Mathematics for Computer Science

Subject Code: MCA 112
Objectives:

The objective of this course is to present the foundations of many basic computer related
concepts and provide a coherent development to the students for the courses like Fundamentals
of Computer Organization, RDBMS, Data Structures, Analysis of algorithms, Theory of
Computation ,Cryptography, Artificial Intelligence and others. This course will enhance the
student’s ability to think logically and mathematically.

Prerequisites:
Knowledge of basic concepts on Sets, different operations on sets, binary operations, functions.

Contents:

1: Relations and Lattices [20%]:

Binary Relation and its properties, partial order relation, partially ordered sets, Lattices as
poset, properties of lattices, Lattices as algebraic systems, sub lattices, direct product and
homomorphism, isomorphism, complete lattices, bounds of lattices, distributive lattice,
complemented lattices.

Note: No proofis required for Theorems or Results on lattices and Boolean Algebra.
Theorems should be justified and explained by suitable examples..

2: Boolean Algebra and its Applications [25%]:

Introduction, definition and important properties of Boolean Algebra, Sub Boolean algebra,
direct product and homomorphism, isomorphism, join-irreducible, meet-irreducible, atoms,
anti atoms, Stone’s representation theorem. Boolean expressions and their equivalence,
Minterms and Maxterms, Free Boolean algebra, Values of Boolean expression, canonical
forms, Boolean functions, representation of Boolean function, Karnaugh maps, minimization
of Boolean function, Quine Mccluskey algorithm.

3: Group Theory [20%]:
Definition and example of groups, Composition table, Abelian group, Cyclic groups,

Permutation groups Subgroups & Homomorphism, Cosets, Normal subgroups, Lagrange’s
theorem, Quotient group.
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4: Graph Theory [20%]:

Basic concepts of Graph theory, paths, reachability and connectedness, matrix
representation of graph, trees.

S: Algorithm and time complexity [15%]:

Growth of functions, Asymptotic notations, running times, Asymptotic behavior, theta,
big O, Q and © notations.

Main Reference Books :
1. Discrete Mathematical Structures with Applications to Computer Science by J. P.
Tremblay and R.Manohar, Tata McGraw-Hill
2. Discrete Mathematical Structure (Theory and Application), by D. S. Malik , M. K. Sen,
Cengage Learning .

Suggested Additional Reading :
1. Discrete Mathematics and its Applications, K. H. Rosen , Tata McGraw-Hill
2. Discrete Mathematics with Graph Theory, Edgar G. Goodaire, Michael M. Parmenter,
PHI
3. Logic and Discrete Mathematics, J. P. Tremblay and W. K. Grassman, Pearson Education
4. Discrete Mathematical Structure, Bernard Kolmann & others, Pearson Education

Accomplishment of the student after completing the course :

The student will be able to find minimal Boolean expressions, shall learn the fundamentals of
graphs , trees, representations methods for computers , predicate calculus complexities of
algorithms and algebraic structures.
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Subject Name: Basics of Computer Organization
Subject Code: MCA113

Objectives:
Students will learn

* The elements of Computer Organization and Architecture
* The basic knowledge necessary to understand the hardware operations of digital
computers

Prerequisites:

None

Contents:
1. Basic Components of a digital computer [4%]
2. Number Systems [12%]

* Decimal System
 Bistable Devices
* Binary, Octal and Hexadecimal numbers.
* Number Base conversions
* Binary Addition, Subtraction, Multiplication, Division
* Complements
o Use of complements to represent Negative Numbers
o Binary Number Complements
o Complements in other Number Systems.
* Binary codes
o Weighted and Non-weighted codes
o BCD Code
o Excess Three (XS-3) Code
o Gray Code
* Binary to Gray & Gray to Binary
o Error detecting and correcting codes
o Parity and Hamming code

3. Boolean Algebra and Logic Gates [20%]

*  Fundamental Concepts of Boolean Algebra
*  Logical Multiplication

* AND & OR gates

*  Complementation & Inverters

»  Evaluation of Logical Expressions

* Basic Laws of Boolean Algebra

*  Proof by Perfect induction

»  Simplification of Expressions
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*  De Morgan’s Theorems
*  Basic duality of Boolean Algebra
*  Derivation of a Boolean Expression
* Interconnecting gates
*  Sum of Products and Product of Sums
*  Derivation of Product-of-Sums expressions
*  Derivation of Three input variable expressions
* NAND & NOR gates
*  Map Method for Simplifying Expressions
o K-map ( Four Variables)
o Cubes & covering

o Don’t Cares
* Design Using NAND Gates
* Design Using NOR Gates
. NAND to AND & NOR to OR gate Networks

4. Logic Design
» Flip-Flops
* Transfer Circuit
* Clocks
* Flip-Flop Designs
* Gated Flip-Flop
* Master Slave Flip-Flop
» Shift Register
* Binary Counter
¢ BCD Counter
* Counter Design

5. The Arithmetic-Logic Unit

* Construction of the ALU

+ Integer Representation

* Binary Half-Adder

* Full-Adder

» Parallel Binary Adder

» Positive & Negative Numbers

* Addition in the 1’S Complement System
» Addition in the 2’S Complement System
* Addition and subtraction in a parallel Arithmetic Element
* Binary Coded Decimal Adder

* Sift Operations

* Binary Multiplication

* Binary Division

[16%]

[14%]
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6. Digital Components

* Integrated Circuits
* Decoders
o NAND gate Decoder
o Decoder Expansion
* Encoders
* Multiplexers
* Memory Units
o Random-Access Memory
o Read-Only Memory

o Types of ROMs

7. Introduction of Buses and Central Processing Units

Interfacing Buses

Concepts of address Bus, Data Bus and Control Bus
Stack Organization (Intro.)

Instruction Formats

Addressing modes

Input-Output Organization

Peripheral Devices
Asynchronous Data Transfer
o Handshaking
Modes of Transfer
o Programmed I/O
o Interrupt-initiated I/O
o Direct Memory Access (DMA)
Direct Memory Access (DMA)

Memory Organization

Memory Hierarchy

Main Memory

o RAM, ROM, Bootstrap Loader
Auxiliary Memory

o Magnetic Disk

o Magnetic Tape

Cache Memory (Intro)

Virtual Memory (Intro)

[10%]

[10%]

[8%]

[6%]
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Main Reference Book(s):

1. “Digital Computer Fundamentals” , Thomas C. Bartee, Tata McGraw Hill
2. “Computer System Architecture”, M. Morris Mano, PHI/Pearson Education

Suggested Additional Reading:
1. “Fundamentals of Digital circuits” , A. Anand Kumar , PHI/Pearson education

Accomplishments of the student after completing the course:

Students will get the knowledge of computer organization and architecture. They
will know the actual working and organization of digital computer system.
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Subject Name : Database Management Systems-1

Course Code : MCA 114

Objectives:

This course is intended to give students a solid background in relational database management
systems (RDBMS).

Prerequisites:

Basic knowledge of working with Computer.

Contents:

1.

Introduction : [10%]

Basic Concepts: data, database, database systems, database management system
applications, Purpose and advantages of Database management system (over file systems)
, View of Data (Data Abstraction) data models: Introduction, Three level architecture,
Overall architecture of DBMS, Various components of a DBMS

. Data Modeling/Conceptual Design [10%]

Entity sets, attributes and keys, Types of entities, Relationships (ER) and types of
relationships, Database modeling using entity and relationships, Enhanced entity-
relationship diagrams

Introduction to data dictionary, Usage of data dictionary

. Relational Data Model [15%]

Relational structure - tables (relations), rows (tuples), domains, columns (attributes), keys:
super key, candidate keys, primary key, entity integrity constraints, referential integrity
constraints

. Relational Database Design [20%]

Relational structure - tables (relations), rows (tuples), domains, columns (attributes), keys:
super key, candidate keys, primary key, entity integrity constraints, referential integrity
constraints, Database design process, Anomalies in a database, Functional
Dependencies(Lossless decomposition, Dependency preservance, Closure set of FD,
Canonical cover, Lossless Joins ), Finding Candidate keys using Armstrong rules, Stages
of Normalisation: INF ,2NF ,3NF, BCNF ( with general definition also) and Multi-valued
Dependency : 4NF & SNF( Project Join NF)

Translation of E-R schemes (logical design) to relational schemes (physical design): A
case study.
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5. Relational Algebra [15%]

Basic operators (Select, project, union, set, difference, cartesian product and rename)

Additional operators (Set interaction, Natural Join, Division and Assignment operator),
Insert, Update, Delete operators

6. Query languages [25%]

Introduction to SQL, Advantages of using SQL, Data definition language and Data manipulation
language commands using SQL, Basic and Advanced queries in SQL, Views.

Main Reference Book(s):

1. Database System Concepts, S. Sudarshan , H.F. Korth, A. Silbershatz, McGraw
Hill.

2. SQL - MySQL —MySQL 5 for Professionals , by Ivan Bayross

Suggested Additional Reading:

Mt Database Management Systems, Ramakrishnan, Gehrke, McGraw Hill.

H0 Database Systems: Design, Implementation and Management, Peter Rob, Carlos
Coronel, Thomson Course technology.

3. Database Design . Application Development and Administration (Michael V.
Mannino) - Third Edition McGraw Hill

4. Database Systems: Concepts, Design and Applications, Pearson Education,
S.K.Singh.

Accomplishments of the student after completing the course:
Effective user or a DBMS Professional. A student would be able to effectively squeeze the

"real world" data into the relational data model of the database system and would be able to
retrieve the data afterwards.
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