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Third Semester
LIST OF PAPERS
Paper – I Elective-1
Paper – II Elective-1
Paper – III Elective-I
Paper – IV Elective-II
Paper – V Elective-II
Paper – VI Elective-II
Paper -VII AMC-300: SOFTWARE LABORATORY-III

ELECTIVE-1
LIST OF ELECTIVES (Any three of the followings)
AMC-301: OPERATING SYSTEM
AMC -302: DATA STRUCTURE
AMC-303: COMPUTER ORGANIZATION AND ARCHITECTURE
AMC-304: COMPUTER GRAPHICS
AMC-305: DESIGN AND ANALYSIS OF ALGORITHMS
AMC-306: PARALLEL COMPUTING
AMC-307: MODELING AND SIMULATION

ELECTIVE-II
LIST OF ELECTIVES (Any three of the followings)
AMC-308: DIFFERENTIABLE MANIFOLDS
AMC-309: FIELD THEORY
AMC-310: DIFFERENTIAL EQUATIONS -II
AMC-311: CATEGORY THEORY - I
AMC-312: NUMERICAL ANALYSIS
AMC-313: COMPLEX ANALYSIS - II
AMC-314: CLASSICAL MECHANICS
AMC-315: ALGEBRAIC TOPOLOGY
AMC-316: ANALYTIC NUMBER THEORY
AMC-317: OPTIMIZATION TECHNIQUES-I
AMC-318: FUZZY SETS AND APPLICATIONS
AMC-319: SOLID MECHANICS



Fourth Semester
LIST OF PAPERS
Paper – I Elective-III
Paper – II Elective-III
Paper- III Elective-III
Paper –IV Elective-IV
Paper –V Elective-IV
Paper –VI Elective-IV
Paper –VII AMC- 400: SOFTWARE LABORATORY-IV


ELECTIVE-III
LIST OF ELECTIVES (Any three of the followings)
AMC- 401: COMPUTER NETWORKS
AMC-402: DATABASE MANAGEMENT SYSTEM
AMC-403: MOBILE COMPUTING
AMC-404: ARTIFICIAL NEURAL NETWORKS
AMC-405: SOFTWARE ENGINEEING
AMC-406: IMAGE PROCESSING
AMC-407: SOFT COMPUTING
AMC-408: IMFORMATION SECURITY
AMC-409: MATLAB PROGRAMMING


ELECTIVE-IV


LIST OF ELECTIVES (Any three of the followings)
AMC-410: HOMOLOGY THEORY
AMC-411: THEORY OF LINEAR OPERATORS
AMC-412: GEOMETRY OF DIFFERENTIABLE MANIFOLDS
AMC-413: CATEGORY THEORY - II
AMC-414: OPTIMIZATION TECHNIQUES-II
AMC-415: HOMOLOGICAL ALGEBRA
AMC-416: FINITE ELEMENT METHODS
AMC-417: FLUID MECHANICS
AMC-418: ALGEBRAIC CODING THEORY
AMC-419: COMMUTATIVE ALGEBRA
AMC-420: OPERATIONS RESEARCH
AMC-421: WAVELETS
AMC-422: NON LINEAR PROGRAMMING
AMC-423: NUMERICAL ANALYSIS-II
AMC-424 MATHEMATICS OF FINANCE
AMC-425: MATHEMATICAL METHODS


AMC-301 OPERATING SYSTEM

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 


SECTION-A

Introduction: Functions of operating system, Operating System as Resource Manager, types of
operating system - batch processing, Multiprogramming, Multitasking, time sharing, parallel and
distributed operating system

Process management: Process Concept, Process States, Process state diagram, Process Control Block,operations on process, co-operating process, inter process communication.

CPU scheduling: Criteria, scheduling algorithms and algorithm evaluation.
Process synchronization: Critical section problem, Semaphores, Shared memory, Classical process coordination problem.

Deadlock: Introduction, necessary conditions, Prevention and avoidance, Banker’s Algorithm,
Detection and recovery.

SECTION-B

Memory Management: Local vs. physical addresses space, swapping, Memory allocation strategies: contiguous allocation and non-contiguous allocation, paging, Segmentation.

Virtual memory: demand paging, page replacement algorithms, thrashing.

Device Management: Device management approaches, Device allocation considerations, Role of I/O traffic controller, I/O scheduler and device handler.

File System: File concept, file structure, file types, access methods, File attributes, file operations; directory structure, Allocation methods: contiguous, linked, indexed, Free-space management: bit vector, linked list, grouping.

Disk scheduling: FCFS, SSTF, LOOK, C-LOOK, SCAN, C-SCAN algorithms.

Distributed Systems: Definition, Characteristics, Goals and application of Distributed Systems, Basic Design issues and User Requirements


BOOKS RECOMMENDED
1. Gary Nutt: Operating System, Modern Perspective, Addison Wesley.
2. A. Silberschatz, P. Galvin: Operating System Concepts, Addison Wesley.
3. A.S. Tanenbaum: Modern Operating Systems, Prentice Hall.
4. Madnick and Donovan: Operating Systems, McGraw Hill.
5. M. Milenkovic: Operating Systems, McGraw Hill.





























AMC-302 DATA STRUCTURE								

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A

Introduction: Various data structures, common operations on data structures, algorithm complexity, big O notation, time-space tradeoff between algorithms, Recursion and its importance.

Linked Lists: Types of linked lists, representing linked lists in memory, advantage of using linked listsover arrays, various operation on linked lists.

Stacks: Description of stack structure, implementation of stack using arrays and linked lists.
Applications of stacks - converting arithmetic expression from infix notation to polish and their
subsequent evaluation.

Queues: Description of queue structure, implementation of queue using arrays and linked lists,
description of priorities queues, applications of queues
.
SECTION B
Trees: Description of tree structure and its terminology, binary search tree, implementing binary searchtree using linked lists, various operations on binary search trees, AVL Trees, Threaded Binary Trees, BTrees,B+ trees.

Graphs: Description of graph structure, implementing graphs in memory using adjacency matrix oradjacency lists, various graphs traversing algorithms, finding shortest path between two nodes,
Dijkastra’s shortest path algorithm, finding bi connected component, strongly connected component andfinding cycles in the graphs.

Searching and Sorting: Linear and binary search, bubble sort, Selection Sort, Insertion Sort, MergeSort, Radix Sort, Quick Sort, Comparison of various searching and sorting algorithms.

Hash Tables: Direct address tables, hash tables, collision resolution by chaining, hash functions, openaddressing – linear probing, quadratic probing, double hashing.

BOOKS RECOMMENDED
1. Seymour Lipschutz: Theory and Problems of Data Structures, Schaum Outline Series, McGraw-Hill Book Company.
2. Jeffery Esakov: Data Structures - An Advanced Approach Using C, Tom Weiss, Prentice-Hall
International, Inc.
3. Trembley and Sorenson: An Introduction to Data Structures with Application, Tata-McGraw HillCompany, Delhi.
4. Tanenbaum, Y. Lanhgsam and A.J. Augenstein, “Data Structures Using C”, Prentice Hall of
India, 1990.
5. Loomis, “Data and File Structures”.
6. E. Horowitz and S. Sahni, “Data Structures with Pascal”, Galgotia, 3rd Edition, 1991.
7. Robert Sedgewick, “Algorithms in C”, Pearson Education.
8. M. J. Folk, B. Zoellick, G Riccardi, “ File Structures”, Pearson Education.



























AMC-303 COMPUTER ORGANIZATION AND ARCHITECTURE


L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A

Register Transfer and Microoperations: Register transfer language & operations, arithmetic Microoperations, logic micro operations, shift micro operations, arithmetic logic shift unit. Design of a complete basic computer and its working.
Basic Computer Organization and Design: Instruction codes, Computer registers, Computer
Instructions, Timing and control, Instruction Cycle, Memory reference instructions, Input/ Output and Interrupt, Design of basic Computer, Design of Accumulator Logic.
Design of Control Unit: Control memory, design of control unit – micro programmed, hardwired, and their comparative study.
Central Processing Unit: General Register Organization, Stack Organization, Instruction formats, Addressing Modes, Data transfer and manipulations, Program control, RISC and CISC architecture.
SECTION-B

Input-Output Organization: Peripheral devices, I/O Interface, asynchronous data transfer, modes of transfer, priority interrupt, DMA, I/O processor, serial communication.
Memory Organization: Memory hierarchy, main memory, auxiliary memory, associative memory, cache memory, virtual memory, memory management hardware.
Advanced concepts of Computer Architecture: Concept of pipeline, Arithmetic pipeline, Instruction, vector processors and array processors. Introduction to parallel processing, Interprocessor communication & synchronization.




BOOKS RECOMMENDED
1 M.M. Mano, “Computer System Architecture”, Third Edition, Prentice Hall of India, 2002.
2 A.S. Tannenbaum, “Structured Computer Organization”, Prentice- Hall of India, 1999.3 William Stallings, “Computer Organization and Architecture”, 6th edition, Pearson  Education,2000.









































AMC-304 COMPUTER GRAPHICS


L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION – A

Overview of Graphics Systems: Video Display Devices, Direct View Storage Tubes, Flat Panel
Displays: Emissive and Non-Emissive Displays; Plasma Panel, Thin Film Electroluminescent and Liquid Crystal Displays, Color Display Techniques: Shadow Mask and Beam-penetration Methods, Three Dimensional Viewing Devices, Raster Scan Systems, Display Processor, Random Scan Systems, Co-ordinate Representations, Screen Coordinates. Scan Conversion, Line Drawing Algorithms: DDA Algorithm, Bresenham’s Line Algorithm, Parallel Line Algorithms, Circle Generating Algorithms, Ellipse Generating Algorithms, Boundary Fill Algorithms, Flood Fill Algorithms, Character Generation.
Two Dimensional Geometric Transformations and Viewing: Basic Transformations: Translation, Rotation and Scaling, Matrix Representations, Composite Transformations, Viewing Pipeline, Window to Viewport Coordinate Transformation, Clipping Operations: Line, Polygon, Curve and Text Clipping.
SECTION – B

Three Dimensional Concepts, Transformations and Viewing: Three Dimensional Display Methods, Three Dimensional Transformations; Three Dimensional Viewing Pipeline; Viewing Coordinates; Specifying the View Plane, Projections: Parallel Projections, Perspective Projections.
Splines and Curves: Curved Lines and Surfaces, Spline Representations, Cubic Splines, Bezier Curves and their properties, B-Spline Curves.
Visible Surface Determination: Algorithms for visible line determination, z-buffer algorithm, list priority algorithm, scan-line algorithm, visible ray tracing, painter’s algorithm, subdivision algorithm.


.
Books Recommended:
1. Donald Hearn, M.P. Baker: Computer Graphics C Version, Second Edition, Pearson Education.
2. J.D. Foley, A. van Dam, S.K. Feiner, J.F.Hughes: Computer Graphics: principles and practice,
Second Edition, Pearson Education.
3. Z. Xiang, R.A. Plastock: Computer Graphics, Second Edition, Schaum’s Outlines, Tata
McGraw-Hill.
4. N. Krishnamurthy: Introduction to Computer Graphics, Tata McGraw-Hill.
5. David F. Rogers, James Alan Adams: Mathematical Elements for Computer Graphics, Tata
McGraw-Hill.
6. S. Harrington: Computer Graphics: A Programming Approach, Tata McGraw-Hill.


































AMC-305 DESIGN AND ANALYSIS OF ALGORITHMS


L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A

Algorithms and Analysis: Role of Algorithms in Computing; Growth of functions: Asymptotic
Notation, Standard notation & common functions; Introduction to Recurrences: substitution method, recursion-tree method; Randomizing Algorithms
Divide and Conquer: General method, Binary Search, Merge sort, Quick sort, Selection sort, Strassen's matrix multiplication and analysis of these problems.
Greedy Method: General Method, Activity Selection Problem, Knapsack problem, Minimum spanning Trees, Single Source Shortcut paths and analysis of these problems.
Dynamic Programming: General method, Optimal Binary Search Trees, 0/1 Knapsack, Multistage Graph, All Pairs Shortest paths.

SECTION-B
Back Tracking: General method, 8 queen's problem, Graph colouring, Hamiltonian cycles, Analysis of these problems.
Branch-And-Bound: Method, 0/1 Knapsack and Travelling Salesperson problems, Efficiency
considerations.
Lower-Bound Theory: Techniques for Algebraic problems, Some Lower Bounds on Parallel
Computation.
P, NP and Approximation Algorithms: Basic Concepts, Non Deterministic algorithms, NP-Complete and NP-hard classes, introduction to approximation, absolute approximations, polynomial time approximation schemes.




.
Books Recommended:
1. Cormen, Leiserson, Rivest and Stein:Introduction to algorithms, Prentice-Hall of INDIA.
2. Horowitz, Sahni and Rajsekaran:Fundamentals of Computer Algorithms, Galgotia Publications
3. Aho, Hopcroft, Ullman:The Design and analysis of algorithms”, Pearson Education.
4. Bentley, J.L.: Writing Efficient Programs, Prentice-Hall India, Eastern Economy Edition.
5. Goodman, S.E. & Hedetniemi, 2004: Introduction to the Design and Analysis of Algorithms,
McGraw-Hill Book Comp.
6. Knuth, D. E., 1996: Fundamental of Algorithms: The Art of Computer Programming, Vol.-1,
Naresh Publ. House.



































AMC-306 PARALLEL COMPUTING

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION – A
Fundamental Issues: Basic issues and model Asynchrony, delay, failure concurrency, Communication topology, load balancing, scaling.
Basic Approaches: Agreement and consensus problems, transactions, Algorithms for reduction, scans (also non-parallel issues). Analysis: work/time complexity.

SECTION – B
Shared Memory: Models and primitives, PRAM, VRAM, semaphores, spin-locks, Barriers’
implementations, NESL, Threads, distributed shared memory.
Parallel Architectures: Survey of Architectures KSR, TMC, MasPar, workstation clusters.
Algorithm Development and Analysis: Parallel algorithms, Connected components (dense and sparse case), Sorting, distributed algorithms, Clock synchronization.

Books Recommended
1. Kai, Hwang: Computer Architecture and parallel processing, Tata McGraw Hill Co.
2. F.T.Leighton :Introduction to Parallel Algorithms and Architectures: Arrays, Trees, Hypercubes, Morgan Kaufinann Publishers, San Mateo, California.
3. Joseph Ja Ja: An Introduction to Parallel algorithms, Addison Wesley.
4. Patterson: Computer Architecture-Quantitative Analysis







AMC-307 MODELING AND SIMULATION


L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION – A
Introduction: What is modeling and simulation, application areas, definition and types of system, model and simulation, introduction to discrete-event and continuous simulation.
Simulation Methods: Discrete-event Simulation, Time advance Mechanisms, Components and
organization of Discrete event simulation, Flowchart of next-event time advance approach, Continuous Simulation, Random Number generation methods.
Queuing Models: Single server queuing system, introduction to arrival and departure time, flowcharts for arrival and departure routine. Event graphs of queuing model. Determining the events and variables.

SECTION – B
Random Numbers: Introduction to Random Numbers, Importance of Random Numbers in Simulation, Mid-Square random number generator, Residue method, Arithmetic Congruential generator, Testing Numbers for Randomness, Chi-Square Test.
Distribution Functions: Stochastic activities, Discrete probability functions, Cumulative distribution function, Continuous probability functions. Generation of random numbers following binomial distribution, poisson distribution, continuous distribution, normal distribution, exponential distribution, uniform distribution.

Programming in M
ATLAB: Introduction, Branching statements, loops, functions, additional data
types, plots, arrays, inputs/outputs etc.






Books Recommended:
1. Averill M. Law and W. David Kelton: “Simulation Modeling and Analysis”, Tata McGraw-Hill Publication.
2. Geoffery Gordon: “System Simulation”, Prentice-Hall of India.
3. D.S. Hira: “System Simulation”, S. Chand Publication.
4. Stephen J. Chapman: “MATLAB Programming for Engineers”, Thomson learning inc.
5. Jerry Banks, John S. Carson, Barry L. Nelson and David M. Nicol: “Discrete-Event System
Simulation”, Prentice-Hall of India.
6. Rudra Pratap: “Getting Started with MATLAB 7”, Oxford University Press.




































AMC 308: DIFFERENTIABLE MANIFOLDS

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Differentiable Manifolds, examples of differentiable manifolds, Differentiable maps on manifolds, tangent vectors and tangent space, cotangent space, Vector Fields, Lie-bracket of vector fields. Jacobian of a map. Integral curves, Immersions and embeddings. 

Tensors and forms. Exterior product and Grassman algebra, Connections, Difference tensor, existence of parallelism and geodesics, covariant derivative, exterior derivative , Contraction, Lie-derivative.

SECTION-B
Torsion tensor and curvature tensor of a connection, properties of torsion and curvature tensor, Bianchi's identities, Structure equations of Cartan. Riemannian manifolds, Fundamental theorem of Riemannian geometry, Riemannian connection. 

Riemannian curvature tensor and its properties. Bianchi's identities, Sectional curvature, Theorem of Schur. Submanifolds and hyper-surfaces, Normals, induced connection, Gauss and Weingartan formulae.

BOOKS RECOMMENDED:
1. Y. Matsushima : Differentiable Manifolds, Marcel Dekker, Inc. New York , 1972.
2. U.C. De : Differential Geometry of Manifolds, Alpha Science Int. Ltd., Oxford, U.K.
3. Hicks, N. J. : Notes on Differential Geometry (Relevant Portion), Van Nostrand Reinhold
Company, New York and Canada.



AMC 309: FIELD THEORY

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION -A
Fields, examples, Algebraic and transcendental elements, Irreducible polynomials. Gauss
Lemma, Eisenstein's criterion, Adjunction of roots, Kronecker's theorem, algebraic extensions,
algebraically closed fields.

  Splitting fields, Normal extensions, multiple roots, finite fields, Separable extensions, perfect fields, primitive elements, Lagrange's theorem on primitive elements.

SECTION - B
Automorphism groups and fixed fields, Galois extensions, Fundamental theorem of Galois
theory, Fundamental theorem of algebra, Roots of unity and cyclotomic polynomials.

 Cyclic extension, Polynomials solvable by radicals, Symmetric functions, cyclotomic extension,
quintic equation and solvability by radicals
.
BOOKS RECOMMENDED
1. Bhattacharya & Jain: Basic abstract algebra (Chapters 15-17, Chapter and Nagpaul 18 :
excluding section 5)
2. M. Artin: Algebra









AMC 310 -Differential Equations –II

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION- A
Existence and uniqueness of solutions of first order differential equations for complex systems.
Maximum and minimum solution. Caratheodory theorem. Continuation of solution. Uniqueness of solutions and Successive approximations. Variation of Solutions.

SECTION- B
Partial Differential Equations: Occurrence and elementary solution of Laplace equation. Family of equipotential surface. Interior and exterior Dirichlet boundary value problem for Laplace equation. Separation of Variables Axial symmetry, Kelvin’s inversion theorem. Green’s function for Laplace equation. Dirichlet’s problem for semi infinite space and for a sphere. Copson’sTheorem (Statement only)

References
1. E.Coddington& N. Levinson, Theory of Ordinary Differential Equations, Tata Mc-Graw Hill,
India.
2. Simmons G.F., Differential Equations with Applications and Historical Notes, Tata McGraw Hill (1991).
3. Sneddon I.N., Elements of Partial Differential Equations, Tata McGraw Hill (1957).





AMC 311- CATEGORY THEORY - I
	
L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 
                                                                 SECTION – A
Categories: Introduction with Functions of Sets, Definition and examples of Categories: Sets, Pos, Rel, Mon, Groups, Top, Dis (X),. Finite Category, The category of modules, The concept of functor and the category Cat, Functors of several variables. Isomorhism. Constructions: Product of two categories, The Dual Category, The Arrow Category, The Slice and Co- Slice Category. The Category of Graphs. Free Monoids and their UMP.
Abstract Structures: Epis and mono, Initial and Terminal objects, Generalized elements, Sections and Retractions, Product diagrams and their Universal Mapping Property, Uniqueness up to isomorphism, Examples of products: Hom-Sets, Covariant representable functors, Functors preserving binary product.

                                                                  SECTION –B
 Duality: The duality principle, Formal duality, Conceptual duality, Coproducts, Examples in Sets, Mon, Top, Coproduct of monoids, of Abelian Groups and Coproduct in the category of Abelian Groups. Equalizers, Equalizers as a monic, Coequalizers, Coequalizers as an epic. Coequalizer diagram for a monoid.
Limits and Co-limits: Subojects, Pullbacks, Properties of Pullbacks, Pullback as a functor, Limits, Cone to a diagram, limit for a diagram, Co-cones and Colimits. Preservation of limits, contra variant functors. Direct limit of groups. Functors Creating limits and co-limits. 
Naturality : Exponential in a category, Cartesian Closed categories, Category of Categories, Representable Structure, Stone Duality; ultrafilters in Booleanm Algebra, Naturality, Examples of natural transformations.
 RECOMMENDED BOOKS 
1.Steven Awodey: Category Theory, (Oxford Logic Guides, 49, Oxford University Press.)                                                    







































AMC 312: NUMERICAL ANALYSIS-I

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. Use of Calculators is allowed.

SECTION-A
Solution of Differential Equations: Tayler's series, Euler's method, Improved Euler method, Modified Euler method, and Runge-Kutta methods (upto fourth order), Predictor Corrector methods. Stability and convergence of Runge-Kutta and Predictor Corrector Methods.
Parabolic Equation: Explicit and Implicit schemes for solution of one dimensional equations, Crank- Nicolson, Du fort and Frankel schemes for one dimension equations. Discussion of their compatibility, stability and convergence.Peaceman-Rachford A.D.I. scheme for two dimensional equations.
SECTION-B
Elliptic Equation: Finite difference replacement and reduction to block tridiagonal form and its
solution; DIrichlet and Neumann boundary conditions. Treatment of curved boundaries; Solution by A.D.I. method.
Hyperbolic equations: Solution by finite difference methods on rectangular and characteristics grids and their stability.								
Approximate methods: Methods of weighted residual, collocation, Least-squares and
Galerkin' s methods. Variational formulation of a given boundary value problem, Ritz method. Simple examples from ODE and PDE.


RECOMMENDED BOOKS
1. Smith, G D, Numerical solution of partial differential equations, Oxford Univ. Press (1982).
2. R.S. Gupta, Elements of Numerical Analysis, Macmillan India Ltd., 2009.
3. Mitchell, A. R., Computational methods in partial differential equations, John Wiley (1975).
4. Froberg, C. E., Introduction to Numerical Analysis, Addision-Wesley, Reading, Mass (1969).
5. Gerald, C. F., Applied Numerical Analysis Addision Wesley, Reading, Mass (1970).
6. Jain, M. K., Numerical solutions of Differential equations, John Wiley (1984).
7. Collatz, L., Numerical Treatment of Differential Equations, Springer - Verlag, Berlin (1966).

AMC 313-COMPLEX ANALYSIS–II


L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A

Normal families of analytic functions. Montel's theorem, Hurwitz's theorem, Riemann Mapping
theorem, Univalent functions. Distoration and growth theorems for the class S of normalized univalent functions.Koebe 1/4 theorem.Bieberbach Conjecture (statement only) Littlewood's inequality for the class S. Coefficient inequalities for functions in S in case of real coefficients only. Principle of analytic continuation, The general definition of an analytic function. Analytic continuation by power series method.Natural boundary.Schwarz reflection principle, Monodromy theorem.Mittag- Leffler's theorem (only in the case when the set of isolated singularities admits the point at infinity alone as an accumulation point). Cauchy's method of expansion of meromorphic functions. Partial fraction decomposition of cosec Z, Representation of an integral function as an infinite product.Infinite product for sin z.

SECTION-B
The factorization of integral functions. Weierstrass theorem regarding construction of an integral
function with prescribed zeros. The minimum modules of an integral function. Hadamard's three circle theorem.The order of an integral function. Integral functions of finite order with no zeros. Jensen's inequality.Exponent of convergence.Borel's theorem on canonical products. Hadmard's factorization theorem. Basic properties of harmonic functions, maximum and minimum principles, Harmonic functions on a disc.Harnack's inequality and theorem.Subharmonic and superharmonic functions.Dirichlet problem.Green's function.





RECOMMENDED BOOKS
1. Zeev Nihari : Conformal Mapping, Chap.III (section 5), Chap.lV, Chap.V (pages 173-178,
209-220)
2. G. Sansone and : Lectures on the theory of functions of
J. Gerretsen a complex variable, sections 4.11.1 and 4.11.2 only.
3. J. B. Conway : Functions of one complex variable. Springer-vertag-International student
edition, Narosa Publishing House, 1980 (Chap.X only)
4. E. T. Copson : Theory of Functions of a Complex Variable (OxfordUniversity Press),
Chapter IV (4.60, 4.61, 4.62) Chap. VII (excl. Section 7.7) Chap.VIII (Section 8.4).





































AMC 314 -CLASSICAL MECHANICS

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Basic Principles: Mechanics of a Particle and a System of Particles, Constraints , Generalized
Coordinates, Holonomic and Non-Holonomic Constraints. D’AlembertsPriciple and Lagrange’s
Equations, Velocity Dependent Potentials and the Dissipation Function, Simple Applications of the Lagrangianformulation.
Variational Principles and Lagrange’s Equations: Hamilton’s Principle, Derivation of Lagrange’s Equations from Hamilton’s Principle, Extension of Hamilton’s Principle to Non-Holonomic Systems.
Conservation Theorems and Symmetry Properties: Cyclic Coordinates, Canonical Momentum and its Conservation, The Generalized Force, and Angular Momentum Conservation Theorem.
The Two-Body Central Force Problem: Reduction to the Equivalent One-Body Problem, The
Equation of Motion, The Equivalent One Dimensional Problem and the Classification of Orbits, The Virial Theorem, Conditions for Closed Orbits, Bertrand’s Theorem.

SECTION –B
The Kepler Problem: Inverse Square Law of Force, The Motion in Time in the Kepler Problem,
Kepler’s Laws, Kepler’s Equation, The Laplace-Runge-Lenz Vector.
Scattering in a Central Force Field: Cross Section of Scattering, Rutherford Scattering Cross Section, Total Scattering Cross Section, Transformation of the Scattering Problem to Laboratory Coordinates.
The Kinematics of Rigid Body Motion: The Independent Coordinates of Rigid Body, The
Transformation Matrix, The Euler Angles, The Cayley-Klein Parameters and Related Quantities, Euler’sTheorem on the Motion of Rigid Bodies, Finite Rotations, Infinitesimal Rotations, The Coriolis Force.
RECOMMENDED BOOKS		Herbert Goldstein: Classical Mechanics
AMC 315: ALGEBRAIC TOPOLOGY

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 
.
SECTION A
The Fundamental group: Homotopy of paths, Homotopy classes, The Fundamental group, change of base point, Topological invariance, covering spaces, The Fundamental group of the circle. Retractions and fixed points, No Retraction Theorem, The Fundamental theorem of Algebra, The Borsuk - Ulam theorem, The Bisection theorem, Deformation Retracts and Homotopy type, Homotopy invariance.

SECTION B
Direct sums of Abelian Groups, Free products of groups, uniqueness of free products, least normal subgroup, free groups, generators and relations, The Seifert-Van Kampen theorem, also classical version, The Fundamental group of a wedge of circles. Classification of covering spaces: Equivalence of covering spaces, The general lifting lemma, the universal covering space, covering transformation, existence of covering spaces.

BOOKS RECOMMENDED
James R. Munkres: Topology, Pearson Prentice Hall, Chapter – 9(51-58), Chapter –11(67-71),
Chapter - 13 (79-82).












AMC 316 -ANALYTIC NUMBER THEORY

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION -A
Arithmetical functions: Mobius function, Euler’s totient function, Mangoldt function, Liouville’s
function, The divisor functions, Relation connecting and , product formula for (n), Dirichlet
product of arithmetical functions, Dirichlet inverses and Mobius inversion formula, Multiplicative functions, Dirichlet multiplication, The inverse of a completely multiplicative function, Generalized convolutions. Averages of arithmetical functions: The big oh notation, Asymptotic equality of functions, Euler’s summation formula, Elementary asymptotic formulas, Average order of d(n), (n),(n), (n), n), The Partial sums of a Dirichlet product, applications to (n) and (n), Legendre’s identity.
.
SECTION -B
Some elementary theorems on the distribution of prime numbers: Chebyshev’s functions (x) &(x), Relation connecting (x) and (x), Abel’s identity, equivalent forms of Prime number theorem, inequalities for (n) and Pn, Shapiro’s Tauberian theorem, applications of Shapiro’s theorem, Asymptotic formula for the partial sums px(1/p). Elementary properties of groups , Characters of finite abelian groups, The character group, Orthogonality relations for characters, Dirichlet characters, Dirichlet’s theorem for primes of the form 4n-1 and 4n+1, Dirichlet’s theorem in primes on Arithmetical progression, Distribution of primes in Arithmetical progression.

RECOMMENDED BOOKS
1. T.M. Apostol : Introduction to Analytic Number Theory



AMC 317 -OPTIMIZATION TECHNIQUES-I

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Introduction: Definition of operation research, models in operation research, general methods for solving O.R. models, Elementary theory of convex sets.
Linear Programming Problems: Definition of LPP, examples of LPPs, mathematical formulation of the mathematical programming problems, Graphical solution of the problem. Simplex method, Big M method, Two Phase method, problem of degeneracy.
Duality in linear programming: Concept of duality, fundamental properties of duality, duality
theorems, complementary slackness theorem, duality and simplex method, dual simplex method.
Sensitivity Analysis: Discrete changes in the cost vector, requirement vector and co-efficient matrix, addition of a new variable, deletion of a variable, addition of new constraint, deletion of a constraint.
Integer Programming: Introduction, Gomory's all-IPP method, Gomory's mixed-integer method, Branch and Bound method.

SECTION-B
Transportation Problem: Introduction, mathematical formulation of the problem, initial basic feasible solution using North West Corner Method, Least Cost Method and Vogel's Approximation Method, Optimal solution using MODI method, degeneracy in transportation problems, some exceptional cases in transportation problems,
Assignment Problems: Introduction, mathematical formulation of an assignment problem, assignment algorithm, unbalanced assignment problems, Travelling Salesman problem.
Games & Strategies : Definition & characteristics of Games. Two person zero sum games, Maximinminimax principle, Games without saddle points, Mixed Strategies, Graphical method for solving 2 × and × 2 games, Concept of Dominance, Reducing the game problem to LPP, Limitations.





RECOMMENDED BOOKS
1. Kanti Swarup, P. K. Gupta and Man Mohan: Operations Research, Sultan Chand and Sons, New
Delhi.
2. Chander Mohan and Kusum Deep: Optimization Techniques, New Age International, 2009.
3. H.S. Kasana and K.D. Kumar: Introductory Optimization, Springer
4. Hadley, G: Linear Programming



































AMC 318-Fuzzy Sets and Applications


L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Classical Sets and Fuzzy Sets: Overview of Classical Sets, Membership Function, a-cuts, Properties of a-cuts, Decomposition Theorems, Extension Principle.
Operations on Fuzzy Sets: Compliment, Intersections, Unions, Combinations of operations,
Aggregation Operations.
Fuzzy Arithmetic: Fuzzy Numbers, Linguistic Variables, Arithmetic Operations on intervals and Numbers, Lattice of Fuzzy Numbers, Fuzzy Equations.
Fuzzy Relations: Crisp and Fuzzy Relations, Projections and Cylindric Extensions, Binary Fuzzy Relations, Binary Relations on single set, Equivalence, Compatibility and Ordering Relations, Morphisms, Fuzzy Relation Equations.

SECTION-B
Possibility Theory: Fuzzy Measures, Evidence and Possibility Theory, Possibility versus Probability Theory.
Fuzzy Logic: Classical Logic, Multivalued Logics, Fuzzy Propositions, Fuzzy Qualifiers, Linguistic Hedges.
Uncertainty based Information: Information and Uncertainty, Nonspecificity of Fuzzy and Crisp sets, Fuzziness of Fuzzy Sets. Applications of Fuzzy Logic.

References
1. Klir G. J. and Folyger T. A., Fuzzy Sets: Uncertainty and Information, PHI (1988).
2. Klir G. J. and Yuan B., Fuzzy sets and Fuzzy logic: Theory and Applications, PHI
(1995).
3. Zimmermann H. J., Fuzzy Set Theory and its Applications, Allied Publishers (1991).
4. 4. Chander Mohan, An Introduction to Fuzzy Set Theory and Fuzzy Logic, M V Learning

AMC 319: SOLID MECHANICS

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

Section A
Tensor Algebra: Coordinate-transformation, Cartesian Tensor of different order. Properties of Tensors, Isotropic tensors of different orders and relation between them, symmetric and skew-symmetric tensors. Tensor Invariants, Deviatoric tensors, eigenvalues and eigen-vectors of a tensor. Tensor analysis: scalar, vector, tensor functions, Comma notation, gradient, divergence and curl of a vector/tensor field. (Relevant portions of Chapters 2 and 3 of book by D.S. Chandrasekharaiah and L. Debnath) Analysis of strain: Affine transformation, Infinitesimal affine deformation, Geometrical Interpretation of the components of strain. Strain quadric of Cauchy. Principal strains and invariance, General infinitesimal deformation, Saint-Venants equations of compatibility, Finite deformations Analysis of Stress: Stress tensor, Equations of equilibrium, Transformation of coordinates, Stress quadric of Cauchy, Principal stress and invariants, Maximum normal and shear stresses. (Relevant portion of Chapter 1 & 2 of book by I.S. Sokolnikoff).

Section B
Equations of Elasticity: Generalized Hooks Law, Anisotropic medium, Homogeneous isotropic media, Elasticity, moduli for Isotropic media. Equilibrium and dynamic equations, for and isotropica elastic solid, Strain energy function and its connection with Hooke's Law, Uniqueness of solution. Beltrami- Michell compatibilty equations, Saint-Venant's principle.(Relevant portion of Chapter 3 of book by I.S. Sokonikoff). Two dimensional problems: Plane stress, Generalized plane stress, Airy stress function. General solution of biharmonic equation. Stresses and displacements in terms of complex potentials. The structure of functions of (z) and (z). First and second boundary-value problems in plane elasticity. Existence and uniqueness of the solutions (Section 65-74 of I.S.Sokolnikoff).






Recommended Books:
1. I.S. Sokolnikoff, Mathematical Theory of Elasticity, Tata-McGraw Hill Publishing company
Ltd. New Delhi, 1977.
2. A.E.H. Love, ATreatise on the Mathematical theory of Elasticity, dover Publications, New
York.
3. Y.C. Fung. Foundations of Solid Mechanics, Prentice Hall, New delhi, 1965.
4. D.S. Chandrasekharai and L. Debnath, Continuum Mechanics, Academic Press, 1994.
5. Shanti Narayan, Text Book of Cartesian Tensor, S. Chand & Co., 1950.
6. S. Timeshenki and N. Goodier. Theory of Elasticity, McGraw Hill, New York, 1970.
7. I.H. Shames, Introduction to Solid Mechanics, Prentice Hall, New Delhi, 1975.

































SEMESTER IV

AMC-400 SOFTWARE LABORATORY-IV

L	T	P                                                                                 University Exam: 30
0	0	4				                              Internal Assessment: 20     
Time Allowed: 3 hours		     			                  	       Total: 50	

This laboratory course will mainly comprise exercises based on what is learnt under the
 Elective-III paper.
































AMC-401 COMPUTER NETWORKS

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Computer Networks: Uses of Computer Network, Network Hardware, Network Software, Goals and Applications of Computer networks, Structure of Computer Network: Point-to-point structure, Broadcasting structure.
Reference Models: OSI Reference Model, TCP/IP reference Model, Comparison of OSI and TCP Reference Model.
Data Communication: Transmission media, Wireless communication, and the Telephone system, Introduction to cellular radio and communication satellite, ALOHA Protocols.
Network layer: Communication networking techniques, circuit switching, message switching, packet switching, broadcast networks. Packet switching: virtual circuits and datagrams, routing, traffic control,congestion control.

 SECTION-B
Internetworking: bridge/router/gateway, connection oriented and connection-less inter networking. Services and protocols for transport layer, session layer and presentation layer.
Internet Protocol: IP protocol, IP Addresses, Subnets, Internet Control Protocol, Introduction to interior and exterior gateway routing protocol, internet multicasting and mobile IP.
Internet Applications: Domain Name System, Electronic mail, The World Wide Web, Introduction to Multimedia - Audio, Video, Data compression, FTP model, FTP interface.
Security in Computer Networks: Network Security, Secure Communication, Network Security
Considerations in Internet, Firewalls, Principles of Cryptography – Symmetric Key, Public Key
Encryption, Authentication, Integrity, Digital Signature.


BOOKS RECOMMENDED
1. Andrew S. Tanenbaum, “Computer Networks”, Third Edition, PHI Publications, 1997.
2. Stallings William, “Data & Computer Communication”, 6th Edition, PHI Publications.
3. D.E. Corner, “Computer Networks and Internet’, Second Edition, Addison-Wesley Publication,
2000.
4. D. Bertsellas and R. Gallager, “Data Networks”, 2nd Edition, Prentice Hall, 1992.



































AMC-402 DATABASE MANAGEMENT SYSTEM

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION A
Basic Concepts: Database, DBMS: Need, Characteristics, Components, Advantages, Disadvantages; Database users, database architecture, Views of data- schemas and instances, Data independence. Database Languages and Interfaces, DBA and its responsibilities.
Entity-relationship model: Entities, Relationships, Representation of entities, attributes, Representation of relationship set, Generalization, aggregation.
The Relational Model: Relational Database: Attributes, Domains, Tuples, Relations and their schemes, relation representation, Keys, Integrity constraints, Transformation of entity relationship model into relational schema, Normalization for Relational Databases: 1NF, 2NF, 3NF, BCNF.
Relational Algebra and Relational Calculus: Relational Algebra: Operations- projection, selection, union, intersection, difference, Cartesian product, division, join and relational algebra queries; Relational Calculus: Tuple oriented and domain oriented relational calculus.

SECTION B
Storage and File Organization: Overview of physical storage media, Storage access; File organization: Organization of records in files, Operations on Files, Serial Files, Sequential Files , Index-Sequential Files, Direct Files.
Transaction and Concurrency control: Concept of transaction, ACID properties, Serializibility, States of transaction, Concurrency control: Locking techniques, Time stamp based protocols, Granularity of data items.
Crash Recovery and Backup: Failure classifications, storage structure, Recovery & atomicity,
Recovery Techniques Based on Deferred Update, Immediate Update, Shadow Paging, Checkpoints.
Security and privacy: Database security issues, Discretionary access control based on grant & revoking privilege, Encryption & public key infrastructures.
Distributed Databases: Introduction, Characteristics, advantages and disadvantages, Components, Distributed Database Design, Homogeneous and Heterogeneous DBMS.


Books Recommended:
1. Introduction to database systems: C.J.Date
2. Database Management Systems : Bipin Desai
3. Database system concepts : Korth
4. Principles of Database Management: James Martin
5. Computer Database organization : James Martin
6. Fundamentals of Database Systems: Elmasri Navathe




































AMC-403 Mobile Computing

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Introduction: Challenges in mobile computing, coping with uncertainties, resource poorness, bandwidth, etc. co-channel interference, frequency reuse, capacity increase by cell splitting. Evolution of mobile system: CDMA, FDMA, TDMA, GSM. Mobility Management: Cellular architecture, Co-channel interference, Mobility: handoff, types of handoffs; location management, HLR-VLR scheme, Mobile IP, cellular IP, File System Support for Mobility: Distributed file sharing for mobility support, Coda and other storage manager for mobility support Adhoc Network Routing Protocols: Ad hoc network routing protocols, destination sequenced distance vector algorithm, cluster based gateway switch routing, global state routing, fish-eye state routing, dynamic source routing, ad hoc on-demand routing, location aided routing, zonal routing algorithm.

SECTION-B
Wireless Sensor Networks: Overview of sensor network protocols, architecture, applications; Design issues; main features of WSNs; Sensor deployment, Scheduling and coverage issues, self configuration and topology control, node discovery protocols Network layer protocols: Data dissemination and processing; multi-hop and cluster based protocols; routing. Middleware and application layers: Data dissemination; data storage; query processing; sensor Web; sensor Grid, Data Aggregation. Issues and challenges: Energy preservation and efficiency; security challenges; fault-tolerance.


BOOKS RECOMMENDED
1. Introduction to Wireless and Mobile Systems, D P Aggarwal & Qing-An Zeng, 2004,
Thompson Brooks/ Vikas Publishing House.
2. Mobile Communications, J. Schiller. Addison Wesley, 2000.
3. Wireless Communication & Networks by William Stallings By William Stallings, Prentice Hall, August 200





































AMC-404 Artificial Neural Networks

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Introduction: Biological Analogy, Architecture classification, Neural Models, Learning Paradigm and Rule, single unit mapping and the perception.
Concepts in ANN: Feed forward networks – Review of optimization methods, back propagation,
variation on back propagation, FFANN mapping capability, Mathematical properties of FFANN’s Generalization, Bios and variance Dilemma, Radial Basis Function networks.

SECTION-B
Recurrent Networks: Symmetric Hopfield networks and associative memory, Boltzmann machine, Adaptive Resonance Networks.
Other Networks: PCA, SOM, LVQ, Hopfield Networks, Associative Memories, RBF Networks, Applications of Artificial Neural Networks to Function Approximation, Regression, Classification, Blind Source Separation, Time Series and Forecasting.

BOOKS RECOMMENDED:
1. Haykin S., Neural Networks-A Comprehensive Foundations, Prentice-Hall International
1999).
2. Zurada J M, Introduction to Artificial Neural Systems, Jaico Publishing House (1999).
3. Anderson J.A., An Introduction to Neural Networks, PHI, (1999).
4. Freeman J.A., D.M. Skapura, Neural Networks: Algorithms, Applications and Programming
Techniques, Addison-Wesley (1999).





AMC-405 SOFTWARE ENGINEERING

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 


SECTION – A
Introduction: System Engineering Vs Software Engineering, Software Evolution, Software
Characteristics, Challenges in Software Engineering.
Software Process Models: Software Development Life Cycle, Waterfall Model, Incremental Model, Prototyping Model, Evolutionary Model, Spiral Model, Rapid Application Development Model, Open Source Development, Agile Methods.
Project Management Concepts: Management Activities, Project Planning, Project Scheduling, Size Estimation – LOC, FP; Cost Estimation Models –COCOMO, COCOMO-II.
Software Requirements Analysis and Specification Concepts: Requirement Engineering,
Requirement Elicitation Techniques, Requirements Documentation, Characteristics and Organization of SRS
Software Analysis: Principles, Structured vs. Object Oriented Analysis, DFD, Data Dictionary,
Structured Charts.

SECTION – B
Software Design and Coding Concepts: Design Principles, Modularity, Cohesion and Coupling and their classification, top-down and bottom-up design, Data Design, Architectural design, Interface Design Structured Vs Object Oriented Design.
Coding: Coding Standards, Coding Conventions and Programming Style.
Testing: Verification and Validation, Testing Process, Design of Test Cases, Software Testing
Strategies, Unit Testing, Integration Testing, Top Down and Bottom Up Integration Testing, Alpha & Beta Testing, System Testing and Debugging.
Software Maintenance: Need of Software maintenance, types of maintenance, maintenance techniques, Reverse Engineering, Reengineering.
Technical Metrics for Software: Software Measurements vs Metrics, Metrics for the Analysis Model, Metrics for Design Model, Metrics for Source Code, Metrics for Testing, Metrics for Software Quality.
CASE (Computer Aided Software Engineering): CASE and its Scope, Building blocks of CASE, CASE Tools.

Book Recommended:
1. Ian Sommerville : Software Engineering, Seventh Edition, Pearson Education.
2. R.S. Pressman : Software Engineering: A Practitioner's Approach, Sixth Edition, McGraw Hill.
3. S.L. Pfleeger, J.M. Atlee : Software Engineering: Theory and Practice, Second Edition, Pearson Education.
4. Douglas Bell : Software Engineering for Students, Fourth Edition, Pearson Education.
5. Pankaj Jalote : An Integrated Approach to Software Engineering, Second Edition, Narosa.
































AMC-406 IMAGE PROCESSING

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Introduction to Image Processing: Digital Image Processing, Elements of Image Processing Systems- Image Acquisition, Processing, Communication, Display.
Digital Image Fundamentals: Uniform and Non-uniform Sampling and Quantization, Basic
Relationships between pixels-Neighbours of a pixel, Connectivity, Distance Measures, Imaging
Geometry-Perspective transformations, Camera Model, Stereo Imaging.
Image Transforms: Introduction to Fourier Transform, Discrete Fourier Transform, Properties of the Two-Dimensional Fourier Transform, The Fast Fourier Transform (FFT).
Image Enhancement: Histogram Processing, Histogram equalization, Histogram matching, Image Averaging, Smoothing Filters, Sharpening Filters, Low Pass and High Pass Filtering, Generation of Spatial Masks from frequency Domain Specifications.
Colour Image Processing: Colours Fundamentals, Colour Models, Pseudo-Colour image processing.

SECTION-B
Image Restoration: Degradation Model, Circulant and Non-circulant Matrices, Algebraic Approach to Restoration, Inverse Filtering, Wiener Filter, Constrained Least Square Restoration, Geometric Transformations.
Image Compression: Fundamentals, Image Compression models, Lossy and lossless Compression, Image Compressions standards.
Image Segmentation: Detection of Discontinuities, Edge Linking and Boundary Detection, Hough Transform, Thresholding, Region Oriented Segmentation.
Representation, Description, recognition and Interpretation Fundamentals.

Books Recommended:
1. Gonzalez & Woods : Digital Image Processing, Pearson Publishing Company Ltd.
2. Jain , Anil K. : Fundamentals of Digital Image Processing, Pearson.
3. Jensen, John R. : Introductory Digital Image Processing, Prentice Hall.
4. Dougherty, Edward R. : Image Processing Digital Techniques.





































AMC-407 SOFT COMPUTING

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION – A
Introduction: Introduction to Soft Computing and its application.
Introduction to Artificial Intelligence: Agents Behavior and Environments, Structure of Agents, Introduction to Planning Problem.
NEURAL NETWORK: Basic concepts and characteristics, artificial neuron model and terminology, neural network architectures-McCulloch- Pits, Hebbs Learning, linear separability
Supervised Learning: Perceptron, ADALINE and MADALINE networks, back-propagation network(BPN), BPN architecture, training algorithm, parameters and selection
Unsupervised Learning: Maxnet, Maxican Hat Net, Hamming Network, Kohnen's self organizing networks, Introduction to ART networks.

SECTION – B
FUZZY LOGIC: Crisp sets, fuzzy sets, membership function, basic fuzzy set operations, fuzzy set properties, crisp relations, fuzzy relations, operation on fuzzy relations, fuzzy systems, crisp logic, predicate logic, fuzzy logic, fuzzy rule based system and de-fuzzification methods, reasoning with fuzzy logic. Fuzzy If-Then Rule Base – Inference Engine, Fuzzy decision making, Application of fuzzy systems.
GENETIC ALGORITHM AND GENETIC MODELLING: Basic concepts, biological background, survival of the fittest, working principle, encoding techniques, fitness function, reproduction including Roulette-wheel selection, boltzman selection, tournament selection, rank selection and steady state selection, Operators: Crossover techniques, mutation, inversion, deletion , duplication, Convergence.

Books Recommended:
1. S. Rajasekaran, G.A. Vijayalakshmi Pai: Neural Networks, Fuzzy Logic and Genetic Algorithms:
Synthesis and Applications, 15th Edition, PHI Learning.
2. S.N Sivanandam, SN Deepa: Principles of Soft Computing, Wiley India, 2nd Edition
3. James Freeman A. and David Skapura: Neural Networks - Algorithms, Applications &
Programming Techniques, Addison Wesley





































AMC-408 INFORMATION SECURITY

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 
.
SECTION – A

Basic Encryption and Decryption: Attackers and Types of threats, challenges for information security, Encryption Techniques, Classical Cryptographic Algorithms: Monoalphabetic Substitutions such as the Caesar Cipher, Cryptanalysis of Monoalphabetic ciphers, Polyalphabetic Ciphers such as Vigenere, Vernam Cipher.

Stream, Block, Symmetric Key and Asymmetric Key Ciphers: Rotor based system and shift register based systems. Block cipher: principles, modes of operations. The Data encryption Standard (DES), Analyzing and Strengthening of DES, Introduction to Advance Encryption Standard (AES), Concept and Characteristics of Public Key Encryption system, Rivets – Shamir-Adlman (RSA) Encryption, Digital Signature Algorithms and authentication protocols, The Digital Signature Standard (DSA).
Number theory and basic Algebra: Modular Arithmetic, Euclidean algorithm, Random number
Generation

SECTION – B

Key Management Protocols: Solving Key Distribution Problem, Diffie-Hellman Algorithm, Key Exchange with Public Key Cryptography.

Message Authentication and Hash Functions Authentication Requirements, Authentication Functions, Message Authentication codes, Hash Functions, Hash Algorithms (MD-5 and SHA-1) KeyManagement Algorithms.
Network Security: Kerberos, IP security: Architecture, Authentication Header, Encapsulating Security Payload, Digital Signatures and Digital Signature Standards
Firewalls: Firewall Design principles, Characteristics, Types of Firewall, trusted systems, Virtual Private Networks.


Books Recommended:
1. William Stallings: Network Security Essentials, Applications and Standards Pearson Education.
2. William Stallings: Cryptography and Network Security Principles and practice. 2/e,Pearson
Education.
3. Bishop, Matt: Introduction to Computer Security. Addison-Wesley,Pearson Education, Inc.
ISBN: 0-321-24744-2. (2005) Michael. E. Whitman and Herbert J. Mattord : Principles of
Information Security
4. Atul Kahate: Cryptography & Network Security, TMH, 2nd Edition

































AMC-409 MATLAB PROGRAMMING
L	T	P                                                                        University Final Practical Exam: 60
0	0	5				                                Internal Practical Exam:         40      
		     					  		                               Total: 100								
INSTRUCTIONS
This is a practical lab oriented course in which practicals will be conducted as per the following syllabus

Programming Environment:   MATLAB Windows, Expressions, Constant, Variables and assignment statement,  Arrays.
Graph Plots: Basic plotting, Built in functions, Generating waveforms, Sound replay, load and save.
Procedures and Functions:  Arguments and return values, M-files, Formatted console input-output, String handling
Control Statements:  Conditional statements: If, Else, Elseif, Repetition statements: While, For
Manipulating Text:  Writing to a text file, Reading from a text files, Randomising and sorting a list,  searching a list.
GUI Interface:   Attaching buttons to actions, Getting Input, Setting Output
Discrete Linear Systems : Characterisation of linear systems, Finite Impulse Response filters, Infinite Impulse Response filters, Frequency response.
Spectral Analysis: Filterbank analysis, Fourier analysis, Spectrograms, Filterbank synthesis.
Speech Signal Analysis: Fundamental frequency estimation – frequency domain, Fundamental frequency estimation – time domain, Formant frequency estimation
Function minimization and parameters search: Polynomial fit: 1D and 2D fits, Data windowing, Error bounds.
Arbitrary function fit : Error function,  Fixing parameters. Matrix and linear algebra, Numerical methods and simulations, Random number generation, Montecarlo methods.
MATLAB toolboxes: Fuzzy logic tool box, optimization tool box, ode15s, image processing tool box.
Simulink: introduction, Control system analysis and design, Compensator design, solution of differential equations and other dynamic systems.
References:
1. "Essential MATLAB for scientists and engineers" by Brian D. Hahn, Arnold, 2001, ISBN 0-7506524-0-3.
2. "MATLAB: A Practical Introduction to Programming and Problem Solving" by Stormy Attaway, 3rd edition,  Elsevier, 2013.
3. "Modeling and Simulation using MATLAB - Simulink" by Dr. Shailendra Jain,, Wiley, January 2015.
4. MATLAB Getting Started Guide http://www.mathworks.com/help/pdf_doc/matlab/getstart.pdf 
5. MATLAB Central (script, toolbox, blog, newsgroup) http://www.mathworks.com/matlabcentral



































AMC-410: HOMOLOGY THEORY

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION - A
Singular Homology Theory: Euclidean Simplexes, Linear Maps, Singular p-simplex, the group Cp (E;G), induced homomorphism on chains. The Boundary Operator d, the boundary of a singular simplex, the boundary of a p-chain. Cycles & Homology; the group Zp(E; G), the homology groups Hp(E;G), Hp(E,F;G). induced homomorphism on relative homology groups, the dimension theorem, the Exactness theorem; exact sequence, the boundary homomorphism & the exactness of the singular homology sequences. (R.R. : Sec 1-1 to 1-9)
Singular and Simplicial Homology: Homotopic maps of pairs, the prism operator P. The homotopy theorem. The Excision Theorem; the barycentric subdivision operator B. The Axiomatic Approach; Simplicial Complexes, traingulable space, triangulation, The Direct Sum Theorem. The Direct Sum Theorem for complexes. (R.R. : Sec 1-10 to 2-4)

SECTION - B
Simplicial Homology : Homology groups of cells and spheres, Orientation, Homology groups of a Simplicial pair, Formal description of Simplicial Homology; the oriented chain group, the oriented boundary operator, the oriented simplicial homology group, simplicial map, cell complexes, canonical Basis, the Betti group Bp and the Torsion Group Tp. (R.R. : Sec 2-5 to 2-10)
Chain Complexes : Singular chain complex, oriented simplicial chain complex, the group Kp of pchains of a chain Complex, the group Kp of Co-chains, Co-boundary operator, the co-chain complex & the pth Co-homology group Hp(K), Chain homomorphism, induced homomorphism on homology and co -homology groups. Chain homotopy and the Algebraic homotopy theorem.
(R.R. : Sec 3-1 to 3-6)

BOOKS RECOMMENDED
1. A.H. Wallace: Algebraic Topology : Homology and Cohomology.


AMC-411-THEORY OF LINEAR OPERATORS

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Spectral theory in normed linear spaces, resolvant set and spectrum. Spectral properties of bounded linear operator. Properties of resolvant and spectrum. Spectral mapping theorem for polynomials, spectral radius of bounded linear operator on a complex Banach space.
Elementary theory of Banach algebras. Resolvant set and spectrum. Invertible elements, Resolvant equation. General properties of compact linear operators.

SECTION-B
Spectral properties of compact linear operators on normed space. Behaviour of compact linear operatorswith respect to solvability of operator equations. Fredholm type theorems. Fredholm alternativetheorems.Spectral properties of bounded self-adjoint linear operators on a complex Hilbert space. Positiveoperators. Monotone sequence theorem for bounded self-adjoint operators on a complex Hilbert space.Square roots of positive operators. Spectral family of a bounded self-adjoint linear operator and itsproperties, Spectral theorem.

RECOMMENDED BOOKS
1. E. Kreyszic : Introductory Functional Analysis with Applications.
2. Bachman and Narici : Functional Analysis







AMC-412- GEOMETRY OF DIFFERENTIAL MANIFOLDS

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Topological groups, Lie groups and Lie algebras. Product of two Liegroups, One parameter subgroups and exponential maps. Examples of Lie groups, Homomorphism and Isomorphism, Lie transformation groups, General Linear groups. Principal fibre bundle, Linear frame bundle, Associated fibre bundle, Vector bundle, Tangent bundle, Bundle homomorphism.

SECTION-B
Sub-manifolds, induced connection and second fundamental form. Normals, Gauss formulae,
Weingarten equations, Lines of curvature, Gauss and Mainardi–Codazzi equations. Almost Complex manifolds , Nijenhuis tensor, Contravariant and covariant almost analytic vector fields,
F-connection.


RECOMMENDED BOOKS:
1. K. Yano and M. Kon : Structure of Manifolds, World. Scientific Publishing Co. Pvt. Ltd.,
1984 (Rel. Portion).
2. Y. Matsushima : Differentiable Manifolds , Marcel Dekker , Inc. New York, 1972.
3. Nomizu and Kobayashi: Foundation of Differential Geometry









                                              
AMC 413: CATEGORY THEORY -II
L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 
                                                                 SECTION- A
Equivalence : The functor category Fun (C D) and natural isomorphism. (R.R: Sections 6.1, 6.2 and 7.1 to 7.5) Equivalence : Exponentials of Categories, The Bifunctor Lemma, Cat is cartesian closed, Functor Categories, Equivalence of Categories, Examples of Equivalence : Setsfin and Ordfin., Pointed Set and partial maps, slice categories and indexed families, stone duality.(R.R 7.6 to 7.9) 
Categories of Diagrams : Set-valued functor categories, The Yoneda embedding, The Yoneda Lemma, Applications of the Yoneda lemma, Limits, Colimits and Exponentials in Categories of diagrams. Hom (X, GP ) and Hom ( X x P , Q) . (R.R. : Sections 8.1 to 8.7) 

					SECTION- B
Adjoints: Adjunction between categories, left and right adjoints, Hom-Set definition of adjoints. Examples of Adjoints, Uniqueness up to isomorphism. Order Adjoints and interior operation in Topology as an order adjoint. Preservation of Limits (Co limits) by Right (Left) Adjoints. UMP of the Yoneda Embedding and Kan Extensions. Statement only of the Adjoint Functor Theorem.
Monads and Algebras: The Triangle Identities, Monads and Adjoints, Algebras for a monad, The Elinberg- Moore Category and the Kliesli Category, Comonads and Colagebras. (R.R. Chapter 9; Sections 9.1 to 9.4, 9.6 AFT from Sec 9.8 and Chapter 10; Sections 10.1 to 10.4).
 RECOMMENDED BOOKS
 Steve Awodey: Category Theory, (Oxford Logic Guides, 49, Oxford University Press.)
AMC-414: Optimization Techniques –II

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 


Section A
Quadratic Programming: Wolfe’s Modified Simplex Method, Beale’s method for Quadratic
Programming, Separable, Convex programming.
Linear Complimentary Problem: Lemke’s Complementary Pivoting Algorithm, Solution of Quadratic programming, Problems using Linear Complementary method.
Separable Programming: Introduction, Reduction of Separable Programming to Linear programming Problem, Separable Programming Algorithm.
Goal Programming: Introduction, formulation of linear Goal Programming, Graphical & Simplex Method for Goal Programming.

Section B
Geometric Programming: Introduction, constrained & unconstrained Geometric Programming
Problem, Complementary Geometric programming.
Fractional Programming: Introduction, Mathematical formulation of Linear fractional programming problem, Method due to Charnes and Cooper, Problems of Fractional Programming.
Dynamic Programming: Introduction, nature of Dynamic Programming (DP), Solution of Discrete DPP, Application of DP in Linear Programming.
Decision Theory: Introduction & components of Decision Theory, EMV,EOL, Decision making under uncertainty, Decision making under utilities, Decision making under Risk.
Simulation: Introduction, Advantages & disadvantages, Event –type, Monte-Carlo simulation,
Application to Inventory, Queueing, Capital Budgeting, Financial Planning, Maintenance, Job
Sequencing, Networks.







RECOMMENDED BOOKS
1. Sharma, S.D.: Operation Research, Kedar Nath and Co., Meerut.
2. Chander Mohan and Kusum Deep: Optimization Techniques, New Age International, 2009.
3. Kanti Swarup, P.K. Gupta and Man Mohan: Operations Research, Sultan Chand and Sons.
4. Hamdy A. Taha: Operations Research; An Introduction, PHI, New Delhi.
5. Kasana H.S. and Kumar, K.D.: Introductory Operation Research, Springer.




































AMC 415: HOMOLOGICAL ALGEBRA

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Homology functors : Diagrams over a ring, Translations of diagrams, Translation category, split exact sequence, images and kernel as functors, Homology functors, The connecting homomorphism, Complexes, boundary homomorphism, differentiation homomorphism, homology modules, right and left complexes, exact homology sequence and Homotopic translations. (R. R. : Chapter 4 of Northcott)
Projective and injective modules : Projective modules, injective modules, An existence theorem for injective modules, Complexes over a modules, right and left complexes over a module, augmentation translation and augmentation homomorphism, acyclic right and acyclic left complexes over a module, Projective and injective resolutions of a module, Properties of resolutions of a module. (R.R ; Sections 5.1 to 5.5)

SECTION-B
Derived Functors: Projective and injective resolutions of an exact sequence, Properties of resolutions of sequences, Functors of complexes, Associted translations, Functors of two complexes, Right-derived functors, the defining systems and the connecting homomorphisms, the functor R0T, Left-derived functors, the functor L0T. (R.R. Sections 5.6 to 6.4)
Torsion and Extension Functors: Connected sequences of functors, Connected right and left sequences of covariant and contravariant functors, homomorphism and isomorphism as a natural equivalence between connected sequences of functors. Torsion functors Torn , Basic properties of Torsion functors, Extension functors Extn and Basic properties of extension functors.
(R.R. Sections 6.5 to 7.4)


RECOMMENDED BOOKS
1. D. G. Northcott : An introduction to Homological Algebra.
                                  
AMC-416: Finite Element Methods
L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

                                                              SECTION-A

Finite Elements: definition and properties, assembly rules and general assembly procedure, features of assembled matrix, boundary conditions.
 Continuum problems: classification of differential equations, variational formulation approach, Ritz method, generalized definition of an element, element equations from variations. Galerkin’s weighted residual approach, energy balance methods.

SECTION-B

Element shapes and interpolation functions: Basic element shapes, generalized co-ordinates, polynomials, natural co-ordinates in one-, two- and three-dimensions, Lagrange and Hermite polynomials, two-D and three-D elements for Co and C1 problems, Co-ordinate transformation, iso-parametric elements and numerical itegration. Application of finite element methods to elasticity problems and heat transfer. 


BOOKS RECOMMENDED 
1. Reddy, J. N.: An Introduction to the Finite Element Methods, McGraw-Hill (2006).
2. Bathe, K. J.: Finite Element Procedures, Prentice Hall (2002).
3. Cook, R. D., Malkus, M.E. P. and Witt, R.J.:  Concepts and Applications of Finite Element Analysis, John Wiley and Sons (2001).




































AMC-417 FLUID MECHANICS
L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Equations of Fluid Mechanics : Real and continuous fluids, differentiation following the motion,
equation of continuity, Stream function, Stream lines, Pressure, Euler's equation of motion. Bernoulli'stheorem Steady irrotational non-viscous compressible flow.Vorticity, circulation, Kelvin's theorem on constancy of circulation, Kinetic energy. Three dimensional problems : Laplace's equation. Three dimensional sources and dipoles. Spherical obstacle in a uniform
steam Moving sphere, images.

SECTION-B
Application of complex variable method : Conjugate functions in plane, complex potential,
incompressible flow in two dimensions, uniform stream, Source and sink, Vortex, Two dimensional dipole, Superposition, Joukowski's transformation. Milne Thomson circle theorem, Blasius theorem, Drag and lift. Source and vortex filaments, vortex pair, rows of vortices, Karman cortex street. Viscous flow : Navier Stokes equations, Dissipation of energy. Diffusion of vorticity in an incompressible fluid, condition of no slip, Steady flow between two parallel infinite flat plates, steady flow through a straight circular pipe (Poiseuille Flow).

RECOMMENDED BOOKS
1. D. E. Rutherford : Fluid Dynamics,
2. F. Chorlton : Fluid Dynamics, (Relevant portion).









AMC 418- ALGEBRAIC CODING THEORY

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Introduction to error-correcting codes, The main coding theory problem, An introduction to finite fields, Introduction-to Linear codes, Encoding & Decoding with a linear code.
The dual code, the parity-check matrix and syndrome decoding, incomplete decoding.

SECTION-B
Hamming codes, extended binary Hamming codes, Q-ary Hamming codes, Perfect codes, Golay codes, sphere packing bound. Cyclic codes, Hamming codes as cyclic codes, BCH codes, Quadratic residue codes.

RECOMMENDED BOOKS
1. Raymond Hill : Introduction to Error Correcting Codes (Ch 1-0 & 12)
2. F. J. Macwilliams& NJA Sloane : Theory of Error Correcting Codes











AMC-419 - Commutative Algebra

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 


SECTION-A
Nil radical and Jacobson radical of Ring, Operation on ideals, Extension and Contraction of Ideals, The Prime Spectrum of Ring, Zairiski Topology Exact sequence of Modules, Tensor product of modules, Restriction and Extension of Scalars, Exactness property of Tensor product, Flat Modules, Tensor product of Algebras.

SECTION-B
Rings and Modules of Fractions, Local properties, Extended and Contracted ideals in rigs of Fractions. Primary decomposition : Primary ideals, Decomposable Ideals, First Uniqueness Theorem, Isolated prime ideals, Second Uniqueness Theorem, behavior of primary ideals under localozation.

RECOMMENDED BOOKS
1. M.F. Atiyah, I.G MacDonald : Introduction to Commutative Algebra (Chapter 1-4)
2. David S. Dummit M. Foote : Abstract Algebra second edition.\










AMC-420 -OPERATIONS RESEARCH

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks. Use of Non-Programmable calculator is allowed.


INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Queueing Models: Characteristics of queueing system. Distribution in queueing systems, Poission arrivals and exponential Service time. Transient and steady state solutions. Probabilistic Queueing Models (Model I (M/M/1) ( ∞/FCFS), Model II A (General Erlang Queueing Model), Model II B (M/M/1) : (∞/SIRO), Model-III (M/M/1):(N/FCFS), Model IV(M/M/S):( ∞/FCFS), Model V (M/M/S); (N/FCFS), Model VIA (M/EK /1): ( ∞, /FCFS), Model VIB (M/EK /1): (1, /FCFS), Measures and their solutions.
Reference: Sharma, S.D: Operation Research, Kedar Nath and Co., Meerut.


Inventory Models: Introduction, Costs involved in inventory problems, variable in inventory problems, Classification of inventory models, Deterministic inventory model (DIM), Basic Economic order Quantity (EOQ) models with no shotages: Model I (a), I (b), I (c), DIM with Shortages: Model II(a), II (b), II (c), multi- item deterministic inventory models: Model III (a), III(b), III(c), Introduction to stochastic inventory models.
Reference: Sharma, S.D: Operation Research, Kedar Nath and Co., Meerut.

SECTION B

Replacement & Maintenance Problems: Replacement policy when money value changes & does not change with time, Group replacement of item that fails suddenly, the general renewal process.
Network Analysis: Introduction to Networks, Minimal Spanning Tree problem, shortest path problems, Dijkastra’s algorithm, Floyd’s Algorithm, Maximum Flow problem,
Project Management: Critical Path method, critical path computations, optimal Scheduling by CPM, Project Cost Analysis, PERT, Distinction between CPM and PERT.


RECOMMENDED BOOKS
1. Sharma, S.D.: Operation Research, Kedar Nath and Co., Meerut.
2. Chander Mohan and Kusum Deep: Optimization Techniques, New Age International, 2009.
3. Kanti Swarup, P.K. Gupta and Man Mohan: Operations Research, Sultan Chand and Sons.
4. Hamdy A. Taha: Operations Research; An Introduction, PHI, New Delhi.
5. Kasana H.S. and Kumar, K.D.: Introductory Operation Research, Springer.






































AMC-421: WAVELETS

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

Section A
Fourier transforms and its basic properties, Poisson’s summation formula, Gibb’s phenomenon,
Heisenberg uncertainty principle. Applications of Fourier tansforms to ordinary and partial differential equations. Classification and joint time frequency analysis of signals. Definition, examplesand basic properties of Gabor transforms. Frames and frame operators. Zak transforms: definition and basic properties.

Section B
Discrete and discrete- time and continuous wavelet transforms. Scaling functions, Multi Resolution Analysis (MRA), wavelet functions, Parseval’s Theorem.Examples of wavelet expansions.Wavelet transforms for partial differential equations: General procedure, error estimation by wavelet basis. Introduction to signal and image processing, representation of signals by frames.

RECOMMENDED BOOKS
1. Introduction to Wavelets and Wavelet Transforms, C. S. Burrus, R. A. Gopinath, H. Guo, Prentice Hall.
2. An Introduction to Wavelets, C.K. Chui, Academic Press
3. Wavelet Transforms and Their Applications, Loknath Debnath, Birkhauser
4. Applied Functional Analysis, Abul Hasan Siddiqi, Marcel Decker.inc






AMC-422 - Nonlinear Programming

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION –A
Non-linear Programming: Definition & examples of non-linear programming, its formulation,
unconstrained problems, constrained problems with equality & inequality constraints, Fritz John and Kuhn-Tucker optimality conditions , saddle point , Lagrange’s method of solution.
Direct Search Methods: Solution of unconstrained non-linear optimization problems
One-Dimensional Problems: Dichotomous Search, Fibonacci Search, Golden-Section Search, Rosen Brock search Method,Methods requiring function to be differentiable: Bisection Method,Method of False Position, Newton-Raphson Method, Quadratic interpolation method, Cubic interpolation method,
Direct Search Methods for multidimensional optimization problems: Evolutionary search method, Simplex search method.

Section- B

Gradient search based methods for Multidimensional nonlinear optimization problems:
Unconstrained problems: Hooke & Jeeves method, Steepest Descent method, Newton-Raphson Method, Marquardt’s method, Conjugate Direction Methods: Concept of Conjugate Directions, Basic Conjugate- Directions method, method of Fletcher-Reeves, Partan method.
Constrained optimization Problems: Solution through Kuhn-Tucker conditions, Penalty function Methods (Interior Penalty function method and Exterior Penalty function method), Methods of FeasibleDirections: Zoutendijk method, Gradient Projection method, Wolfe’s reduced Gradients method.

RECOMMENDED BOOKS
1. Bazaraa, M.S., Sherali, Hanif D and Shetty, C.M., Nonlinear programming: Theory and
Algorithm, John Wiley, Second Edition, 1993.
2. Chander Mohan and Kusum Deep, Optimization Techniques, New Age International, 2009.
3. Simmons, D.M., Non-Linear Programming for Operations Research, Prentice Hall, 1975.
4. Avriel, M., Non-linear Programming: Analysis & methods, Englewood Cliffs, Prentice Hall,
1976.






































AMC-423: NUMERICAL ANALYSIS-II

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. Use of Calculators is allowed.

Section A
Introduction to Hermite interpolation and computation of piecewise cubic Hermite polynomials,
Piecewise Hermite interpolation and computation of piecewise Hermite polynomials, HermiteBirkhoff  interpolation problem, Runge example. Piecewise cubic Bessel interpolation.
Basic properties of splines.Construction of local basis.B-splines.Equally spaced knots.Perfect Bsplines. Dual basis. Zero properties. Sign properties of green’s function.Derivatives, piecewise
polynomial representation.

Section B
Piecewise constants and linear function.Direct theorems in intermediate spaces.Lower bounds. NWidths Periodic splines, natural splines, g-splines, monosplines, discrete splines. Green’s function, Tchebycheffian spline functions.

References
1. A Practical Guide to Splines, Carl de Boor, Springer.
2. Splines and Variational Methods, P.M. Prenter, Dover Publications.
3. Spline Functions: Basic Theory, Larry L Schumaker, Cambridge Mathematical Library






AMC 424: MATHEMATICS OF FINANCE

L	T	P                                                                                                University Exam: 70
5	1	0				                                             Internal Assessment: 30      
		
Time Allowed: 3 hours		     		       			                   Total: 100			
										
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION-A
Introduction: A Simple Market Model , Basic Notions and Assumptions , No-Arbitrage Principle , One-Step Binomial Model , Risk and Return , Forward Contracts , Call and Put Options , Managing Risk with Options.
Risk-Free Assets ,  Time Value of Money, Simple Interest , Periodic Compounding ,  Streams of Payments , Continuous Compounding ,  How to Compare Compounding Methods, Money Market, Zero-Coupon Bonds ,  Coupon Bonds, Money Market Account.
SECTION-B
Risky Assets ,  Dynamics of Stock Prices ,  Return , Expected Return ,  Binomial Tree Model, Risk-Neutral Probability , Martingale Property ,  Other Models ,  Trinomial Tree Model ,  Continuous-Time Limit.
Discrete Time Market Models ,  Stock and Money Market Models , Investment Strategies , The Principle of No Arbitrage ,  Application to the Binomial Tree Model ,  Fundamental Theorem of Asset Pricing .
Readings:
 1. RJ Williams, Introduction to Mathematics of Finance, AMS, 2006. 
2. Marek Capiski, Tomasz Zastawniak, Mathematics for Finance: An Introduction to Financial Engineering, Springer, 2003.



AMC-425-MATHEMATICAL METHODS

L	T	P                                                                               University Exam: 70
5	1	0				                              Internal Assessment: 30      
Time Allowed: 3 hours		     					  Total: 100								
INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four questions each from the respective sections of the syllabus and Section C will consist of one compulsory question having ten short answer type questions covering the entire syllabus uniformly. Each question in Sections A and B will be of 10 marks and and Section C will be of 30 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the Section A and B and compulsory question of Section C. 

SECTION –A
Linear integral equations of first and second kind, Abel’s problem, Relation between linear differential equation and Volterra’s equation, Non linear and Singular equations, Solution by successive substitutions, Volterra’s equation, iterated and reciprocal functions, Volterra’s solution of Fredholm’s equation. Fredholm’s equation as limit of finite system of linear equations, Hadamard’s theorem, convergence proof, Fredholm’s two fundamental relations, Fredholm’s solution of integral equation when D()0,Fredholm’s solution of Dirichlet’s problem and Neumann’s problem, Lemmas on iterations of symmetric kernel, Schwarz’s inequality and its applications.

SECTION –B
Simple variational problems, Necessary condition for an extremum, Euler’s equation, End point
problem, Variational derivative, Invariance of Euler’s equation, Fixed end point problem for n-unknown functions, Variational problem in parametric form, Functionals depending on higher order derivatives. Euler Lagrange equation, First integral of Euler-Lagrange equation, Geodesics, The brachistochrone, Minimum surface of revolution, Brachistochrone from a given curve to a fixed point, Snell’s law, Fermat’s principle and calculus of variations.

RECOMMENDED BOOKS
1. F.B. Hildebrand, Method of Applied Mathematics. Prentice Hall, India.
2. I.M. Gelfand& S.V. Fomin, Calculus of Variations, Prentice Hall, India.
3. W.W. Lovitt, Linear Integral Equations, Tata-McGraw Hill, India.
4. Robert Weinstock, Calculus of Variations, McGraw Hill, London.
5. L.B. Chambers, Integral Equations, International Text Book Co.
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