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DISCRETE MATHEMATICS – MCA-11

Theory - 100 Marks

Sessional - 50 Marks

Sets Theory, Functions & Relations: Basic properties & operations of Sets, Finite & infinite Sets Multi-Sets, Principles of mutual inductions and Mathematical induction, relations: Relations and relational Matrices, properties of relations, equivalence & partially ordered relation, chains & anti-chains & Lattices. Boolean Algebra. Job scheduling, Pigeon hole principle.

Propositional logic and prepositional functions, Truth-values and Truth Table, the algebra of prepositional functions - the algebra of truth values. Predicate Calculus.

Introduction of finite state machine as language recognizer. Equivalence of machines, Finite state language.

Trees & Graphs: Basic terminology of graphs, incidence and degree, planar graphs, multigraphs and weighted graphs, shortest path algorithms. Walks paths and circuits, Eulerian and Hamiltonian graphs.

Trees : Properties of trees, Minimum weight spanning trees and cut-trees, prefix codes.

Numeric Functions & Recurrence Relations:

Discrete Numeric Functions & generating functions and their manipulations.

Linear Recurrence Relation with constant coefficient, Homogeneous Solution, Particular & Total Solutions.

Groups: Group, subgroups, generator and evaluation of powers. Co-sets, isomorphism, homomorphism and automorphism Normal Subgroups.

Transmission errors, Single bit and multiple bit Error detection correction codes, Parity bit, VRC and CRC methods of error detection and correction.

References:

1.
Discrete Mathematical Structures 5th ed by Kolman,

2.
Discrete Mathematics by C.L. Liu

3.   Discrete mathematics by Rosen. TMH 

4.    Discrete mathematics by G.P. Shrivastava and M. Kumar. Ravi Prasad &  Sons.

Programming  Fundamentals and  C Programming- MCA-12

Theory - 100 Marks

Sessional - 50 Marks

An overview: Problem identification, analysis, design, coding, testing & debugging,  

 implementation, modification & maintenance; algorithms & flowcharts; Characteristics of a good program - accuracy, simplicity, robustness, portability, minimum resource & time requirement, modularization; Rules/conventions of coding, documentation, naming variables; Top down design; Bottom-up design.

Fundamentals of  C Programming: History of C; Structure of a C Program; Data types; Constant & Variable; Operators & expressions; Control Constructs – if-else, for, while, do-while; Case statement; Arrays; Formatted & unformatted I/O; Type modifiers & storage classes; Ternary operator; Type conversion & type casting; Priority & associativity of operators.

Modular Programming: Functions; Arguments; Return value; Parameter passing – call by value, call by reference; Return statement; Scope, visibility and life-time rules for various types of variable, static variable; Calling a function; Recursion – basics, comparison with iteration, tail recursion, when to avoid recursion, examples.

Advanced Programming Techniques: Special constructs – Break, continue, exit(), goto & labels; Pointers - & and * operators, pointer expression, pointer arithmetic, dynamic memory management functions like malloc(), calloc(), free(); String; Pointer v/s array; Pointer to pointer; Array of pointer & its limitation; Function returning pointers; Pointer to function, Function as parameter; Structure – basic, declaration, membership operator, pointer to structure, referential operator, self referential structures, structure within structure, array in structure, array of structures; Union – basic, declaration; Enumerated data type; Typedef; command line arguments.

Miscellaneous Features: File handling and related functions; printf & scanf family;C preprocessor – basics, #Include, #define, #undef, conditional compilation directive like #if, #else, #elif, #endif, #ifdef and #ifndef; Variable argument list functions.

References:

1. Kerninghan & Ritchie: The C programming language, PHI

2. Cooper Mullish: The Spirit of C, Jaico Publishing House, Delhi

3. Kanetkar Y.: Let us C

4. Kanetkar Y.: Pointers in C 

DATA STRUCTURE USING C  -  MCA-13

Theory - 100 Marks

Sessional - 50 Marks

Prerequisite: Array; Structure; Pointers; Pointer to structure; Functions; Parameter Passing; Recursion. Stack & Queue: Contiguous implementation of stack; various operations on stack; Various Polish Notations – Prefix, postfix, infix; Conversion from one to another – using stack; Evaluation of post & prefix Expressions. Contiguous implementation of Queue; Linear queue, its drawback; Circular queue;Various operations on queue; Linked implementation of Stack & Queue – operations.

General List: List and its contiguous implementation, its drawback; Singly linked list – operations on it; Doubly linked list – operations on it; Circular linked lists; Linked list using arrays.

Trees: Definitions – height, depth, order, degree, parent & children relationship etc; Binary Tree – various theorems, complete binary tree, almost complete binary tree; Tree Traversals – preorder, in order & post order traversals, their recursive and non recursive implementations; Expression tree – evaluation; Linked representations of binary tree – operations. Threaded binary trees; Forest, Conversion of forest into tree. Heap– Definition.

Searching, Hashing & Sorting:  Requirements of a search algorithm; sequential search, binary search, indexed sequential search, interpolation search; Hashing – basics, methods, collision, resolution of collision, chaining; Internal Sorting – bubble sort, selection sort, insertion sort, quick sort, merge sort on linked and contiguous lists, shell sort, heap sort ,  tree sort.

Graphs: Related definitions; Graph representations – adjacency matrix, adjacency list, adjacency multilist;Traversal schemes – depth first search, breadth first search; Minimum spanning tree; Shortest path algorithm; Kruskal & Dijkstra algorithms.

Miscellaneous features: Basic idea of AVL Tree – definition, insertion & deletion operation; Basic idea of B-tree – definition, order, degree, insertion & deletion operations; B+-tree – definition, comparison with B-tree; Basic idea of string processing.

References:

1. Kruse R.L.: Data Structures and Program Design in C; PHI

2. TennenBaum A.M. & others : Data Structures using C & C++; PHI

3. Horowitz & Sawhaney: Fundamentals of Data Structures, Galgotia Publishers



COMPUTER ARCHITECTURE -MCA -14

Theory - 100 Marks

Sessional - 50 Marks

Representation of Information: Number systems, integer and floating-point representation, character codes (ASCII, EBCDIC), Error detection and correction codes.Basic Building Blocks: Boolean Algebra, combinational blocks: gates, multiplexers, decoders etc, Sequential building blocks:flip-flops, registers, counters, ALU, Random access memory etc.

Register Transfer Language and Micro-operations: concept of bus, data movement among registers, a language to represent conditional data transfer, data movement from/to memory, arithmetic and logical operations Along with register transfer, timing in register transfer.

Architecture of a simple processor: A simple computer organization and instruction set, instruction formats,addressing modes, instruction execution in terms of microinstructions, concepts of interrupt and simple I/O organization, implementation of processor using the building blocks.

Memory organization: basic cell of static and dynamic RAM, Building large memories using chips,Associative memory, cache memory organization, virtual memory organization.

References:

1. M. Morris Mano, “Computer System Architecture”, PHI, 3rd edition

2. Bartee, “Digital Computer Fundamentals”.

3. Malvino, “Digital Computer Electronics”.

COMMUNICATION SKILLS –  MCA-15

Theory - 100 Marks

Sessional - 50 Marks

Meaning and process of communication, importance of effective communication, communication situation and communication skills, barriers to communication. Objectives of communication, types of communication, principles of communication, essentials of effective communication.

Media of communication: written, oral, face-to-face, visual, audio-visual, merits and demerits of written and oral communication, preparing for oral presentation, conducting presentations.

Developing communication skills, interview- how to face and how to conduct. Preparing of biodata, seminar, paper, bibliography, group discussion, official correspondence.

Mechanics of writing, paragraphing, precise, report writing, technical reports, length of written reports, organizing reports, writing technical reports.

References:

1. Essentials of Business Communication by Rajendra Pal nad J.S. Korlahalli, Sultan Chand & Sons Publishers, New Delhi.

2. Business Communications by U.S. Rai & S.M. Rai, Himalaya Publishing House.

3. Writing a Technical Paper by Menzal nad D.H. Jones, McGraw Hill, 1961.

4. Business Communication: Strategy and Skill, Prentice Hall New Jersey, 1987.

