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COMBINED FIRST AND SECOND SEMESTER

Code Subject Hours/Week Sessional Marks University Examination    L T P/D  Hrs Marks  EN2K 101 Engineering Mathematics I 3 - - 50 3 100  EN2K 102 Engineering Mathematics II 3 - - 50 3 100  EN2K 103A Engineering Physics(A) 2 - - 50 3 100  EN2K 104A Engineering Chemistry(A) 2 - - 50 3 100  EN2K 105 Humanities 2 - - 50 3 100  EN2K 106A Engineering Graphics(A) 1 - 3 50 3 100  EN2K 107A Engineering Mechanics(A) 2 1 - 50 3 100  EN2K 108 Computer Programming in C 2 1 - 50 3 100  IT2K 109 Basic Electrical Engineering 2 1 - 50 3 100  IT2K 110(P) Civil & Mechanical Workshop - - 3 50 - -  IT2K 111(P) Electrical & Electronics Workshop - - 3 50 - -  TOTAL 19 3 9 550 - 900  

Note: Details of common courses are shown in the syllabus

THIRD SEMESTER

Code Subject Hours/Week Sessional Marks University Examination    L T P/D  Hrs Marks  IT2K 301 Engineering Mathematics III 3 1 - 50 3 100  IT2K 302 Data Structures & Algorithms 3 1 - 50 3 100  IT2K 303 Discrete Computational Structures 3 1 - 50 3 100  IT2K 304 Basic Electronics Engineering 3 1 - 50 3 100  IT2K 305 Switching Theory & Logic Design 3 1 - 50 3 100  IT2K 306 Electric Circuits & Systems 3 1 - 50 3 100  IT2K 307(P) Programming Lab - - 3 50 3 100  IT2K 308(P) Electronics Lab  - - 3 50 3 100  TOTAL 18 6 6 400 - 800  

FOURTH SEMESTER

Code Subject Hours/Week Sessional Marks University Examination    L T P/D  Hrs Marks  IT2K 401 Engineering Mathematics IV 3 1 - 50 3 100  IT2K 402 Systems Programming  3 1 - 50 3 100  IT2K 403 Signals & Communication Systems 3 1 - 50 3 100  IT2K 404 Programming Language Concepts 3 1 - 50 3 100  IT2K 405 Computer Organisation & Design  3 1 - 50 3 100  IT2K 406 Hardware Systems Design 3 1 - 50 3 100  IT2K 407(P) Data Structures Lab - - 3 50 3 100  IT2K 408(P) Programming Environments Lab  - - 3 50 3 100  TOTAL 18 6 6 400 - 800  

FIFTH SEMESTER

Code Subject Hours/Week Sessional Marks University Examination    L T P/D  Hrs Marks  IT2K 501 Software Engineering 3 1 - 50 3 100  IT2K 502 Graph Theory & Combinatorics 3 1 - 50 3 100  IT2K 503 Information Theory & Coding 3 1 - 50 3 100  IT2K 504 Digital Data Communication 3 1 - 50 3 100  IT2K 505 Operating Systems  3 1 - 50 3 100  IT2K 506 Elective I 3 1 - 50 3 100  IT2K 507(P) Programming Paradigms Lab - - 3 50 3 100  IT2K 508(P) Hardware Lab - - 3 50 3 100  TOTAL 18 6 6 400 - 800  

Elective I

IT2K 506A - Numerical Analysis & Optimisation Techniques

IT2K 506B - Communication Systems

IT2K 506C - Theory of Computation

IT2K 506D - Image Processing

IT2K 506E - Object Oriented Programming

IT2K 506F - VLSI Design

SIXTH SEMESTER

Code Subject Hours/Week Sessional Marks University Examinations    L T P/D  Hrs Marks  IT2K 601 Digital Signal Processing 3 1 - 50 3 100  IT2K 602 Database Management Systems 3 1 - 50 3 100  IT2K 603 Data Modelling & Design 3 1 - 50 3 100  IT2K 604 Computer Networks 3 1 - 50 3 100  IT2K 605 Computer Architecture 3 1 - 50 3 100  IT2K 606 Electve II 3 1 - 50 3 100  IT2K 607(P) Systems Lab - - 3 50 3 100  IT2K 608(P) Mini Project  - - 3 50 - -  TOTAL 18 6 6 400 - 700  

Elective II

IT2K 606A - Stochastic Processes

IT2K 606B - Distributed Systems

IT2K 606C - Unified Software Development

IT2K 606D - Compiler Design

IT2K 606E - Linear System Analysis

IT2K 606F - Quantum Computing

SEVENTH SEMESTER

Code Subject Hours/Week Sessional Marks University Examinations    L T P/D  Hrs Marks  IT2K 701 Industrial Management 3 1 - 50 3 100  IT2K 702 Computer Graphics & Multimedia 3 1 - 50 3 100  IT2K 703 Cryptography & Network Security 3 1 - 50 3 100  IT2K 704 Internet Concepts & Technologies 3 1 - 50 3 100  IT2K 705 Elective III 3 1 - 50 3 100  IT2K 706(P) Networks Lab - - 3 50 3 100  IT2K 707(P) Seminar - - 3 50 - -  IT2K 708(P) Project - - 4 50 - -  TOTAL 15 5 10 400 - 600  

Elective III

IT2K 705A - Simulation & Modelling

IT2K 705B - Industrial Psychology

IT2K 705C - Artificial Intelligence

IT2K 705D - Software Project Management 

IT2K 705E - Computational Complexity

IT2K 705F - Entrepreneurship

IT2K 705G - Advanced Topics in Database Systems

EIGHTH SEMESTER

Code Subject Hours/Week Sessional Marks University Examinations    L T P/D  Hrs Marks  IT2K 801 Economics 3 1 - 50 3 100  IT2K 802 Mobile Communication Systems 3 1 - 50 3 100  IT2K 803 Digital Signal Compression 3 1 - 50 3 100  IT2K 804 Electronic Commerce 3 1 - 50 3 100  IT2K 805 Elective IV 3 1 - 50 3 100  IT2K 806(P) Graphics & Multimedia Lab - - 3 50 3 100  IT2K 807(P) Project  - - 7 100 - -  IT2K 808(P) Viva Voce - - - - - 100  TOTAL

Aggregate marks for 8 semesters = 8250 15 5 10 400

2950 - 700

5300  

Elective IV

IT2K 805A - Concrete Mathematics

IT2K 805B - Parallel Architecture & Algorithms 

IT2K 805C - Neural Networks & Fuzzy Logic 

IT2K 805D - Management Information Systems

IT2K 805E - Design & Analysis of Algorithms

IT2K 805F - Pattern Recognition

EN2K  101 : MATHEMATICS  I

(common for all B. Tech. programmes)

3 hours lecture per week

Module I: Differential Calculus (15 hours)

Indeterminate forms - L` hospital`s rule - radius of curvature - centre of curvature - evolute - functions of more than one variable - idea of partial differentiation - Euler`s theorem for homogeneous functions - chain rule of partial differentiation - applications in errors and approximations - change of variables - Jacobians - maxima and minima of functions of two or more variables - method of Lagrange multipliers

Module II: Infinite Series (15 hours)

Notion of convergence and divergence of infinite series - ratio test - comparison test - Raabe`s test - root test - series of positive and negative terms - idea of absolute convergence - test for alternating series - power series - interval of convergence - Taylors and Maclaurins series representation of functions - Leibnitz formula for the nth derivative of the product of two functions - use of Leibnitz formula in the Taylor  and Maclaurin expansions

Module III: Matrices (21 hours)

Concept of rank of a matrix - reduction of a matrix to echelon and normal forms - system of linear equations - consistency of linear equations - Gauss` elimination - homogeneous linear equations - fundamental system of solutions - inverse of a matrix - solution of a system of equations using matrix inversion - Eigen values and Eigen vectors - Cayley-Hamilton theorem - Eigen values of Hermitian, skew-Hermitian and unitary matrices - quadratic forms - matrix associated with a quadratic form - technique of diagonalization using row and column transformations on the matrix - definite, semidefinite and indefinite forms - their identification using the eigen values of the matrix of the quadratic form

Module IV: Fourier series and harmonic analysis (15 hours)

Periodic functions - trigonometric series - Fourier series - Euler formulae - even and odd functions - functions having arbitrary period - half range expansions - approximation by trigonometric polynomials - minimum square error - numerical method for determining Fourier coefficients - harmonic analysis

Reference books

Piskunov N., Differential and Integral calculus, MIR Publishers

Wylie C.R., Advanced Engineering Mathematics, McGraw Hill

Ayres F., Matrices, Schaum's Series, McGraw Hill

Kreyszig E., Advanced Engineering Mathematics, Wiley Eastern

Thomas G.B., Calculus and Analytic Geometry, Addison Wesley

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions A and B of 15marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks from module IV with choice to answer any one

EN2K  102 : MATHEMATICS  II

(common for all B. Tech. programmes)

3 hours lecture per week

Module I: Ordinary differential equations (21 hours)

A brief review of the methods of solutions of first order equations - separable, homogeneous and linear types - exact equations - orthogonal trajectories - general linear second order equations - homogeneous linear equation of the second order with constant coefficients - fundamental system of solutions - method of variation of parameters - Cauchy's equation - simple applications of differential equations in engineering problems, including problems in mechanical vibrations, electric circuits and bending of beams

Module II: Laplace transforms (15 hours)

Gamma and Beta functions - definitions and simple properties - Laplace transform - inverse transform - Laplace transform of derivatives and integrals - shifting theorems - differentiation and integration of transforms - transforms of unit step function and impulse function - transform of periodic functions - solution of ordinary differential equations using Laplace transforms

Module III: Vector differential calculus (15 hours)

Vector function of single variable - differentiation of vector functions - scalar and vector fields - gradient of a scalar field - divergence and curl of vector fields - their physical meanings - relations between the vector differential operators

Module IV: Vector integral calculus (15 hours)

Double and triple integrals and their evaluation - line, surface and volume integrals - Green`s theorem - Gauss` divergence theorem - Stokes` theorem (proofs of these theorems not expected) - line integrals independent of the path

Reference books

Wylie C.R., Advanced Engineering Mathematics, McGraw Hill

Spiegel M.R., Vector Analysis, Schaum Series, McGraw Hill

Kreyszig E., Advanced Engineering Mathematics, Wiley Eastern

Thomas G.B., Calculus and Analytic Geometry, Addison Wesley

Sessional work assessment

Assignments 

2x10 = 20

 2 tests


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions A and B of 15marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks from module IV with choice to answer any one

EN2K  103A : ENGINEERING  PHYSICS(A)

(common for AI, CS, EE, EC, IT, IC, PT)

2 hours lecture per week

Module I (11 hours)

Interference of light - interference from plane parallel thin films - colours of thin films by reflected light - Newtons rings - measurement of wave length - thin wedge shaped air film - air wedge - testing of optical planes of surfaces - diffraction of light - introduction of Fresnel and Fraunhofer diffraction - distinction between the two diffractions - simple theory of plane transmission grating - polarisation of light - double refraction - nicol prism - quarter and half wave plates - production and detection of elliptically and circularly polarised light - rotatory polarisation - Lawrent’s half shade polarimeter - applications of polarised light

Module II (11 hours)

Quantum mechanics - Newtonian mechanics and quantum mechanics - the wave function - Schrodinger’s wave equation for free particle - potentials in Schrodinger equation - time dependent Schrodinger equation - time independent Schrodinger equation - expectation values - derivation of Schrodinger equation -application - particle in a box (motion in one dimension) - ultrasonics - Piezo effect - Piezo electric crystal production and detection of ultrasonics - applications of ultrasonics - NMR and ESR - basic principles of Nuclear Magnetic Resonance (NMR) and Electron Spin Resonance (ESR) - experimental method for detection of NMR and ESR - applications

Module III (11 hours)

Laser physics - basic concepts of laser - spontaneous and stimulated emission - absorption - population inversion - optical pumping - construction and components of laser - ruby laser - helium - neon laser and semiconductor laser - applications - basic principle of holography and its application - fibre optics - basic principle - fibre constructions - fibre dimensions - light propagation in fibre - signal distortion in optical fibres and transmission losses (brief ideas only) - light wave communication using optical fibres and its advantages - applications

Module IV (11 hours)

Semiconductor physics - energy band diagrams - classifications of semiconductors on the basis of Fermi level and Fermi energy - impurity level in N-type and P-type semiconductors - applications of semiconductors - Zener diode, light emitting diode, solar cell, phototransistor, photo resister (LDR) - hall effect introduction - measurement of hall voltage and hall coefficient - importance of hall effect - super conductivity - properties of superconductors - Josephson effect and tunnelling (qualitative) - BCS theory of superconductivity (qualitative) - applications of superconductivity

Text and reference books

Sreenivasan M .R, Physics for Engineers, New Age International 

Vasudeva A.S; Modern Engineering Physics, S. Chand 

Brijlal & Subrahmanyam N, Text book of Optics, S.Chand 

Jenkins F.A & White, H.E, Fundamentals of Optics, McGraw Hill

Kale Gokhale, Fundamentals of Solid State Electronics, Kitab Mahal

Gupta S. L & Kumar V, Solid State Physics, K.Nath 

Srivastva C. M. & Srinivasan, C; Science of Engineering Materials, New Age International

Rajam J.B., Modern Physics, S. Chand

Sessional work assessment

Assignments 

2x10 = 20

 2 tests


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks from module IV with choice to answer any one

EN2K  104A : ENGINEERING  CHEMISTRY(A)

(common for AI, CS, EE, EC, IT, IC, PT)

2 hours lecture per week

Module I (13 hours)

Structure of solids - geometry of crystalline solids - space lattices - crystal structure - Bragg's law of X-ray diffraction - covalent solids - ionic solids - metals and alloys - noncrystalline states - crystal imperfections - point defects - dislocations - conductors and resistors - free electron theory - super conductors - semiconductors - intrinsic and extrinsic - semiconductor materials and their fabrication - liquid crystals - dielectric materials - polarization - feroelectric materials

Module II (9 hours)

Electrochemistry - electrode potentials - types of electrodes - salt bridge - emf measurement - concentration cells - acids and bases - buffer solutions - pH measurement - glass electrode - polarization - over voltage - secondary cells and fuel cells

Module III (9 hours)

Corrosion - protective coatings and pollution - dry corrosion - oxidation processes - wet corrosion - electrochemical theory - different forms of corrosion - prevention and control - protective coating - pretreatment of surface - metallic and nonmetallic coatings - electro deposition - cementation - metal spraying - air pollution - types - causes - power generation pollution - thermal pollution - petrochemical smog - methods of control

Module IV (13 hours)

High polymers and lubricants - polymerisation and functionality - chain, condensation and copolymerisation - mechanism - coordination polymerisation - polymerisation processes - structure, properties and molecular weight of polymers - thermosetting and thermoplastics materials - application in electrical and electronic industries - elastomers - vulcanization - synthetic rubbers - lubricants - theory of friction - mechanisms of lubrication - classification and properties of lubricants - additives - synthetic lubricants - solid lubricants

Reference books

Kuriakose J.C. & Rajaram J., Chemistry in Engineering and Technology Vols 1 & 2, Tata McGraw Hill

Raghavan V., Materials Science and Engineering - A First Course, Prentice Hall

Sawyer C.N. & McGarpy P.L., Chemistry for Environmental Engineering, McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

2 tests


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks from module IV with choice to answer any one

EN2K  105 : HUMANITIES

(common for all B. Tech. programmes)

2 hours lecture per week

Module I (10 hours)

Introduction to English usage and grammar

Review of grammar - affixes, prefixes, suffixes, participles and gerunds - transformation of sentences - commonly misspelt words - correction of mistakes - punctuation - idioms - style  - vocabulary building

Reading comprehension

Exposure to a variety of reading materials, articles, essays, graphic representation, journalistic articles, etc.

Writing comprehension

Skills to express ideas in sentences, paragraphs and essays

Module II (10 hours)

Technical communication and report writing

Growing need and importance of technical communication - aspects of technical description of machinery, equipment and processes - giving instructions in an industrial situation - note taking and note making - correspondence on technical topics - different types of technical reports

Module III (10 hours)

Humanities in a technological age

Importance of humanities to technology, education and society - relation of career interests of engineers to humanities - relevance of a scientific temper - science, society and culture introduction to writings of modern thinkers on society and culture

Technology

Historical concepts and current usage (This module should be a window to the world of western and eastern mind with an emphasis on exposition of topical ideas through coherent language)

Module IV (14 hours)

History of science and technology

Science and technology in the primitive society - development of science and technology in early civilised societies - science and classical Greece - the rise and development of early Indian science - contributions of the Arabs to science and technology - European science and the revolutionary (industrial, American and French revolutions) era - recent advances in Indian science

Reference books

Huddleston R, English Grammer - An outline, Cambridge University Press

Pennyor, Grammar Practice Activities, Cambridge University Press

Murphy, Intermediate English Grammar, Cambridge University Press

Hashemi, Intermediate English Grammar - Supplementary Exercises with answers", Cambridge University Press

Vesilind; Engineering, Ethics and the Environment, Cambridge University Press

Larson E; History of Inventions, Thompson Press India Ltd.

Bernal J. D, Science in History, Penguin Books Ltd.

Dampier W. C, History of Science", Cambridge University Press

Encyclopedia Britannica, History of Science, History of Technology

Subrayappa; History of Science in India, National Academy of Science, India.

Brownoski J, Science and Human Values, Harper and Row

Schrodinger, Nature and Greeks and Science and Humanism, Cambridge University Press

Bossel, H, Earth at a Crossroads - paths to a sustainable Future, Cambridge University Press

McCarthy, English Vocabulary in Use, Cambridge University Press

Sessional work assessment

Assignments 

2x10 = 20

 2 tests


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks from module IV with choice to answer any one

EN2K  106A : ENGINEERING  GRAPHICS(A)

(common for AI, CS, EE, EC, IT, IC, PT) 

1 hour lecture and 3 hours drawing

Module 0 (12 hours - 1 drawing exercise)

Introduction to engineering graphics - drawing instruments and their uses - different types of lines - lettering and dimensioning - familiarisation with current Indian standard code of practice for general engineering drawing - construction of ellipse, parabola and hyperbola - construction of cycloid, involute and helix (only practice, no university examination)

Module I (18 hours - 3 drawing exercises)

a) Introduction to orthographic projections - vertical, horizontal and profile planes - principles of first angle and third angle projections - projections of points in different quadrants - orthographic projections of straight lines parallel to one plane and inclined to the other plane - straight lines inclined to both the planes - true length and inclination of lines with reference planes - traces of lines

b) Projections of polyhedra and solids of revolution - frustums - projections of solids with axis parallel to one plane and parallel to or perpendicular to the other plane - projections of solids with the axis inclined to both the planes (solids to be drawn - cube, prism, pyramid, tetrahedron, cone and cylinder)

Module II (18 hours - 3 drawing exercises)

a) Sections of solids - sections by planes parallel to the horizontal or vertical planes and by planes inclined to the horizontal or vertical planes - true shape of section by projecting on auxiliary plane (solids to be drawn: - cube, prism, pyramid, tetrahedron, cone and cylinder)

b) Development of surfaces of solids - method of parallel line, radial line, triangulation and approximate developments - development of polyhedra, cylinder, cone and sectional solids - development of solids having hole or cut

Module III (18 hours - 3 drawing exercises) 

a) Introduction to isometric projection - isometric scale - isometric views - isometric projections of prisms, pyramids, cylinders, cones, spheres, sectioned solids and their combinations - principle of oblique projection - cavalier, cabinet and general oblique projections of solids and simple objects

b) Introduction to multiview projection of objects - principle of six orthographic views - conversion of pictorial views of simple engineering objects into orthographic views

Module IV (22 hours - 6 drawing exercises)

a) Introduction to machine drawing - types of sectional views - full-sectional and half-sectional views of simple machine components

b) Conventional representation of threaded fasteners - drawing of nuts, bolts, washers and screws - locking arrangements of nuts - bolted and screwed joints - foundation bolts of eye end type, hook end type and split end type

Note: All drawing exercises mentioned above are for class work. Additional exercises wherever necessary may be given as home assignments

Reference books

John K. C. & Varghese P. I, Engineering Graphics, Jet Publications

Bhatt N. D, Elementary Engineering Drawing, Charotar Publishing House

John K. C. & Varghese P. I, Machine Drawing, Jovast Publishers

Bhatt N. D, Machine Drawing, Charotar Publishing House1.

Narayana K. L & Kannaiah, P, Engineering Graphics, Tata McGraw Hill 

Luzadder W. J, Fundamentals of Engineering Drawing, Prentice Hall of India

Sessional work assessment

Drawing exercises (Best 10)   10x3 = 30

2 tests


      2x10 = 20

Total marks 
 
               = 50

University examination pattern

No question from module 0

Q I    - 2 questions A and B of 20marks from module I with choice to answer any one

Q II   - 2 questions A and B of 20marks from module II with choice to answer any one

Q III  - 2 questions A and B of 20marks from module III with choice to answer any one

Q IV  - 2 questions A and B of 40marks from module IV with choice to answer any one

EN2K  107A : ENGINEERING  MECHANICS(A)

(common for AI, CH, CE, CS, EE, EC, IT, IC, PT

2 hours lecture and 1 hour tutorial per week

Objectives

To build a strong foundation in Engineering Mechanics to serve as a basis for strength of materials, Mechanics of Solids and Structural Analysis

To acquaint the student with general methods of analysing engineering problems

To illustrate the application of the methods to solve practical engineering problems

Module I (17 hours)

Principles of statics - Freebody diagrams - composition and resolution of forces - resultant and equilibrant - concurrent forces - triangle of forces - Lami’s therem - method of projections - method of moments-theorem of varignon - parallel forces - couples - centre of parallel forces and centre of gravity - conditions of equilibrium for general system of coplanar forces - polygon of forces - resultant of a system of coplanar forces - friction - laws of friction - angle of friction - equilibrium of a body on a rough inclined plane

Module II (17 hours)

Plane trusses - different types of supports - reactions at supports - method of joints - method of sections -graphical method - funicular polygon - Maxwell diagrams - distributed forces in a plane - flexible suspension cables - introduction to vector approach - concurrent and parallel forces in space - couples in space - equilibrium of general system of forces in space - solution of problems by scalar and vector approach

Module III (16 hours)

Principle of virtual work - application to practical problems - stable and unstable equilibrium - simple machines - centroids and moments of inertia of plane figures of various shapes-rectangle, triangle, circle, semicircle and builtup sections - parallel and perpendicular axes theorems - product of inertia - principal axes and principal moments of inertia - moment of inertia of a rigid body - moment of inertia of a lamina -moment of inertia of three dimensional bodies

Module IV (16 hours)

Principles of dynamics - Differential equation of rectilinear motion - Motion of a particle acted upon by a constant force - force as a function of time - force proportional to displacement - free vibrations- D’Alembert’s principle - momentum and impulse - work and energy - ideal systems - conservation of energy - impact - plastic, semielastic and elastic - curvilinear motion - differential equation - D’ Alembert’s principle - work and energy - moment of momentum - projectiles - rotation - equation of motion - D’ Alembert’s principle - rotation under the action of constant moment - torsional vibration - compound pendulum

Text books

Timeshenko & Young; Engineering Mechanics, McGraw Hill

Shames I.H., Engineering Mechanics - Statics and Dynamics, Prentice Hall of India

Reference books

Beer F.P. & Johnston E. R, Mechanics for Engineers - Statics and Dynamics, McGraw Hill

Meriam J.L. & Kraige L.G., Engineering Mechanics - Statics and Dynamics, John Wiley

Langhaar H.L. & Boresi A.P., Engineering Mechanics, McGraw Hill

Rajasekaran & Sankarasubramanian, Engineering Mechanics, Vikas Publishing Company

Sessional work assessment

Assignments 

      2x10 = 20

2 tests


      2x15 = 30

Total marks 

               = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks from module IV with choice to answer any one

EN2K  108 : COMPUTER PROGRAMMING  IN  C

(common for all B. Tech. programmes)

2 hours lecture and 1 hour practical per week

Module I (11 hours)

Programming and problem solving - computer organisation - high level and low level languages - steps involved in computer programming - developing algorithms and flow charts - efficiency of algorithms - running - debugging and testing of programs - program design methods - top-down modular programming - measures of program performance

Module II (20 hours) 

Basics of C - overview of C - lexical elements - operators and the c system - fundamental data types - flow of control - functions

Module III (20 hours)

More on C - arrays - pointers and strings - bit-wise operators and enumeration types - structures and unions - linear linked lists and list operations - basic  I/O functions

Module IV (15 hours)

Introduction to object oriented programming - principles of OOP - object oriented programming paradigm - basic concepts of OOP - benefits of OOP - object-oriented languages - applications of OOP - moving from C to C++ - input /output functions - classes and abstract data types - overloading - constructors and destructors - inheritance - polymorphism - templates

Text book

Kelley A & Pohl I, A Book on C, Addison Wesley

Reference books

Schneider G.M., Weigngart S.W & Perlman D.M., An introduction to Programming and Problem Solving with Pascal, John Wiley

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

Venugopal K.R. & Prasad S. R, Programming with C, Tata McGraw Hill

Gotfried B., Programming in C++, Schaum's Outline Series, McGraw Hill

Sessional work assessment

Assignments 

      2x10 = 20

2 tests


      2x15 = 30

Total marks 
  
               = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks from module IV with choice to answer any one

IT2K  109 : BASIC  ELECTRICAL  ENGINEERING

[common with CS2K 109, PT2K 109]

2 hours theory and 1 hour tutorial per week

Module I (11 hours

Review of international system of units for force, energy, charge, current, voltage, flux density - Circuit elements L, C, R - Current and voltage laws - network theorems - Thevinin's and Norton's theorems - superposition theorem - application of network laws and theorems

Module II (20 hours)

First and second order systems - impedance concepts - poles and zeros - natural and forced responses - ac circuit analysis - complete response - steady state AC circuits

Module III (15 hours)

Review of magnetic fields and circuit - electromagnetism - transformer operation - circuit models - regulation and efficiency - principle of electromechanics - measuring instruments - moving coil and moving iron instruments - wattmeters and energymeters

Module IV(20 hours)

Direct current machine - DC generator and DC motor - alternating current machines - alternators - synchronous motors and induction motors (basic principle of operation only)

Text book

Smith R.J. & Dorf R. C, Circuits, Devices and Systems, John Wiley

Reference books

Hughes E, Electrical Technology, ELBS

Cotton H, Fundamentals of Electrical Engineering, Pitman, ELBS

Toro V.D. I, Principles of Electrical Engineering, Prentice Hall

Sessional work assessment

Assignments 

      2x10 = 20

2 tests


      2x15 = 30

Total marks 

               = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks from module IV with choice to answer any one

IT2K  110(P) : CIVIL  &  MECHANICAL  WORKSHOP

[common with CS2K 110(P), PT2K 110(P)]

3 hours practicals per week

Part A: Civil engineering workshop(36 hours)

Chain surveying - study of instruments and chain survey traverse

Compass surveying - study of instruments and compass traverse

Plane table surveying - study of instruments and plane tabling by intersection and radiation methods

Plane table surveying - plane table traverse

Levelling - study of instruments, temporary adjustments of dumpy level, fly levelling

Levelling - longitudinal sectioning

Theodolite surveying - study of instruments, temporary adjustments, measurement of horizontal angle by repetition method

Theodolite surveying - measurement of horizontal angles by reiteration method and measurement of vertical angles

Study of automatic Level

Study of Electronic Distance Measuring equipment (or Total station)

Sessional work assessment

Surveying practicals and record
       = 15

Test/s 



       = 10

Total marks 


       = 25

Part B: Mechanical engineering workshop (30 hours)

Machine shop practice (6 hours)

Study of different machine tools - lathe, Shaper, milling machine, drilling machine grinding machine - exercises on lathe - models involving straight turning, taper turning, facing knurling, and thread machining

Fitting practice (6 hours)

Study of hand tools and measuring tools used in fitting work - fabrication exercises involving cutting, chiseling, filing and drilling - use of thread dies and taps

Welding practice (6 hours)

Study of electric arc welding and gas welding equipments - accessories and tools - safety practices - exercises involving preparation of different types of welded joints - lap and butt joints - gas cutting equipment and demonstration

Sheet metal practice (6 hours)

Study of shearing bending and folding machines, press brake etc. used in sheet metal work - hand tools in sheet metal work - development and fabrication of simple sheet metal components like cylindrical dish, funnel, rectangular duct, tray, panel board etc. - soldering and brazing of joints - die cutting operations

Carpentry practice (6 hours)

Wood and its processing - shop equipment - measuring and marking tools - wood working hand tools - wood working machinery - preparation of joints - lap, butt, dovetail, mortise and tenon and bridle joints - wood turning

Sessional work assessment

Workshop practicals and record
        = 15

Test/s 



        = 10

Total marks 


        = 25

IT2K  111(P) : ELECTRICAL  &  ELECTRONICS  WORKSHOP

[common with AI2K 111(P), CS2K 111(P), EC2K 111(P), IC2K 111(P), PT2K 111(P)]

2 hours practicals per week for AI, EC, IC

3 hours practicals per week for CS, IT, PT

Part A: Electrical Workshop (2/3 hours per alternate weeks)

Familiarisation of various types of service mains - wiring installations - accessories and house-hold electrical appliances

Methods of earthing - measurement of earth resistance - testing of electrical installations - precautions against and cure from electric shock

Practice of making Britannia joints on copper / aluminium bare conductors

Practice of making Married joints on copper / aluminium conductors

Practice of making T joints on copper / aluminium conductors

Wiring practice of a circuit to control 2 lamps by 2 SPST switches

Wiring practice of a circuit to control 1 lamp by 2 SPDT switches

Wiring practice of a circuit to control 1 fluorescent lamp and 1 three-pin plug socket

Wiring practice of a main switch board consisting of ICDP switch, DB, MCB's, and ELCB's

Familiarisation of various parts and assembling of electrical motors and Wiring practice of connecting a 3-phase / 1-phase motor with starter

Sessional work assessment

Workshop practicals and record
        = 15

Test/s 



        = 10

Total marks 


        = 25

Part  B - Electronics Workshop (2/3 hours per alternate weeks)

Familiarisation of various electronics components such as resistors, capacitors, transistors, diodes, IC’s and transformers

Assembling and soldering practice of single phase full wave bridge rectifiers circuit with capacitor filter

Assembling and soldering practice of common emitter amplifier circuit

Assembling and soldering practice of common emitter amplifier circuit on PCB

Assembling and soldering practice of non inverter amplifier circuit using OPAMP on PCB

Assembling of a timer circuit IC555, phase shift oscillator circuit using OPAMP and JK flip-flop using NAND gates on a bread-board

Coil winding - single layer and multi layer - demonstration

Miniature transformer winding - demonstration

PCB fabrication - demonstration

Sessional work assessment

Workshop practicals and record
        = 15

Test/s 



        = 10

Total marks 


        = 25

IT2K  301 : ENGINEERING  MATHEMATICS  III

(common with CS2K 301)

3 hours lecture and 1 hour tutorial per week

Module I: Linear algebra I (13 hours)

Vector spaces - subspaces - linear dependence and independence - bases and dimension - gram - schmidt orthogonalization process - linear transformations - sums, products and inverses of linear transformations - linear operator equations

Module II: Linear algebra II (13 hours)

Rank and equivalence of matrices - quadratic forms - characteristic values and characteristic vectors of a matrix - transformation of matrices - functions of a square matrix

Module III: Functions of a complex variable & applications I (13 hours)

Functions of a complex variable - analytic functions - Cauchy-Riemann equations - elementary functions of z - conformal mapping - bilinear transformation - Schwarz-christoffel transformation - transformation by other functions

Module IV: Functions of a complex variable & applications II (13 hours)

Integration in the complex plane - Cauchy's integral theorem - Cauchy's integral formula - series of complex terms - Taylor's series - Laurent's series - residue theorem - evaluation of real definite integrals - the Laplace inversion integral

Text book

Wylie C.R. & Barrett L.C., Advanced Engineering Mathematics, McGraw Hill

Reference books

Churchill R.V., Brown J.W. & Verhey R.F., Complex variables & Applications, McGraw Hill

Hadley G., Linear Algebra, Addison Wesley

Kreider D.L., Kuller R.G., Ostberg D.R., & Perkins F.N., An Introduction to Linear Analysis, Addison Wesley

Kreyszig E., Advanced Engineering Mathematics, John Wiley

Lipschutz S., Linear Algebra (Schaum's Outline Series), McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  302 : DATA  STRUCTURES  &  ALGORITHMS

(common with CS2K 302)

3 hours lecture and 1 hour tutorial per week

Module I (12 hours)

Review of data types - scalar types - primitive types - enumerated types - subranges structures types - character strings - arrays - records - sets - tiles - data abstraction - complexity of algorithms - time and space complexity of algorithms using “big oh” notation - recursion: recursive algorithms - analysis of recursive algorithms

Module II (12 hours)

Linear data structures - stacks - queues - lists - stack and queue implementation using array - linked list - linked list implementation using pointers

Module III (12 hours)

Non linear structures: graphs -trees - sets - graph and tree implementation using array linked list - set implementation using bit string, linked list

Module IV (16 hours)

Searching - sequential search - searching arrays and linked lists - binary search - searching arrays and binary search trees - hashing - introduction to simple hash functions - resolution of collisions - sorting: n​2 sorts - bubble sort - insertion sort - selection sort - NlogN sorts - quick sort - heap sort - merge sort - external sort - merge files

Text book

Aho A.V., Hopcroft J.E., and Ullman J.D., Data Structures & Algorithms, Addison Wesley

Reference books

Sahni S., Data Structures, Algorithms & Applications in C++, McGraw Hill

Wirth N., Algorithms +Data Structures = Programs, Prentice Hall

Cormen T.H., Leiserson C.E & Rivest R.L., Introduction to Algorithms, MIT Press

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30 

Total marks 

         = 50

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  303 : DISCRETE  COMPUTATIONAL  STRUCTURES

(common with CS2K 303)

3 hours lecture and 1 hour tutorial per week

Module I: Logic (13 hours)

Prepositional logic - logical arguments - consistency completeness and independence - formal proofs - natural deduction - soundness, completeness and compactness theorems - predicate logic - completeness - resolution - unification algorithm

Module II: Relational structures (13 hours)

Sets relations and functions - pigeonhole principle - cardinals - countable and uncountable sets - digonalization  - equivalence relations and partitions - partial order - lattices and boolean algebra

Module III: Group theory (13 hours)

Groups and subgroups - products and quotients - homomorphism theorems - cosets and normal subgroups - Lagrange’s theorem - permutation groups - Cayley’s theorem - hamming codes and syndrome decoding

Module IV: Rings and fields (13 hours)

Rings, integral domains and fields - ideals and quotient rings - euclidean domains - polynomial rings and division algorithm - factorization and unique factorization - irreducibility - field properties and extensions - ruler and compass constructions - introduction to cyclic codes

Text books

Truss J.K., Discrete Mathematics for Computer Scientists, Addison Wesley

Kolman B. & Busby R.C., Discrete Mathematical Structures for Computer Science, Prentice Hall of India

Reference books

Liu C.L., Elements of Discrete Mathematics, McGraw Hill

Mott J.L., Kandel A. & Baker T.P., Discrete Mathematics for Computer Scientists and Mathematicians, Prentice Hall of India

Grimaldi P., Discrete & Combinatorial Mathematics, Addison Wesley

Hernstein N., Topics in Algebra, Wiley Eastern

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30 

Total marks 

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  304 : BASIC  ELECTRONICS  ENGINEERING

(common with CS2K 304)

3 hours lecture and 1 hour tutorial per week

Module I (15 hours)

Electronic components - concepts of voltage and current sources - energy bands in solids, metals, insulators and semiconductors - intrinsic and extrinsic semiconductors - PN junction theory - V-I characteristics - diode resistance - rectifiers - performance analysis of rectifiers - filters, zener, varactor and power diodes - LEDs transistors - working and amplifying action - characteristics - comparison between CE, CB and CC configurations - CE Amplifier, construction of transistors - use of data sheet - thermal runaway - UJT, introduction to FETs

Module II (12 hours)

Transistor biasing - selection of operating point - bias stabilization - different biasing circuits - PNP biasing - small signal amplifiers - single stage amplifier - graphical method - equivalent circuit method - amplifier analysis - FET amplifier - multistage amplifiers - gain analysis - RC coupled amplifier - frequency response - two stage RC coupled amplifier - distortion in amplifiers - classification of amplifiers

Module III (13 hours)

Power amplifiers - single-ended power amplifier - harmonic distortion - push-pull amplifier - tuned voltage amplifier - resonance - single-tuned voltage amplifier - feedback in amplifiers - types of feedback - voltage gain with feedback - negative feedback - oscillators - classification - LC oscillators - RC oscillators - crystal oscillators - astable multivibrator

Module IV (12 hours)

Operational amplifiers - inverting and noninverting amplifiers - adder - voltage follower - differential amplifier - integrator and differentiator - zero-crossing detector - precision diode - peak detector - logarithmic amplifier - square and triangle wave generator - analog computation - active filters

Text books

Bhargava N.N., Kulshreshtha D.C. & Gupta S.C., Basic Electronics & Linear Circuits, Tata McGraw Hill

Nagarath J., Electronics Analog & Digital, Prentice Hall of India

Reference books

Millman J. & Halkias C.C., Integrated Electronics: Analog & Digital Circuits & Systems, Tata McGraw Hill

Schilling D.L. & Belove C., Electronic Circuits: Discrete & Integrated, McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  305 : SWITCHING  THEORY  &  LOGIC  DESIGN

(common with CS2K 305)

3 hours lecture and 1 hour tutorial per week

Module I (14 hours)

Number systems and codes - Boolean algebra - postulates and theorems - constants, variables and functions - switching algebra - electronic gates and mechanical contacts Boolean functions and logical operations - normal and canonical forms - self-dual functions - logical operations - Karnaugh map - prime cubes - minimum sum of products and product of sums - Quine-McClusky algorithm

Module II( 13 hours) 

Combinational Logic - analysis and design of combinational logic circuits - universal property of the NAND and NOR gates - adders - parallel adders and look-ahead adders - comparators - decoders and encoders - code conversion - multiplexers and demultiplexers - parity generators and checkers - ROMs, PLAs

Module III (10 hours)

Fault diagnosis and tolerance - fault classes and models - fault diagnosis and testing - test generation - fault table method - path sensitisation method - Boolean difference method - fault-tolerance techniques - programmable logic arrays - PLA minimization - essential prime cube theorem - PLA folding - design for testability

Module IV (15 hours)

Counters and shift registers - SR, JK, D and T flip-flops - excitation tables - triggering of flip-flops - flip-flop applications - latches - ripple counters - synchronous counters - up-down counters - design of sequential circuits - counter decoding - counter applications - shift registers and their applications. clock mode sequential machine - state tables and diagrams

Text books

Biswas N.N., Logic Design Theory, Prentice Hall of India

Floyd T.L., Digital Fundamentals, Universal Book Stall

Reference books

Kohavi Z., Switching & Finite Automata Theory, Tata McGraw Hill

Millman J. & Halkias C.C., Integrated Electronics: Analog & Digital Circuits & Systems, Tata McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K 306 : ELECTRIC  CIRCUITS  &  SYSTEMS

(common with CS2K 306)

3 hours lecture and 1 hour tutorial per week

Module I (12 hours)

Review of basic circuit concepts - node and mesh analysis, coupled circuits - definition of graph, cut sets and loops - trees incidence matrix - applications of graph theoretic methods for the formation of network equations - application of Laplace transform for the solution of differential equations

Module II 12 hours)

Review of network theorems - transient analysis of RL, RC and RLC circuits - concept of time constant - polyphase circuit - 3 phase circuit with balanced and unbalanced loads - star-delta transformation

Module III (12 hours)

Bridge circuits - principles of Maxwells bridge - Wiens bridge Adersons bridge and Scherring bridge - two port networks - concept of impedence - admittance and hybrid parameters - interconnection of two port networks - driving point and transfer functions - poles and zeros

Module IV (16 hours)

Introduction to systems - systems engineering - block diagram - transfer function - control system characteristics - dynamic responses - feedback control - system response - first and second order systems - system time constants - frequency response - stability analysis using frequency response (bode plot) and using root locus

Text books

Siskind, Electrical Circuits, McGraw Hill

Smith R.J. & Dorf R.C., Circuits Devices & Systems, John Wiley 

Reference books

Kuo F., Network Analysis & Synthesis, John Wiley 

Chang D.K., Analysis of Linear Systems, Narosa

Edminister, Electric Circuits, Schaum ‘s Outline Series, McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  307(P) : PROGRAMMING  LAB

[common with CS2K 307(P)]

3 hours practicals per week

Set 1 (3 lab sessions)

HCF (Euclid’s algorithm) and LCM of given numbers - find mean - median and mode of a given set of numbers - conversion of numbers from binary to decimal, hexadecimal, octal and back - evaluation of functions like ex, sinx, cosx etc. for a given numerical precision using Taylor’s series - testing whether a given number is prime

Set 2 (2 lab sessions)

String manipulation programs: sub-string search, deletion - lexicographic sorting of a given set of strings - generation of all permutations of the letters of a given string using recursion.

Set 3 (2 lab sessions)

Matrix operations: programs to find the product of two matrices - inverse and determinant (using recursion) of a given matrix - solution to simultaneous linear equations using Jordan elimination

Set 4 (3 lab sessions)

Files: use of files for storing records with provision for insertion - deletion, search, sort and update of a record

Reference books

Schildt H., C: The Complete Reference, Tata McGraw Hill

Tan H.H. & D'Orazio T.B., C Programming for Engineering & Computer Science, McGraw Hill

Cormen T.H. et al, Introduction to Algorithms, Prentice Hall of India

Sessional work assessment

Lab practicals & record

= 30

2 tests 


      2x10= 20

Total marks 


= 50

IT2K  308(P) : ELECTRONICS  LAB

[common with CS2K 308(P)]

3 hours practicals per week

Silicon, germanium and zener diode characteristics

Characteristics of UJT and UJT relaxation oscillator

Static transistor characteristics in CE and CB configurations. Clipping, clamping, differentiating and integrating circuits

Series voltage regulator

Frequency response of CE amplifier with and without feedback

Emitter follower: measurement of input and output impedance

RC phaseshift oscillator

Op amp: inverting and noninverting amplifier, voltage follower

Op amp: differential amplifier

Reference books

Millman & Halkias, Integrated Electronics, Tata McGraw Hill

Bhargava et.al., Basic Electronic Circuits and Linear Circuits, Tata McGraw Hill

Sessional work assessment

Lab practicals & record

= 30

2 tests 


      2x10= 20

Total marks 


= 50

IT2K  401 : ENGINEERING  MATHEMATICS  IV

(common with CS2K 401)

3 hours lecture and 1 hour tutorial per week

Module I: Fourier transforms 13 hours)

Fourier integrals and Fourier transforms - Fourier integral as the limit of a Fourier series - Fourier integral approximations and the Gibbs phenomenon - properties of Fourier transforms - applications of Fourier integrals and transforms - singularity functions and their Fourier transforms - Fourier integral to the Laplace transformation

Module II: Probability distributions (13 hours)

Random variables - introduction - discrete random variables - probability distributions - continuous random variables - probability density functions - mathematical expectation - the expected value of a random variable - moments - moment generating function - special probability distributions - binomial distribution - geometric distribution - hypergeometric distribution - Poisson distribution - special probability densities - uniform density - gamma, exponential and chi-square distributions - normal distribution - normal approximation to binomial distribution

Module III: Jointly distributed random variables (13 hours)

Joint distribution functions - independent random variables - covariance and variance of sums of random variables - joint probability distribution of functions of random variables - limit theorems - stochastic processes - conditional probability and conditional expectation

Module IV: Markov chains and Poisson process (13 hours)

Markov chains: introduction - Chapman-Kolmogorov equations - classification of states - limiting probabilities - exponential distribution and Poisson process - introduction - exponential distribution - properties of exponential distribution - Poisson process - counting processes - definition of Poisson process - interarrival and waiting time distributions - further properties of Poisson processes

Text books

Wylie C.R. & Barrett L.C, Advanced Engineering Mathematics, McGraw Hill

Freund J.E., Mathematical Statistics, Prentice hall of India

Ross S.M. Introduction to Probability Models, Academic Press

Reference books

Nagarath. I.J, & Gopal M., Systems Modeling and Analysis, Tata McGraw Hill

Kreyszig E., Advanced Engineering Mathematics, John Wiley

Johnson R.A., Miller & Freund's Probability and Statistics for Engineers, Prentice Hall of India

Karlin S. & Tailor H., A First Course in Stochastic Processes, Academic Press

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  402 : SYSTEMS  PROGRAMMING

(common with CS2K 402)

3 hours lecture and 1 hour tutorial per week

Module I (15 hours)

Background - system software machine architecture - the simplified instructional computer - traditional machines - RISC machines - assemblers - basic assembler functions - machine dependent and machine independent - assembler features - assembler design - assembler design options - implementation examples - AIX Assembler

Module II (13 hours)

Loaders and linkers - basic loader functions - machine dependent and machine independent loader features - loader design options and implementation examples - macro processors - basic macro processor functions - machine-independent macro processor features - macro processor design options and implementation examples

Module III (15 hours)

Introduction to operating systems - basic principles - batch processing - multiprogramming - timesharing systems and real-time systems - parallel and distributed systems - computer system structure - computer system operation - I/O structure - structure - storage hierarchy - hardware protection - general system architecture - operating system structure - system components - OS services - system calls - system structure - virtual machines

Module IV (9 hours)

General overview of the UNIX operating system - history of UNIX - system structure - user perspective - services - hardware assumptions - unix architecture - system concepts - kernel data structures - system administration process (concepts only)

Text books

Beck L.L., System Software - An introduction to Systems Programming, Addison Wesley

Bach M.J., The Design of the Unix Operating System, Prentice Hall India

Reference books

Dhamdhere D.M., Systems Programminmg and Operating Sytems, Tata McGraw Hill

Godbole S., Operating Systems,  Tata McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    -  8 short type questions of 5 marks, 2 from each module

Q II   -  2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  403 : SIGNALS  &  COMMUNICATION  SYSTEMS

3 hours lecture and 1 hour tutorial per week

Module I (13 hours)

Introduction to signals and systems - classification of signals - basic operations on signals - elementary signals - concept of system - properties of systems - stability invertibility - time invariance - linearity - causality - memory - time domain description - convolution - impulse response representation of LTI systems - differential equation and difference equation representations of LTI systems - Fourier transforms - Fourier transform - existence of Fourier integral - FT theorems

Module II (14 hours)

Fourier representation of continuous time signals - energy spectral density and power spectral density - frequency response of LTI systems - correlation theory for detreministic signals - condition for distortion less transmission through a LTI system - transmission of a rectangular pulse through an ideal low pass filter - Hilbert transform - sampling and reconstruction - Fourier representation of discrete time signals - discrete Fourier series and discrete Fourier transform

Module III (13 hours)

Laplace transform analysis of systems - relation between the transfer function and differential equation - causality and stability - inverse system - determining the frequency response from poles and zeroes - Z transform - definition - properties of the region of convergence - properties of the Z-transform analysis of LTI systems - relating the transfer function and difference equation - stability and causality - inverse systems - determining the frequency response from poles and zeroes

Module IV (12 hours)

AM systems - frequency translations - recovery of baseband - amplitude modulation - spectrum of AM signal - modulators and demodulators - SSB modulation - FM systems - angle modulation - phase and frequency modulation - spectrum of FM signal - bandwidth - narrow band and wideband FM - FM generation - FM demodulation

Text books

Haykin S. & Veen B.V., Signals & Systems, John-Wiley 

Taylor F.H., Principles of Signals & Systems, McGraw Hill

Taub H & Schilling D. , Principles of Communication Systems, McGraw Hill

References

Oppenheim A.V., Willsky A.S. & Hamid Nawab, Signals & Systems, Prentice Hall of India

Haykin S., Communication Systems, John Wiley

Lathi B.P., Modern Digital & Analog Communication Systems, Prism

Bracewell R.N., Fourier Transform & its Applications, McGraw Hill

Papoulis A., Fourier Integral & its Applications, McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

Tests


2x15 = 30

Total marks         

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions of 15marks from module I with choice to answer any one

Q III  - 2 questions of 15marks from module II with choice to answer any one

Q IV  - 2 questions of 15marks from module III with choice to answer any one

Q V   - 2 questions of 15marks from module IV with choice to answer any one

IT2K  404 :  PROGRAMMING  LANGUAGE  CONCEPTS

3 hours lecture and 1 hour tutorial per week

Module I (12 hours)

Introduction - role of programming languages - towards higher-level languages - programming paradigms - language description - expression notations - abstract syntax trees - lexical syntax - context-tree grammars - introduction to semantics - imperative programming - statements - syntax - directed control flow - syntactic concerns - handling special cases in loops - types - the role of types - basic types - structured types - procedure activations - introduction to procedures - parameter passing methods - scope rules

Module II (13 hours) 

Object oriented programming - grouping of data and operations - constructs for program structuring - information hiding - program design with modules - modules and defined types class declarations - dynamic allocation - templates - object oriented programming - object oriented thinking - inheritance - derived classes and information hiding

Module III (13 hours)

Functional programming - elements of functional programming - a little language of expressions - types - functions declarations - approaches to expression evaluation - lexical scope - type checking - functional programming in a typed language - functional programming with lists - structure of lists - list manipulation - storage allocation for lists

Module IV (14 hours)

Logic programming - computing with relations - introduction to a logic programming language - data structures and control in the language - concurrent programming - parallelism in hardware - implicit synchronization - concurrency as interleaving - liveness properties - safe accon to shaved data - synchronized access to shared variables

Text book

Sethi R., Programming Languages: Concepts and Constructs, Addison -Wesley

Reference books

Scott M.L., Programming Language Pragmatics, Harcourt Asia

Sebesta R.W., Concepts of Programming Languages, Addison -Wesley

Tennent R.D., Principles of Programming Languages, Prentice Hall

Appleby D. and Vandekopple J.J., Programming Languages: Paradigm and Practice, Tata McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

Tests


2x15 = 30

Total marks 
  
         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions of 15marks from module I with choice to answer any one

Q III  - 2 questions of 15marks from module II with choice to answer any one

Q IV  - 2 questions of 15marks from module III with choice to answer any one

Q V   - 2 questions of 15 marks from module IV with choice to answer any one

IT2K  405 : COMPUTER  ORGANISATION  &  DESIGN

(common with CS2K 405)

3 hours lecture and 1 hour tutorial per week

Module I (14 hours)

Computer abstraction and technology: below your program - under the covers - historical perspective - measuring performance - relating the metrics - evaluating, comparing and summarizing performance - case study - SPEC95 benchmark - instructions - operations and operands of the computer hardware - representing instructions - making decision - supporting procedures - beyond numbers - other styles of addressing - starting a program - case study: 80x86 instructions

Module II (12 hours) 

Computer arithmetic: signed and unsigned numbers - addition and subtraction - logical operations - constructing an ALU - multiplication and division - floating point - case study: floating point in 80x86

Module III 11 hours)

The processor: building a data path - simple and multicycle implementations - microprogramming - exceptions - case study: Pentium Pro implementation

Module IV (15 hours)

Memory hierarchy - caches - cache performance - virtual memory - common framework for memory hierarchies - case study - pentium pro memory hierarchy - input/output: I/O performance measures - types and characteristics of I/O devices - buses - interfaces in I/O devices - design of an I/O system

Text book

Pattersen D.A. & Hennesy J.L., Computer Organisation and Design: The Hardware/ Software Interface, Harcourt Asia

Reference books

Heuring V.P. & Jordan H.F., Computer System Design and Architecture, Addison Wesley

Hamacher, Vranesic & Zaky, Computer Organisation, McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15 marks from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  406 : HARDWARE  SYSTEMS  DESIGN

(common with CS2K 406)

3 hours lecture and 1 hour tutorial per week

Module I (13 hours)

Historical background of microprocessors - inside the PC - motherboard - graphic adapters and monitors - drive controllers - floppy and hard disk drives - streamers and other drives - parallel interfaces and printers - serial interfaces and modems - network adapters and LANs - CMOS RAM and real clock - keyboard, mouse and other rodents - the power supply - operating system - BIOS and memory organisation - 8086/8088 hardware specification: clock generator - bus buffering and latching - bus timing - ready and wait states - minimum and maximum modes - advanced processors - features of 80386, 80486 and Pentium processors

Module II (14 hours)

Microprocessor architecture: real mode and protected mode memory addressing - memory paging - addressing modes - data addressing - program memory addressing - stack memory addressing - data movement instructions - arithmetic and logic instructions - program control instructions - programming the microprocessor: modular programming - using keyboard and display - data conversions - disk files - interrupt hooks

Module III 13 hours)

Memory interface - memory devices - address decoding, 8 bit (8088), 16 bit (8086), 32 bit (80486) and 64 bit (Pentium) memory interfaces - dynamic RAM. I/O interface - port address decoding - PPI, 8279 interface - 8254 timer interface - 16550 UART interface - ADC/DAC interfaces

Module IV (14 hours)

Interrupts - interrupt processing - hardware interrupts - expanding the interrupt - 8259A programmable interrupt controller - DMA: DMA operation - 8237 DMA controller - shared bus operation - disk memory systems - video displays - bus interface: ISA bus - EISA and VESA buses - PCI bus

Text book

Brey B.B., The Intel Microprocessors 8086 to Pentium: Architecture, Programming and Interface, Prentice Hall of India

Reference books

Messmer H.P., The Indispensable PC Hardware Book, Addison Wesley

Ray K. & Bhurchandi K.M., Advanced Microprocessors and Peripherals, Tata McGraw Hill

Hall D.V., Microprocessors and Interfacing: Programming and Hardware, Tata McGraw Hill

Miller K., An Assembly Language Introduction to Computer Architecture using the Intel Pentium, Oxford University Press

Bigelow S.J., Troubleshooting, Maintaining, and Repairing PCs, Tata McGraw Hill

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks, 2 from each module

Q II   - 2 questions A and B of 15 marks from module I with choice to answer any one

Q III - 2 questions A and B of 15 marks from module II with choice to answer any one

Q IV - 2 questions A and B of 15 marks from module III with choice to answer any one

Q V  - 2 questions A and B of 15 marks from module IV with choice to answer any one

IT2K  407(P) : DATA  STRUCTURES  LAB

[common with CS2K 407 (P)]

3 hours practicals per week 

Stack and Queue: Implementation using arrays and linked lists

Searching Methods: Binary search and hashing

Sorting: Recursive implementation of quick sort and merge sort

Binary Search Tree: Implementation with insertion, deletion and traversal

Infix Expression Evaluation: using expression tree

Graph Search Algorithms: DFS and BFS on a connected directed graph

Minimal Spanning Tree: Implementation of Kruskal’s and Prim’s algorithms

Shortest Path Algorithms: Dijkstra and Floyd Warshall algorithms

Disjoint Set operations: Union and Find using rank and path compression

Applications of Heap: Priority queue and heap sort

Reference books

Cormen T.H., Lieserson C.E. & Rivest R.L., Introduction to Algorithms, Prentice Hall of India

Sahni S., Data structures, Algorithms, and Applications in C++, McGraw Hill

Sessional work assessment

Lab practicals & record

= 30

2 tests 


      2x10= 20

Total marks 


= 50

IT2K  408(P) : PROGRAMMING  ENVIRONMENTS  LAB

3 hours practicals per week

Familiarization with features of an editor (for example Vi, Emacs)

Shell programming, usage of tools like grep, awk etc…

Usage of program development & maintenance tools (for example "make")

Usage of debugging tools (for example "gdb")

Familiarization with scripting languages (for example Perl, Tcl/Tk)

Usage of Lexical processing tools (for example Lex)

Introduction to tools for preparing documents (for example Word / Latex)

Sessional work assessment

Lab practicals and record
       = 30

Test/s 


       = 20

Total marks 

       = 50

IT2K  501  :  SOFTWARE  ENGINEERING

(common to all programmes)

3 hours lecture and 1 hour tutorial per week

Module I (13 hours)

Introduction - FAQs about software engineering - professional and ethical responsibility - system modeling - system engineering process - the software process - life cycle models - iteration - specification - design and implementation - validation - evolution - automated process support - software requirements - functional and non-functional requirements - user requirements - system requirements - SRS - requirements engineering processes - feasibility studies - elicitation and analysis - validation - management - system models - context models - behavior  models - data models - object models - CASE workbenches

Module II (13 hours)

Software prototyping - prototyping in the software process - rapid prototyping techniques - formal specification - formal specification in the software process - interface specification - behavior specification - architectural design - system structuring - control models - modular decomposition - domain-specific architectures - distributed systems architecture - object-oriented design - objects and classes - an object oriented design process case study - design evolution - real-time software design - system design - real time executives - design with reuse - component-based development - application families - design patterns - user interface design - design principles - user interaction - information presentation - user support - interface evaluation

Module III (13 hours)

Dependability - critical systems - availability and reliability - safety - security - critical systems specifications - critical system development - verification and validation - planning - software inspection - automated static analysis - clean room software development - software testing - defect testing - integration testing - object-oriented testing - testing workbenches - critical system validation - software evolution - legacy systems - software change - software maintenance - architectural evolution - software re-engineering - data re-engineering

Module IV (13 hours)

Software project management - project planning - scheduling - risk management - managing people - group working - choosing and keeping people - the people capability maturity model - software cost estimation - productivity estimation techniques - algorithmic cost modeling, project duration and staffing quality management - quality assurance and standards - quality planning - quality control - software measurement and metrics - process improvement - process and product quality - process analysis and modeling - process measurement - process CMM - configuration management - planning - change management - version and release management - system building - CASE tools for configuration management

Text book

Ian Sommerville, Software Engineering, Pearson Education Asia

Reference books

Pressman R.S., Software Engineering, McGraw Hill

Mall R., Fundamentals of Software Engineering, Prentice Hall of India

Behferooz A. & Hudson F.J., Software Engineering Fundamentals, Oxford University Press

Jalote P., An Integrated Approach to Software Engineering, Narosa

Sessional work assessment

Assignments 

      

2x10 = 20

Tests 




2x15 = 30

Total marks 



         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  502  :  GRAPH  THEORY  &  COMBINATORICS

3 hours lecture and 1 hour tutorial per week

Module I (13 hours)

Introduction to graphs - definitions - subgraphs - paths and cycles - matrix representation of graphs - euler tours - chinese postman problem - planar graphs - Euler's formula - platonic bodies - applications of Kuratowski's theorem - hamiltonian graphs - graph colouring and chromatic polynomials - map colouring

Module II (14 hours)

Trees - definitions and properties - rooted trees - trees and sorting - weighted trees and prefix codes - biconnected components and articulation points - Kruskal's and Prim's algorithms for minimal spanning trees - Dijkstra's shortest path algorithm - bellman-ford algorithm - all-pairs shortest paths - Floyed-Warshall algorithm - the max-flow min-cut theorem - maximum bipartite matching

Module III (11 hours)

Fundamental principles of counting - permutations and combinations - binomial theorem - combinations with repetition - combinatorial numbers - principle of inclusion and exclusion - derangements - arrangements with forbidden positions

Module IV (14 hours) 

Generating functions - partitions of integers - the exponential generating function - the summation operator - recurrence relations - first order and second order - nonhomogeneous recurrence relations - method of generating functions

Text book

Grimaldi R.P., Discrete and Combinatorial Mathematics: An Applied Introduction, Addison Wesley

Reference books

Clark J. & Holton D.A., A First Look at Graph Theory, Allied Publishers (World Scientific)

Corman T.H., Leiserson C.E. & Rivest R.L., Introduction to Algorithms, Prentice Hall India

Mott J.L., Kandel A. & Baker T.P., Discrete Mathematics for Computer Scientists and Mathematicians, Prentice Hall of India

Liu C.L., Elements of Discrete Mathematics, McGraw Hill

Rosen K.H., Discrete Mathematics And Its Applications, McGraw Hill

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30

Total marks 
  
           

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  503  :  INFORMATION  THEORY  &  CODING

3 hours lecture and 1 hour tutorial per week

Module I (14 hours)

Information theory - information and entropy - properties of entropy of a binary memory less source - extension of a discrete memory less source - source coding theorem - Shannon-Fano coding - Huffman coding - Lempel Ziv coding - discrete memory less source - binary symmetric channel - mutual information - properties - channel capacity - channel coding theorem - information capacity theorem

Module II (14 hours)

Coding - linear block codes - generator matrices - parity check matrices - encoder - syndrome and error detection - minimum distance - error correction and error detection capabilities - cyclic codes - coding and decoding

Module III (14 hours)

Introduction to algebra - groups - fields - binary field arithmetic - construction of galois field - basic properties - computations - vector spaces - matrices - BCH codes - description - decoding - reed solomon codes

Module IV (10 hours)

Coding - convolutional codes - encoder - generator matrix - transform domain representation - state diagram - distance properties - maximum likelihood decoding - Viterbi decoding - sequential decoding - interleaved convolutional codes

Text books

Simon Haykin, Communication Systems, John Wiley

Shu Lin & Costello D.J., Error Control Coding - Fundamentals and Applications, Prentice Hall Inc. Englewood Cliffs

Reference books

Das J., Malik S.K. & Chatterje P.K., Principles of Digital Communication, New Age International Limited

Sam Shanmugham, Digital and Analog Communications, John Wiley 

Simon Haykin, Digital Communications, John

Taub & Shilling, Principles of Communication Systems, Tata McGraw Hill.

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30

Total marks 
  
           

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  504  :  DIGITAL  DATA  COMMUNICATION

(common with CS2K 504)

3 hours lecture and 1 hour tutorial per week

Module I (13 hours)

Data communication networks - standards - iso reference model - internal architecture - protocol implementation issues - transmission media - attenuation and distortion - limited bandwidth - signal types -propagation delay - public carrier circuits - modulation - multiplexing - physical layer interfacing standards

Module II (14 hours) 

Data transmission basics - transmission modes - asynchronous and synchronous transmission - bit - character and frame synchronization - coding - error detection methods - parity - block sum check - cyclic redundancy check - data compression - Huffman coding - dynamic Huffman coding - facsimile compression - transmission control circuits - communication control devices

Module III (12 hours)

Protocol basics - error control - stop-and-wait & sliding window protocol - link utilization - selective repeat and go-back-N - link management

Module IV (13 hours)

Data link control protocols - character-oriented protocols - half-duplex protocols - duplex protocols - bit- oriented protocols - high level data link control (HDLC) - LAPB - LAPD - logical link control - protocol operation

Text book

Halsall F., Data Communication, Computer Networks And Open Systems, Addison Wesley

Reference books

Forouzan B., Introduction to Data Communication And Networking, Tata McGraw Hill

William Stallings, Data And Computer Communications, PHI

Gupta P.C., Data Communications, PHI

Sessional work assessment

Assignments 

      
2x10 = 20

Tests



2x15 = 30

Total marks

           
         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  505  :  OPERATING  SYSTEMS

(common with CS2K 505)

3 hours lecture and 1 hour tutorial per week

Module I (12 hours)

Review of operating system strategies - resources - processes - threads - objects - operating system organization - design factors - functions and implementation considerations - devices - characteristics - controllers - drivers - device management - approaches - buffering - device drivers - typical scenarios such as serial communications - storage devices etc

Module II (12 hours)

Process management - system view - process address space - process and resource abstraction - process hierarchy - scheduling mechanisms - various strategies - synchronization - interacting & coordinating processes - semaphores - deadlock - prevention - avoidance - detection and recovery

Module III (12 hours)

Memory management - issues - memory allocation - dynamic relocation - various management strategies - virtual memory - paging - issues and algorithms - segmentation - typical implementations of paging & segmentation systems

Module IV (16 hours)

File management - files - implementations - storage abstractions - memory mapped files - directories and their implementation - protection and security - policy and mechanism - authentication - authorization - case study of unix kernel and microsoft windows NT (concepts only)

Text book

Nutt G.J., Operating Systems - A Modern Perspective, Addison Wesley

Reference books

Silberschatz & Galvin, Operating System Concepts, Addison Wesley

Crowley C., Operating Systems-A Design Oriented Approach, Tata McGraw Hill

Tanenbaum A.S., Modern Operating Systems, Prentice Hall, Pearson Education

Sessional work assessment

Assignments 


2x10 = 20

Tests



2x15 = 30

Total marks


         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  506A  :  NUMERICAL  ANALYSIS  &  OPTIMIZATION  TECHNIQUES

(common with CS2K 502)

3 hours lecture and 1 hour tutorial per week

Module I: Numerical analysis I (10 hours)

Errors in numerical calculations - sources of errors - significant digits - numerical solution of polynomial and transcendental equations - bisection method - Regula-Falsi method - Newton-Raphson method - fixed point method of iteration - rates of convergence of these methods - solution of system of algebraic equations - exact methods - Crout's triangularization method - iterative methods - gauss - seidel and relaxation method - polynomial interpolation - Lagrange interpolation polynomial - divided differences - Newtons` divided difference interpolation polynomial - finite differences - operators (,(,e,(-gregory - Newton forward and backward difference interpolation polynomials - central differences - stirlings interpolation formulae

Module II: Numerical analysis II (16 hours)

Numerical differentiation - differentiation formulae in the case of equally spaced points - numerical integration - trapezoidal and Simpsons` rules - compounded rules - errors of interpolation and integration formulae numerical solution of ordinary differential equations - single stepmethods - Taylor series method - Eulers` method - modified Eulers` method - Picards` iteration method - Runge-Kutta methods (2nd, 3rd and 4th order formulae - derivations not required) - Multistep methods - Milnes` predictor and corrector formulae

Module III: Optimization techniques I (16 hours)

Optimization methods - mathematical formulation of linear programming problem - simplex method - artificial variables - Charnes M method - two phase technique - duality in linear programming - dual simplex method

Module  IV: Optimization techniques II (10 hours)

Transportation assignment and routing problems

Reference books

Sastry S.S., Numerical Analysis, Prentice Hall India

Froberg, Introduction to Numerical Analysis, Addition Wesley

Salvadori & Baron, Numerical Methods In Engineering, Prentice Hall India

Gerald, Applied Numerical Analysis, Addison Wesley

Grawin W.W., Introduction to Linear Programming, McGraw Hill

Gass S.I., Introduction to Linear Programming, Tata McGraw Hill

Sessional work assessment

Assignments 


2x10 = 20

Tests 



2x15 = 30

Total marks 


         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  506B  :  COMMUNICATION  SYSTEMS

(common with CS2K 506B)

3 hours lecture and 1 hour tutorial per week

Module I (14 hours)

Noise in communication systems - classification - SNR - CNR  - noise figure - relationships between noise figures - voice signal digitization - PAM - PPM - PWM - PCM - delta modulation - PCM and DM voice signal comparison - TDM of PCM signals - CCITT - digital radio - block diagram - ASK - FSK - PSK - QAM - digital demodulation - QAM demodulation

Module II (12 hours)

Line-of sight microwave links - analog line of sight microwave links - digital line of sight microwave links - communication satellites - classification - communication satellite systems - orbits - planetary mechanics - launching - stabilization - subsystems and repeaters - satellite earth stations - antenna subsystems - transmitter - receiver

Module III (13 hours)

Fibre optic communications - nature of light - optical laws - optical fibres - optical sources - photo detection - optical communication systems - system parameters - analog optical fibre links - digital optical fibre systems

Module IV (13 hours)

Satellite access - FDM access - TDM access - satellite links - satellite link analysis and design - digital satellite link design - system measurements - Fourier series - the Z-transform - modulator/demodulator sensitivity measurements - digital microwave link measurements and performance evaluation - high definition TV - system specifications

Text book

Kolimbiris H., Digital Communication Systems, Pearson Education Asia

Reference books

Freeman R.L., Tele Communication Transmission Hand book, Wiley

Panther P.F., Communication System Design, McGraw Hill

Ramaswami R. & Sivarajan K. N., Optical Networks, Harcourt Asia

Gagliardi R.M., Satellite Communications, CBS Publishers

Gowar, Optical Communications, PHI

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30

Total marks 
  
           

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  506C  :  THEORY  OF  COMPUTATON

3 hours lecture and 1 hour tutorial per week

Module I (12 hours)

Preliminaries - review of proof techniques - mathematical induction - countable and uncountable sets - basic concepts of languages - automata and grammar - regular languages: regular expressions - finite deterministic and non deterministic automata - regular grammar - equivalence between various models (Kleene's theorem) - Boolean closure properties - homomorphism - substitution - decision algorithms - Myhill Nerode theorem and DFA state minimization - pumping lemma and proof for existence of non-regular languages

Module II (16 hours)

Context free languages - equivalence of CFG and PDA - normal forms (CNF and GNF) - closure properties of CFL's - DCFL's and their properties - ambiguous CFL's - decision procedures - CYK algorithm - pumping lemma and proof for existence of non context - free languages - context sensitive languages - equivalence of LBA and CSG - turing machines - TM computations - equivalence of standard TM with multitape - two-way infinite tape and nondeterministic TMs - turing acceptable, turing decidable and turing enumerable language classes - equivalence of type 0 grammars with TM's - Church's thesis - Chomsky hierarchy

Module III (12 hours)

Computability - closure properties of recursive and recursively enumerable languages - undecidability - halting problem - reductions - post correspondence problem - unsolvable problems about CFLs - computational complexity - time and space bounded simulations - classes P and NP - NP- completeness - Cook's theorem - bounded tiling problem - integer programming - travelling salesman problem

Module IV (12 hours)

Proportional calculus - validity and satisfiability - normal forms - compactness theorem - resolution - NP- completeness of satisfiability - predicate calculus: normal forms and Herbrand's expansion theorem - skoklem loweheim theorem - unsolvability of satisfiablility - resolution

Text book

Lewis H.R.& Papadimitriou C.H., Elements of the Theory of Computation, Prentice Hall of India

Reference books

Hopcroft J.E. & Ullman J.D., Introduction to Automata Theory, Languages and Computation

Linz P., An Introduction to Formal Languages & Automata 

Martin J.C., Introduction to Languages & the Theory of Computation, Tata McGraw Hill

Savage J.E., Models of Computation, Exploring the Power of Computing, Addison Wesley

Sessional work assessment

Assignments 

2x10 = 20

2 tests 


2x15 = 30

Total marks 

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions A and B of 15 marks each from module I with choice to answer any one

Q III  - 2 questions A and B of 15 marks each from module II with choice to answer any one

Q IV  - 2 questions A and B of 15 marks each from module III with choice to answer any one

Q V   - 2 questions A and B of 15 marks each from module IV with choice to answer any one

IT2K  506D  :  IMAGE  PROCESSING

3 hours lecture and 1 hour tutorial per week

Module I (20 hours)

Introduction - digital image representation - fundamental steps in image processing - elements of digital image processing systems - digital image fundamentals - elements of visual perception - a simple image model - sampling and quantization - basic relationship between pixels - image geometry - image transforms - introduction to Fourier transform - discrete Fourier transform - some properties of 2-fourier transform (DFT) - the FFT - other separable image transforms - hotelling transform

Module II (12 hours)

Image enhancement - point processing - spatial filtering - frequency domain - color image processing - image restoration - degradation model - diagonalization of circulant and block circulant matrices - inverse filtering - least mean square filter

Module III (10 hours)

Image compression - image compression models - elements of information theory - error-free compression - lossy compression - image compression standards

Module IV (10 hours)

Image reconstruction from projections - basics of projection - parallel beam and fan beam projection - method of generating projections - Fourier slice theorem - filtered back projection algorithms - testing back projection algorithms

Text book

Rafael C., Gonzalez & Woods R.E., Digital Image Processing, Addison Wesley

Reference books

Rosenfeld A. & Kak A.C., Digital Picture Processing, Academic Press

Jain A.K & Englewood Cliffs N.J., Fundamentals of Digital Image Processing, Prentice Hall

Schalkoff R.J., Digital Image Processing And Computer Vision, John Wiley

Pratt W.K., Digital Image Processing, John Wiley

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30

Total marks 
  
           

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  506E  :  OBJECT  ORIENTED  PROGRAMMING

(common for all programmes)

3 hours lecture and 1 hour tutorial per week

Module I (12 hours)

OOPS and Java basics - Java virtual machine - Java platform API - extended security model - applet classes - exceptions and abstract classes - Java applet writing basics - GUI building with canvas - applet security - creating window applications - writing console applications - utility and math packages

Module II (10 hours)

Swing programming - working with swing components - using the clipboard - input/output streams - printing  - working with 2D and 3D Graphics - using audio and video - creating animations

Module III (10 hours)

Java beans development kit - developing beans - notable beans - network programming - client and server Programs - naming and directory services - working with Java management APIS

Module IV (20 hours)

Distributed application architecture - CORBA - RMI and distributed applications - working with remote objects - object serialization and Javaspaces - Java IDL and ORBs, connecting to database - using JDBC - integrating database - support into web applications - Java servlets - JSDK - JAR files - Java native interface

Text books

Campione, Walrath & Huml Tutorial team, “The Java Tutorial Continued: The Rest of the JDK”, Addison Wesley

Jamie Jaworski, “Java 2 Platform Unleashed: The Comprehensive Solution”, SAMS Techmedia

References books

Holzner S., Java 2, Swings, Servlets, JDBC & Java Beans Programming, IDG Books

Campione M. & Walrath K. “ The Java Tutorial: Object-Oriented Programming For The Internet”, Addison Wesley

Patrick N. & Schildt H., “Java 2: The Complete Reference, Tata McGraw Hill

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30

Total marks
  


         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  506F  :  VLSI  DESIGN

(common with CS2K 506F)

3 hours lecture and 1 hour tutorial per week

Module I (14 hours)

Introduction to MOS technology - IC technology - MOS and VLSI - NMOS and CMOS fabrication - thermal aspects - MOS circuits tub ties and latch up - wire parasitic - design rules and layouts - multilayer CMOS process - layout diagrams - stick diagrams - hierarchical stick diagrams - layout design analysis tools

Module II (14 hours)

Logic gates - review of combinational logic circuits - basic gate layouts - delay - power consumption - speed power product - wires and delay - combinational logic networks - layout design methods -network delay - cross talk - power optimization - switch logic networks

Module III (12 hours)

Sequential machines - latches and flip flops - sequential system design - subsystem design - pipelining - datapaths - adders - ALU - ROM - RAM - FPGA - PLA - multipliers

Module IV (12 hours)

Floor planning - methods - floor plan of a 4 bit processor - off chip connections - architecture design - register transfer design - architecture for low power - architecture testing - cad systems and algorithms - simulation - layout synthesis

Reference books

Puck Nell D.A. & Eshraghm K., Basic VLSI Design - Systems And Circuits

Mead C., Conway L., Introduction to VLSI System, Addison Wesley

Wayne Wolf, Modern VLSI Design, Phipe

Sessional work assessment

Assignments 

      2×10 = 20

2 tests 


      2×15 = 30

Total marks 

               = 50

University examination pattern

Q I    -  8 short type questions of 5 marks each, 2 from each module

Q II   -  2 questions A and B of 15marks each from module I with choice to answer any one

Q III  - 2 questions A and B of 15marks each from module II with choice to answer any one

Q IV  - 2 questions A and B of 15marks each from module III with choice to answer any one

Q V   - 2 questions A and B of 15marks each from module IV with choice to answer any one

IT2K  507(P)  :  PROGRAMMING  PARADIGMS  LAB

[common with CS2K 507(P)]

3 hours practical per week

Lab.1: (object-oriented programming in - Java /C+ +) - implementation of abstract data type - binary tree

Lab.2: (object oriented programming) define a base class “shape” and derived classes for rectangle, square, ellipse, circle with proper class hierarchy

Lab.3: (object oriented programming) - define base class for vectors and use inheritance to define complex and real vector with standard operations

Lab.4: (functional programming - in Lisp / scheme / Haskell) - implementation of quick sort

Lab.5: (functional programming) - implementation of binary search tree with insertion, deletion, and search operations

Lab.6: (functional programming) - implementation of set with membership, union, and intersection operations

Lab.7: (logic programming - in prolog / VisiCalc) - program to find the god of two given integers

Lab.8: (logic programming) - program to check whether a given NFA accepts the given string

Lab.9: (concurrent programming - Java / Ada) program to find the least common ancestor of two given nodes in a binary tree

Lab.10: (concurrent programming) - program for the readers and writers problem

Reference books

Sethi R., Programming Languages: Concepts And Constructs, Addison Wesley

Appleby D. & Vandekopple J.J., Programming Languages: Paradigm And Practice, Tata McGraw Hill

Luger & Stubblefield, Artificial Intelligence, Addison Wesley

Sessional work assessment

Laboratory practicals and record

        = 30

Test/s 




        = 20

Total marks



        = 50

IT2K  508(P)  :  HARDWARE  LAB

[common with CS2K 508(P)]

3 hours practical per week

Lab 1
: Identification of components/cards and PC assembling from components

Lab 2
: Assembly language program for implementing arithmetic operations

Lab 3,4
: Implementation of a file manager using DOS/BIOS interrupts

Lab 5
: TSR (Terminate and Stay Resident)  Programming

Lab 6
: ADC interface

Lab 7
: Stepper Motor interface using DAC

Lab 8,9
: Parallel Interface: Printer and HEX keyboard.

Lab 10
: Serial Interface: PC to PC serial interface using MODEM.

Reference books

Messmer H.P., The Indispensable PC Hardware Book, Addison Wesley

Hall D.V., Microprocessors and Interfacing, Tata McGraw Hill

Norton P., Dos Internals

Sessional work assessment

Laboratory practicals and record

        = 30

Test/s 




        = 20

Total marks 



        = 50

IT2K  601  :  DIGITAL  SIGNAL  PROCESSING

3 hours lecture and 1 hour tutorial per week

Module I (12 hours)

Discrete time signals and systems - discrete signal sequences - linear shift invariant systems - discrete signals - stability and casualty - difference equations - frequency domain representations - Fourier transform and its properties - relationship between system representations, review of Z-transforms

Module II (15 hours)

Discrete Fourier transform - representation of discrete Fourier series - properties of discrete Fourier series - periodic convolution - DFT - properties of DFT - computation of DFT - circular convolution - linear convolution using DFT - FFTs - DIT-FFT and DIF-FFT - FFT algorithm for composite N

Module III (13 hours)

Design of digital filters - IIR and FIR filters - low pass analog filter design - Butterworth and Chebyshev filters - design examples - bilinear transformation and impulse invariant techniques - FIR filter design - linear phase characteristics - window method

Module IV (12 hours)

Realization of digital filters - discrete form I and II - cascade and parallel form - finite word length effects in digital filters - quantizer characteristics - saturation overflow - quantization in implementing systems - zero input limit cycles - introduction to DSP processors

Reference books

Proakis & Manolalus, Digital Signal Processing, Principles, Algorithm & Applications, Prentice Hall

Oppenheim & Schafer, Discrete Time Signal Processing, Prentice Hall

Ludeman L.C., Fundamentals of Digital Signal Processing, Harper & Row Publishers

Van Valkenburg M.E., Analog Filter Design, Holt Saunders

Terrel T.J. & Shark L.K., Digital Signal Processing, Macmillan

Sessional work assessment

Assignments 



2x10 = 20

Tests




2x15 = 30

Total marks 
  


         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  602  :  DATABASE  MANAGEMENT  SYSTEMS

(common with CS2K 602)

3 hours lecture and 1 hour tutorial per week

Module I (12 hours)

Introduction: characteristics of database approach - advantages of using DBMS - database concept and architecture - data models - schemes - instances - data independence - database languages and interfaces - database modeling using entity - relationship (ER) - entity sets attributes and keys - relationships - type role and structural constraints - weak entity types - enhanced entity-relationship (EER) and object modeling - sub classes - super classes and inheritance - specialization and generalization - modeling of union types

Module II (10 hours)

File organization and storage: secondary storage devices - RAID technology - operations in files - heap files and sorted files - hashing techniques - types of single level ordered index, multi-level indexes - B - trees and B + trees - indexes on multiple keys - other types of indexes

Module III (14 hours)

Database design: functional dependencies - normal forms - general definition of second and third normal forms - Boyce-Codd normal form - multi valued dependencies and fourth normal form - join dependencies and fifth normal form - inclusion dependencies - practical database design tuning - database design process relational model concepts - relational algebra operations - queries in SQL - insert - delete and update statements in SQL views in SQL

Module IV (16 hours)

Transaction processing: desirable properties of transactions, schedules and recoverability - serializability of schedules concurrency control - locking techniques - time stamp ordering multi version concurrency control - granularity of data items - database recovery techniques based on deferred up data and immediate updating - shadow pages - ARIES recovery algorithm - database security and authorization - security issue access control based on granting/revoking of privileges introduction to statistical database security

Text book

Elmasri & Navathe, "Fundamentals of Database Systems", Addison Wesley

Reference books

Ramakrishnan R. & Gehrke J., "Database Management Systems", McGraw Hill

O'neil P. & O'neil E., "Database Principles, Programming, And Performance", Harcourt Asia, Morgan Kaufman

Silberschatz A., Korth H.F. & Sudarshan S., "Database System Concepts", Tata McGraw Hill

Ullman J.D., “Principles of Database Systems”, Galgotia Publications

Date C.J., “ An Introduction to Database Systems “, Addison Wesley

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30

Total marks 
  
           

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  603  :  DATA  MODELLING  &  DESIGN

3 hours lecture and 1 hour tutorial per week

Module I (10 hours)

Overview of object oriented systems - objects - attributes - encapsulation - class hierarchy - polymorphism - inheritance - messages - history of object orientation

Module II (14 hours)

UML - classes - attributes - and operations - class diagrams - generalizations and association constructs - composition and aggregation - collaboration diagrams - sequence diagrams - asynchronous messages and concurrent execution - state diagrams - nested states - concurrent states and synchronization - transient states - architecture and interface diagrams packages - deployment diagrams for hardware artifacts and software constructs - window-layout and window- navigation diagrams

Module III (14 hours)

Encapsulation structure - connascence - domains of object classes - encumbrance - class cohesion - state spaces and behaviour of classes and subclasses - class invariants - preconditions and post conditions - class versus type - principle of type conformance - principle of closed behaviour - case studies

Module IV (14 hours)

Abuses of inheritance - danger of polymorphism - mix-in classes - rings of operations - class cohesion and support of states and behaviour - components and objects - design of a component - lightweight and heavy weight components - advantages and disadvantages of using components - case studies

Text book

Page Jones M., Fundamentals of Object- Oriented Design in UML, Addison Wesley

Reference books

Booch G., Rumbaugh J. & Jacobsons I., The Unified Modeling Language User Guide, Addison Wesley

Bahrami A., Object Oriented System Development, McGraw Hill

Rumbaugh J., Jacobson I. & Booch G., The Unified Modeling Language Reference Manual, Addison Wesley

Larman C., Applying UML & Patterns: An Introduction to Object-Oriented Analysis & Design, Addison Wesley

Pooley R. & Stevens P., Using UML: Software Engineering With Objects & Components, Addison Wesley

Sessional work assessment

Assignments 

      

2x10 = 20

Tests




2x15 = 30

Total marks 

           

         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  604  :  COMPUTER  NETWORKS

(common with CS2K 604)

3 hours lecture and 1 hour tutorial per week

Module I (13 hours)

Computer networks - local area networks - wired LANs - Ethernet - token ring - token bus - wireless LAN protocols - high speed and bridged LANs - fast Ethernet - IEEE 802.12 - FDDI - bridges

Module II (13 hours)

Wide area networks - characteristics - packet switched networks - circuit switched networks - ISDN - private networks - internetworking - architecture - internetworking issues - Internet protocol standards - IP and IPv6

Module III (13 hours)

Transport protocols - user datagram protocol - transmission control protocol - protocol specification - transport layer - service definition

Module IV (13 hours)

Session layer - presentation layer - data encryption - presentation protocol - remote operations service element - commitment - concurrency and recovery - TCP/IP application protocol - directory service

Text book

Halsall F., Data Communication, Computer Networks And Open Systems, Addison Wesley

Reference books 

Peterson L.L. &Davie B.S., Computer Networks, A Systems Approach, Harcourt Asia

Keshav S., An Engineering Approach to Computer Networking, AWL

Andrew S. Tanenbaum, Computer Networks, PHI

Leon Garcia A. & Widjaja I., Communication Networks, Tata McGraw Hill

Bertsekas & Gallagar, Data Networks, PHI

Sessional work assessment

Assignments 



2x10 = 20

Tests




2x15 = 30

Total marks 



         = 50

University examination pattern

Q I    - 8 short type questions of 5 marks each, 2 from each module

Q II   - 2 questions of 15marks each from module I with choice to answer any one

Q III  - 2 questions of 15marks each from module II with choice to answer any one

Q IV  - 2 questions of 15marks each from module III with choice to answer any one

Q V   - 2 questions of 15marks each from module IV with choice to answer any one

IT2K  605  :  COMPUTER  ARCHITECTURE

3 hours lecture and 1 hour tutorial per week

Module I (15 hours)

Fundamentals - task of a computer designer - trends in technology usage and cost - performance measurement - quantitative principles of computer design - instruction set architectures - classification - addressing and operations - encoding an instruction set - role of compilers - case study: the DLX architecture - pipelining - pipeline for DLX - pipeline hazards - data and control hazards - implementation difficulties - pipelining with multicycle operations

Module II (12 hours) 

Instruction level parallelism - concepts and challenges - dynamic scheduling - dynamic hardware prediction - multiple issue of instructions - compiler and hardware support for ILP - vector processing - vector architecture - vector length and stride - compiler vectorization - enhancing vector performance

Module III (13 hours)

Memory hie
