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DEPARTMENT OF APPLIED MATHEMATICS
MISSION

· To impart a strong mathematical background, abstract understanding, analytical and computational skills, which enable to face the changing scenario and to handle any industrial and research problem.

· To develop knowledge and a passion for science for the needs of society.
· To give opportunities for emerging high-quality mathematical skills for the fruitful researcher.
· To introduce international standard quality research in the thrust areas.
· To make graduates with leadership quality for devoted services to the society.
· To encourage, make and empower students to succeed in the ever-changing world.

	Program Educational Objectives (PEOs)

	The M. Sc. Mathematics with Computer Applications program describes accomplishments that graduates are expected to attain within five to seven years after graduation

	PEO1
	To demonstrate professional development that keeps on learning new avenues in emerging fields of pure and applied mathematics

	PEO2
	To maintain the knowledge of Mathematics and scientific computational techniques to interconnect hypothesis, theoretical design and computational model

	PEO3
	To progress a work force that is furnished with the mathematical skills that are necessary in the altering industrial and socio-economic development of the country

	PEO4
	To develop students self-confidence in guiding research independently or within a group and have the ability to pursue multidisciplinary research in Universities in India and abroad

	PEO5
	To enhance the aware of the graduates on public concern and to instill moral and ethical behaviors to shape them as a well human beings


	Program Specific Outcomes (PSOs)

	After the successful completion of  M. Sc. Mathematics with Computer Applications program, the students are expected to

	PSO1
	Apply knowledge of advanced models and methods of mathematics to outfit to the needs of society and to solve real world problems in suitable structures

	PSO2
	Develop specific skills in independently investigating, modeling and solving problems at a high level of perception

	PSO3
	Gain a research oriented learning that develops analytical / logical / innovative and integrative problem solving approaches

	PSO4
	Identify and recognize the connections between theory and applications efficiently and adopt to use professional information and technological tools to support communication and develop the study of Mathematics


	Program Outcomes (POs)

	On successful completion of the M. Sc. Mathematics with Computer Applications program, the students will be able to

	PO1
	communicate effectively with the Mathematical concepts, models, explanation, interpretation and  solutions in various ways

	PO2
	do self-learning and updating with advanced technological challenges of Computer Science and Mathematics at the national level and to remain globally competitive

	PO3
	demonstrate competence in using mathematical and computational skills to model, formulate and solve real life applications

	PO4
	carry out development work as well as take up challenges in the emerging areas of Industry

	PO5
	identify the preparation and ability to engage in independent learning in the biggest circumstance of technology for the betterment of individuals, organization and society

	PO6
	use research-based knowledge and research methods including design of experiments, analysis and interpretation of data, and creation of the information to provide effective inferences

	PO7
	validate the ability to conduct research independently and pursue higher studies in mathematics and computing

	PO8
	pertain ethical values with high professionalism and responsibilities into the domain.

	PO9

	perform efficiently as an individual and in part of assorted teams in multidisciplinary environments.

	PO10

	adapt to the changing mathematical and scientific computational techniques


BHARATHIAR UNIVERSITY : : COIMBATORE 641 046
M. Sc. Mathematics with Computer Applications
Curriculum (University Department)

(For the students admitted during the academic year 2022 – 23 onwards)

	Course Code
	Title of the Course
	Credits
	Hours
	Maximum Marks

	
	
	
	Theory
	Practical
	CIA
	CEE
	Total

	FIRST SEMESTER

	21AMAA13A
	Abstract Algebra
	4
	5
	-
	50
	50
	100

	22AMAA13B
	Real Analysis
	4
	5
	-
	50
	50
	100

	21AMAA13C
	Ordinary Differential Equations
	4
	5
	-
	50
	50
	100

	21AMAA13D
	Programming in C++
	2
	2
	-
	25
	25
	50

	21AMAA13P
	Practical I : Programming in C++
	2
	-
	4
	25
	25
	50

	22AMAA1E/21AMAA1EB
	Numerical Analysis/ Mathematical Statistics
	4
	5
	-
	50
	50
	100

	Supportive
	Offered by other Departments
	2
	2
	-
	25
	25
	50

	
	Total
	22
	
	
	275
	275
	550

	SECOND SEMESTER

	21AMAA23A
	Complex Analysis
	4
	5
	-
	50
	50
	100

	21AMAA23B
	Partial Differential Equations
	4
	5
	-
	50
	50
	100

	21AMAA23C
	Mechanics
	4
	5
	-
	50
	50
	100

	22AMAA23D
	Java Programming 
	2
	2
	-
	25
	25
	50

	22AMAA23P
	Practical II : Java Programming
	2
	-
	4
	25
	25
	50

	21AMAA2EC/ 21AMAA2ED
	Linear Algebra / Graph Theory
	4
	5
	-
	50
	50
	100

	Supportive
	Offered by other Departments
	2
	2
	-
	25
	25
	50

	
	Total
	22
	
	
	275
	275
	550

	THIRD SEMESTER

	22AMAA33A
	Topology
	4
	5
	-
	50
	50
	100

	21AMAA33B
	Fluid Dynamics
	4
	5
	-
	50
	50
	100

	21AMAA33C
	Mathematical Methods
	4
	5
	-
	50
	50
	100

	21AMAA33D
	Matlab
	2
	2
	-
	25
	25
	50

	21AMAA33P
	Practical III :Matlab
	2
	-
	4
	25
	25
	50

	21AMAA3EE/
21AMAA3EF 
	Fuzzy Set Theory / Discrete Mathematics
	4
	5
	-
	50
	50
	100

	Supportive
	Offered by other Departments
	2
	2
	-
	25
	25
	50

	
	Total
	22
	
	
	275
	275
	550

	FOURTH SEMESTER

	21AMAA43A
	Functional Analysis
	4
	5
	-
	50
	50
	100

	22AMAA43B
	Optimization Techniques
	4
	5
	-
	50
	50
	100

	21AMAA43C
	Python Programming
	2
	2
	-
	25
	25
	50

	21AMAA43P
	Practical IV : Python Programming
	2
	-
	4
	25
	25
	50

	21AMAA4EG/21AMAA4EH
	Control Theory/ Elements of  Stochastic Processes
	4
	4
	-
	50
	50
	100

	21AMAA47V
	Project / Dissertation + Viva-voce
	8
	8
	-
	100
	100
	200

	Total
	24
	
	
	300
	300
	600

	Grand Total
	90
	
	
	1125
	1125
	2250

	ONLINE COURSES

	
	SWAYAM – MOOC – Online Course*
	2
	-
	-
	-
	-
	-

	
	
	Non-scholastic with Credits 

	VALUE ADDED COURSES

	
	  Value Added Course-  

                                     I
	2
	-
	-
	-
	-
	50

	
	Value Added Course-II
	2
	-
	-
	-
	-
	50

	JOB ORIENTED COURSES

	
	Job Oriented Certificate Course-I
	2
	-
	-
	-
	-
	50

	
	Job Oriented Certificate Course-II
	2
	-
	-
	-
	-
	50


*SWAYAM – MOOC – online course shall be of duration at least 4 weeks with at least 2 credits. The course shall be mandatory and shall be completed within the third semester (i.e., before the beginning of the fourth semester).   
SUPPORTIVE COURSES FOR OTHER DEPARTMENT STUDENTS
	Course Code
	Title of the Course
	Credits
	Hours
	Maximum Marks

	
	
	
	Theory
	Practical
	CIA
	CEE
	Total

	FIRST /THIRD SEMESTER

	21GS01
	Numerical Methods
	2
	2
	-
	25
	25
	50

	SECOND SEMESTER

	21GS45
	Operations Research
	2
	2
	-
	25
	25
	50


NOTE : The revised syllabus for the courses Real Analysis, Java Programming, Topology, Optimization Techniques, Numerical Analysis and Value Added Course- I for the candidates admitted from the academic year 2022-23 are furnished below. There is no change in remaining courses. 
	Course code
	22AMAA13B
	REAL ANALYSIS
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	4
	1
	-
	4

	Pre-requisite
	Basics of real numbers, Set theory, Sequence and Series.
	Syllabus Version
	2022-2023

	Course Objectives:

	The main objectives of this course are to: 

1. have a detailed study of continuity, uniform continuity, differentiability Riemann Stieltjes integral and the calculus on [image: image3.png]


.

2. includes axioms of real number systems, uniform convergence of sequences and series of functions, equicontinuity, uniform convergence and Integration and differentiation, the inverse function theorem, the Stone-Weierstrass theorem and contraction map

3. know about convergence of sequences and Lebesgue Measure and Integration.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	determine the Riemann-Stieltjes integrability of a bonded function and prove a selection of theorems and concerning integration
	K1

	2
	recognize the difference between pointwise and uniform convergence of a sequence of functions
	K5

	3
	analyze transformations and evaluate derivatives and differentiation of integrals 
	K4

	4
	understand measure theory and integration from theoretical point of view and apply its tools in different fields of applications. 
	K2

	5
	extend their knowledge of Lebesgue theory of integration by selecting and applying its tools for further research in this and other related areas
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	The Riemann- Stieltjes Integral
	14  hours

	Definition and Existence of the Integral – Properties of the Integral– Integration and Differentiation – Integration of Vector valued Functions – Rectifiable curves.

	

	Unit:2
	Sequences and Series of Functions
	15  hours

	Uniform Convergence - Uniform Convergence and Continuity– Uniform Convergence and Integration – Uniform Convergence and Differentiation – Equicontinuous Families of Functions – The Stone-Weierstrass Theorem.

	

	Unit:3
	Functions of Several Variables
	14  hours

	Linear Transformations – The Contraction   Principle-The Inverse Function Theorem-The Implicit Function Theorem-Determinants- Derivatives of Higher Order-  Differentiation of Integrals.


	Unit:4
	Lebesgue Measure
	15  hours

	Outer measure – Measurable sets and Lebesgue measure – A nonmeasurable set - Measurable functions – Littlewood’s three principles.

	

	Unit:5
	The Lebesgue Integral
	15  hours

	The Lebesgue integral of a bounded function over a set of finite measure – The integral of a nonnegative function – The general Lebesgue integral –Convergence in Measure.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	
	Total Lecture hours
	75  hours

	Text Book(s)

	1
	W.Rudin, Principles of Mathematical Analysis, Third Edition, McGraw-Hill, New York, 2003.

	2
	H. L. Royden,  Real Analysis,  Third Edition, Macmillan Publishing Company, New Delhi, 1988.

	

	Reference Books

	1
	Tom M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi, 1997.

	2
	S. Kumaresan, Topology of Metric Spaces, Second Edition, Narosa Publishing House, 2011.

	3
	S. Ponnusamy, Foundations of Mathematical Analysis, Springer 
Birkhauser, 2012.

	4
	Inder K. Rana, An Introduction to Measure and Integration, Second Edition,Narosa Publishing House, 2015.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.classcentral.com/course/swayam-basic-real-analysis-17525

	2
	https://nptel.ac.in/course.html

	3
	https://www.adelaide.edu.au/course-outlines/104831/1/sem-2/

	

	Course Designed By: Dr.N.SAKTHIVEL

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	S
	S
	M
	M
	M
	S
	S

	CO2
	M
	M
	S
	S
	S
	S
	S
	L
	M
	M

	CO3
	S
	S
	S
	S
	M
	L
	S
	S
	L
	L

	CO4
	S
	S
	L
	S
	M
	S
	S
	M
	M
	M

	CO5
	M
	M
	S
	S
	S
	S
	M
	L
	M
	S


*S-Strong; M-Medium; L-Low
	Course code
	22AMAA1EA
	NUMERICAL ANALYSIS
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	4
	1
	-
	4

	Pre-requisite
	Knowledge about solving algebraic and transcendental equations, differential equations, polynomials , definite integrals of functions etc.
	Syllabus Version
	2022-2023

	Course Objectives:

	The main objectives of this course are to: 

1. describing and understanding of the several errors and approximation in numerical methods.
2. develop numerical computational skills and study their applications. This course focuses on the topics Interpolation by polynomials, the solution of nonlinear equations, numerical differentiation and numerical integration.

3. improve the student’s skills in numerical methods by using the numerical analysis software and computer facilities.

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	the convergence analysis of these techniques and explains different types of errors which gets involved and propagates during numerical computations.
	K2

	2
	construct polynomial and piecewise polynomial interpolants of functions of one or two variables in a variety of ways including Lagrange Interpolants, Divided Differences.
	K6

	3
	design, investigate and implement of numerical methods for solving different types of problems like initial and boundary value problems of ordinary and partial differential equations. 
	K4

	4
	determines that the numerical integration and differentiation by using some basic rules.
	K5

	5
	Create, select and apply appropriate numerical techniques with the understanding of their limitations so that any possible modification in these techniques could be carried out in further research.
	K3,K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Solving Nonlinear Equations
	15 hours

	Newton’s method – Convergence of Newton’s method – fixed point iteration. Numerical Differentiation and Integration: Derivatives from differences tables – Higher-order derivatives – Divided difference, Central difference formulas – The trapezoidal rule-A composite formula – Romberg integration – Simpson’s rules.

	

	Unit:2
	Solving set of Equations:
	14  hours

	The elimination method – Gauss and Gauss Jordan methods – LU decomposition method – Matrix inversion by Gauss-Jordan method – Method of iteration – Jacobi and Gauss Seidal iteration.

	

	Unit:3
	Solution of Ordinary Differential Equations:
	15  hours

	Taylor series method – Euler and modified Euler methods – Runge- Kutta methods – Multistep methods – Milne’s method – Adams-Moulton method.

	

	Unit:4
	Boundary value problems and Characteristic value problems
	15 hours

	The shooting method – Solution through a set of equations – Derivative boundary conditions – Characteristic-value problems – Eigen values of a matrix by iteration – The power method.

	

	Unit:5
	Numerical solution of Partial Differential Equations:
	14  hours

	Representation as a difference equation – Laplace’s equation on a rectangular region – Iterative methods for Laplace equation – The Poisson equation – Derivative boundary conditions – Solving the equation for time-dependent heat flow (i) The explicit method (ii) The Crank Nicolson method – Solving the wave equation by finite differences.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	
	Total Lecture hours
	75  hours

	Text Book:

	1
	C.F. Gerald and P.O. Wheatley, Applied Numerical Analysis, Seventh Edition, Addison Wesley, Reading, 1998. 

	

	Reference Book:

	1
	M.K. Jain, S.R.K. Iyengar, R.K.Jain, Numerical Methods for Scientific and Engineering Computation, Second Edition, Wiley Eastern Ltd, New Delhi

	2
	C.E. Froberg, Introduction to Numerical Analysis, Second Edition, Addison-Wesley Publishing Company, 1972.

	3
	S. Azmy Ackleh , Edward James Allen , R. Baker Kearfott , Padmanabhan Seshaiyer, Classical and modern Numerical Analysis: Theory, Methods and Practice, CRC Press , Taylor& Francis Group, 2009.

	

	Related Online Contents 

	1
	https://swayam.gov.in/nd2_cec20_ma11/preview

	2
	https://nptel.ac.in/courses/111/106/111106101/

	3
	http://www.math.ust.hk/~mamu/courses/231/hom.htm

	

	Course Designed By: Dr.N.NITHYADEVI


	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	S
	S
	M
	M
	S
	M
	M

	CO3
	M
	M
	S
	S
	S
	S
	S
	S
	S
	S

	CO3
	S
	S
	S
	S
	M
	L
	S
	M
	L
	S

	CO4
	S
	S
	L
	S
	M
	S
	S
	M
	S
	S

	CO5
	M
	M
	S
	S
	S
	S
	M
	S
	S
	M


*S-Strong; M-Medium; L-Low
	Course code
	22AMAA23D
	Java Programming
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	2
	-
	-
	2

	Pre-requisite
	Basic Computer Languages
	Syllabus Version
	2022-2023

	Course Objectives:

	The main objectives of this course are to: 

1. understand fundamentals of object oriented programming paradigm with thread and Applet concepts

2. enhance problem solving and programming skills in java with extensive programming projects
3. inculcate the features of Java programming compared to other languages

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	acquaint multithreaded programming and simple Applet
	K1

	2
	use the characteristic of an OOP
	K3

	3
	program using Java features and looping, decision making and branching statements
	K6

	4
	Evaluate the different programming languages
	K5

	5
	Write codes of practical interest using composition of objects, operator overloading, inheritance and polymorphism
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Object Oriented Programming and Overview of Java Language
	7 hours

	Basic concepts of object oriented programming – benefits & applications of OOP. Java evolution: Java features – Java and C – Java and C++ - Java and Internet - overview of Java language: introduction - implementation of java program – creating, compiling, running the program, JVM.

	

	Unit:2
	Data types, Operations, Expressions, Decision Making, Branching and Looping
	7  hours

	Data Types– operators and Expressions –  Arrays - Strings–Decision making with if statement, if…else statement, nesting if…else statement, the else if ladder, switch statement. The while statement, do statement, for statement- Jumps in loops –labeled loops. 

	

	Unit:3
	Classes,  Objects and Input/output Files
	7  hours

	Introduction: Defining a class- Fields Declaration-Creating Objects-Assessing class members-Constructors-Methods overloading- Inheritance –overriding methods- visibility control- rules of Thumb-Input/Output-Reading/Writing. 


	

	Unit:4
	Packages and Multi-Threaded Programming
	7  hours

	Packages-Creating threads, extending the thread class- Stopping and blocking a thread- life cycle of a thread.

	

	Unit:5
	Applet
	7  hours

	Introduction-Preparing to Applets-Building Applet code-Applet life cycle-Creating an executable Applet- Passing parameters to Applets-Displaying numerical values-Getting input from the user. 

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	
	Total Lecture hours
	37  hours

	Text Book(s)

	1
	E. Balagurusamy, Programming with JAVA a primer (Third edition), Tata McGraw-Hill Education Private Limited, New Delhi, 2007.

	
	

	Reference Books

	1
	E. Balagurusamy, Programming with JAVA a Primer (Fourth edition), Tata McGraw-Hill, New Delhi, 2010.

	2
	M. Siple, The Complete Guide to JAVA Database Programming, Tata McGraw-Hill, New York,1998.

	3
	P. Koparkar, JAVA for you, Tata McGraw-Hill, New Delhi, 2001

	4
	H. Schildt, The Complete Reference - Java 2.0 (Fourth Edition), Tata McGraw-Hill, Berkeley, 2001

	5
	K. Arnold, J. Gosslings and D. Holmes, The JAVA Programming Language, Addison Wesley Professional, New Jersey, 2005.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.edx.org/professional-certificate/uc3mx-introduction-java-programming

	2
	https://www.edx.org/course/java-programming-fundamentals

	3
	https://swayam.gov.in/nd2_aic20_sp13/preview

	

	Course Designed By: Dr.N.NITHYADEVI


	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	CO3
	S
	S
	S
	M
	M
	M
	M
	M
	L
	M

	CO3
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	CO4
	S
	S
	M
	M
	M
	M
	S
	M
	M
	M

	CO5
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S


*S-Strong; M-Medium; L-Low

	Course code
	22AMAA23P
	Practical II : Java Programming
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	-
	-
	4
	2

	Pre-requisite
	          C, C++ Programming 
	Syllabus Version
	2022-2023

	Course Objectives:

	The main objectives of this course are to: 

1. understand fundamentals of object oriented programming paradigm with thread and Applet concepts

2. enhance problem solving and programming skills in java with extensive programming projects
3. inculcate the features of Java programming compared to other languages

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	acquaint multithreaded programming and simple Applet
	K1

	2
	use the characteristic of an OOP
	K3

	3
	program using Java features and looping, decision making and branching statements
	K6

	4
	Evaluate the different programming languages
	K5

	5
	Write codes of practical interest using composition of objects, operator overloading, inheritance and polymorphism
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	
	Course Content
	

	1. Mathematical Operations

2. Matrix Manipulation 

3. Student Mark list using Multilevel Inheritance 

4. Employee details using Multiple Inheritance 

5. Packages 

6. Constructors 

7. Thread 

8. Thread using run able interface 

9. Applet 

10. Displaying different shapes using Applet

	Total Practical hours
	37  hours

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.edx.org/course/learn-to-program-in-java-2

	2
	https://swayam.gov.in/nd1_noc20_cs58/preview

	3
	https://nptel.ac.in/courses/106/105/106105191/

	

	Course Designed By: Dr.N.NITHYADEVI

	

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	M
	M
	M
	M
	M
	M
	M

	CO3
	S
	S
	S
	S
	S
	S
	M
	S
	S
	M

	CO3
	S
	S
	M
	L
	S
	M
	S
	S
	L
	S

	CO4
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S

	CO5
	S
	S
	S
	S
	L
	S
	S
	S
	S
	S


*S-Strong; M-Medium; L-Low

	Course code
	22AMAA33A
	Topology
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	4
	1
	-
	4

	Pre-requisite
	Basic Real analysis
	Syllabus Version
	2022-2023

	Course Objectives:

	The main objectives of this course are to: 

1. introduce the fundamental concepts of topology and investigate the properties of topological spaces

2. educate the fundamental theorems of topological spaces that find applications in other branches of mathematics 

3. inculcate the importance of topological properties when studying a problem in functional setting

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	know the various topological properties of sets
	K1

	2
	understand the properties of continuous functions on different topological spaces
	K2

	3
	analyze various theorems on normal spaces and complete metric spaces
	K4

	4
	work with mathematical problems in connected and compact topological spaces 
	K5

	5
	come up with new topological spaces to fit in mathematical needs 
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Topological Spaces  
	15  hours

	Topological spaces - Basis for a topology - The order topology -The product topology on X x Y - The subspace topology - Closed sets and limits points.

	

	Unit:2
	Continuous Functions
	14  hours

	Continuous functions - The product topology-The metric topology - Sequence lemma- Uniform limit theorem.

	

	Unit:3
	Connectedness and Compactness
	15  hours

	Connected spaces - Connected subspaces of the real line - Compact spaces-Compact subspaces of the real line -Uniform continuity theorem. 

	

	Unit:4
	Countability and Separation Axioms
	14 hours

	Limit point compactness - The countability axioms - Lindelof and separable spaces - The separation axioms.

	Unit:5
	Normal and Regular Spaces
	15  hours

	 Normal spaces - The Urysohn lemma-The Urysohn metrization theorem - Tietze extension theorem - The Tychonoff theorem.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	

	
	Total Lecture hours
	75  hours

	Text Book(s)

	1
	James R. Munkres, Topology, Second Edition, Prentice – Hall of 
India, Private Ltd, New Delhi, 2015.

	

	Reference Books

	1
	G.F.Simmons, Introduction to Topology and Modern Analysis, TataMcGraw-Hill Edition, New Delhi, 2004.

	2
	Fred H. Croom, Principles of Topology, Cengage India Pvt Ltd, New Delhi, 2009.

	3
	Seymour Lipschutz, Theory and Problems of General Topology, McGraw-Hill Edition,New Delhi, 2006.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	http://ugcmoocs.inflibnet.ac.in/ugcmoocs/view_module_pg.php/1565

	2
	https://nptel.ac.in/courses/111/106/111106054/

	4
	https://ocw.mit.edu/courses/mathematics/18-901-introduction-to-topology-fall-2004/

	

	Course Designed By: Dr. M. SUVINTHRA

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	M
	S
	S
	S
	S
	M
	M

	CO3
	S
	S
	S
	S
	S
	M
	S
	M
	S
	S

	CO3
	S
	L
	S
	M
	M
	S
	S
	S
	S
	L

	CO4
	S
	S
	S
	S
	S
	M
	S
	L
	S
	S

	CO5
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S


*S-Strong; M-Medium; L-Low

	Course code
	22AMAA43B
	OPTIMIZATION TECHNIQUES
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	4
	1
	-
	4

	Pre-requisite
	NIL
	Syllabus Version
	2022-2023

	Course Objectives:

	The main objectives of this course are to: 

1. compute the essential knowledge of Linear Programming and Dynamic Programming      
       problems
2. provide the depth knowledge about inventory control theory and make 

students to solve the inventory problems.

3. Learn classical optimization techniques and numerical methods of optimization. 

	

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	investigate the real life organizations with limited constraints and describe the systems in a mathematical model form.
	K1

	2
	estimate basics of integer programming technique and apply different techniques to solve various optimization problems arising from engineering areas.
	K2

	3
	solve multi-level decision problems using dynamic programming method.
	K3

	4
	understanding the basic concepts of optimization techniques, inventory and queuing theory
	K4

	5
	becomes a thorough knowledge on constrained nonlinear programming and dynamic programming
	K5

	6
	using optimization techniques to solve many practical problems.
	K6

	K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6 - Create

	

	Unit:1
	Network Models
	14  hours

	Network problems: Preliminary ideas – Network linear programme- ensuring total supply equals total demand – transportation problem – assignment problem – shortest route problem – maximum flow problem cuts in a network.

	

	Unit:2
	Integer Programming
	16  hours

	Introduction – Integer Programming Formulations – Gomory’s construction–Fractional cut method(all integer)–The Cutting – Plane Algorithm – Branch and Bound Technique – Zero–One Implicit Enumeration Algorithm.

	

	Unit:3
	Dynamic Programming
	15  hours

	Introduction – The Recursive Equation Approach-Characteristics of Dynamic Programming-Dynamic Programming Algorithm-Solution of Discrete D.P.P-Some Applications- Solution of L.P.P by Dynamic Programming.

	

	Unit:4
	Inventory 
	14  hours

	Inventory: Introduction–Inventory Decisions–Cost Associated with Inventories –Factors Affecting inventory–Economic Order Quantity–Deterministic Inventory Problems with No Shortages–Deterministic inventory Models with shortages–EOQ with Price Breaks–Multi Item Deterministic problems–Inventory Problems with Uncertain Demand.

	

	Unit:5
	Queuing Theory
	14  hours

	Introduction–Queuing System–Elements Of Queuing System–Operating Characteristics of Queuing System–Classification of Queuing Models–Model–I(M/M/1):(∞/FIFO),Model–II(M/M/1) :(N/FIFO), Model–III(M/M/C):( ∞/FIFO), Model–IV(M/M/C):(N/FIFO):Problems in above four models.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars - webinars

	Total Lecture hours
	75  hours

	Text Book(s)

	1
	Hamdy A. Taha, Operations Research, 8thEdition, Prentice–Hall of India private Limited, New Delhi, 2007.

	2
	Kanti Swarup, P.K. Gupta, Man Mohan, Operations Research, 11th Edition, 
Sultan Chand & Sons, Educational Publishers, New Delhi , 2003.

	

	Reference Books

	1
	Prem Kumar Gupta.Er, Hira.D.S. Operations Research, 7th
Edition, S.Chand & Company Pvt.Ltd.,  2014.

	2
	Panneerselvam.R, Operations Research, 2nd Edition, PHI Learning 
Private Limited,    Delhi, 2015

	3
	Hiller.F.S and  Lieberman.J,  Introduction to Operation Research ,7thEdition, Tata–MCGraw   Hill Publishing Company, New Delhi, 2001.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://swayam.gov.in/nd1_noc19_ma29/preview

	2
	https://swayam.gov.in/nd1_noc20_ma32

	3
	https://nptel.ac.in/content/storage2/courses/105108127/pdf/Module_1/M1L1slides.pdf

	

	Course Designed By: Dr.P.JAYARAMAN

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	S
	S
	M
	M
	S
	M
	S

	CO3
	M
	L
	S
	S
	S
	S
	S
	M
	S
	S

	CO3
	S
	S
	S
	S
	M
	M
	S
	S
	S
	M

	CO4
	S
	S
	L
	S
	M
	S
	S
	S
	L
	S

	CO5
	M
	M
	S
	S
	S
	S
	M
	M
	S
	S


*S-Strong; M-Medium; L-Low

VALUE ADDED COURSE-I

	MAPLE

	Name of the Department 
	Department of Applied Mathematics

	Name of the Faculty Member i/c

With Complete Address with Phone and e-mail
	Dr. M. Suvinthra

Assistant Professor

Department of Applied Mathematics

Bharathiar University

Coimbatore – 641 046

Ph: +91 89032 42282

e-mail ID: suvinthra@gmail.com

	Inter / Intra Department Course
	Inter-Department 

	Duration of the Course
	3 months

	Eligibility
	A UG degree with Mathematics as Major/Allied Subject

	Number of Candidates to be Admitted
	40 

	Registration Procedure
	Online mode/Offline mode via Bharathiar University Portal

	Job Opportunities:

	Getting exposed to Maple software will increase their opportunities to join computational laboratories involving mathematical manipulations. 

	This course may be a motivation for the candidates to increase further reading and make professional entry in education technological companies who promote mathematics learning applications.

	The objectives of the Course are:

	The main objectives of this course are to:

	1
	introduce the Maple software, its usage and applications

	2
	give an overview of how to use it to make numerical computations

	3
	promote the idea of using Maple software for expression manipulations 

	4
	familiarize the software in solving symbolic computations

	5
	explore some aspects of the software for data interpretation, statistical computing and optimization using different packages

	Course Content
	Lecture / Practical / Project / Internship

	

	Module 1
	Introduction
	3--  hours

	Module 2
	Numerical computations – integer computations – exact arithmetic 
	3--  hours

	Module 3
	Floating point approximations – arithmetic with special numbers – mathematical functions 
	3--  hours

	Module 4
	Basic symbolic computations – assigning expressions to names 
	3--  hours

	Module 5
	Basic types of Maple objects – expression sequences – lists – sets – operations on sets and lists – arrays – tables – strings 
	3--  hours

	Module 6
	Expression manipulation – the simplify, factor, expand, convert, normal, combine, map, lhs and rhs commands – the numer and denom commands – the nops and op commands 
	3--  hours

	Module 7
	Finding solutions – simple solve – verifying, restricting and exploring solutions 
	3--  hours

	Module 8
	Polynomials – sorting and collecting – mathematical operations – coefficients and degrees – root finding and factorization 
	3--  hours

	Module 9
	Calculus – differential equations: dsolve 
	3--  hours

	Module 10
	The Maple packages – the student calculus1, linear algebra, matlab, statistics and linear optimization packages
	3--  hours

	
	
	30 hours

	Book(s) for Study

	1
	Maple 8 Learning Guide, Waterloo Maple Inc, Waterloo, 2002.

	

	Book(s) for reference

	1
	M. A. Abell and J. B. Braselton, Maple by Example, Academic Press, Amsterdam, 2005. 

	2
	P. Adams, K. Smith and R. Vyborny, Introduction to Mathematics with Maple, World Scientific, New Jersey, 2004. 

	

	Related Online Contents 

	1
	https://www.maplesoft.com/

	2
	http://ftp.informatik.rwth-aachen.de/maple/mplcrashcourse.htm

	


Pattern of Examinations under Choice Based Credit System in accordance with Outcome Based Education
1. The course of study is based on the pattern of Choice Based Credit System (CBCS) blended with Outcome Based Education and it is framed with continuous internal assessment and comprehensive external assessment for each of the core/ elective/supportive/practical courses and project report / dissertation
2. Each candidate in a programme would earn a minimum of 90 credits which include credits for core/ elective/supportive/practical courses and project report / dissertation. There is a provision to earn additional credits by the candidates opting for online courses from SWAYAM portal, MOOCs and courses of NPTEL., each having at least 2 credits. These courses are treated as non-scholastic courses and shall not be considered for computing CGPA (Cumulative Grade Point Average).
3. Marks for continuous internal assessment to each of the theory and practical courses are given as 

	Paper
	Maximum Marks
	Marks for

	
	
	Continuous Internal Assessment
	Comprehensive External Examinations

	Theory

Core/ Elective
	100
	50
	50

	Theory

Core/ Elective
	50
	25
	25

	Practical Core/Elective
	50
	25
	25

	Project
	200
	100
	100


4. The distribution of marks for continuous internal assessment for core / elective theory courses are given as
	Component
	Allotment of Continuous Internal Assessment Marks  for 

	
	50 Marks
	25Marks

	Average of Three Tests 

	30
	10

	Assignments 
	10
	05

	Seminar 
	5
	05

	Others*
	5
	05


Components for others may include the following

· Class participation

· Case studies presentation

· Field work/ survey

· Group discussion

· Term paper

· Workshop/conference participation

· Presentation of papers in conferences

· Quiz

· Report/content writing etc.,
Distribution of Marks for Attendance

90% and above                   :    5 Marks

Between 85% and 90 %      :   4 Marks

Between 80% and 85 %      :   3 Marks

Between 75% and 80 %      :   2 Marks

Between 70% and 75 %      :   1 Mark

The distribution of continuous internal assessment marks for Core/Elective–Practical courses are given as 
	Component
	Allotment of Continuous Internal Assessment Marks  for 

	
	50 Marks
	25Marks

	Tests 

	30
	15

	Observation note
	05
	05

	Record Note
	15
	05


The distribution of continuous internal assessment marks for project is given as
	Component
	Allotment of Continuous Internal Assessment Marks  for 

	
	100 Marks

	Evaluation
	60

	Viva-voce
	40


5.  Three tests (Test 1, Test 2 and Test 3) for continuous internal assessment for each core /supportive papers offered in a semester will be conducted in the following manner:
•   Unit tests to be treated as Test1 and Test 2

•   Model test to be treated as Test 3

· 25% weightage to each of Test 1 and 2 and 50 % weightage to Test 3
· Each student should attend at least one test

6. Internal assessment test marks to be uploaded in the portal within the dates specified by the Office of the Controller of Examinations.
7. Each student in a programme should secure a minimum of 50% out of the maximum marks in the internal assessment. (That is 25 marks out of 50 marks)
8. There will be a provision for reappearance for improving the marks in the internal assessment within the duration of the semester in case of non-attainment of minimum of 25 marks before the stipulated date of uploading the marks in the portal.

9. Internal Redressal committee within the department will function as a Redressal cell and redress the issues relating to internal assessment.

10. Pattern of question paper for Comprehensive External Examinations (for Core-theory and elective subjects)

Case I: Maximum of 50 marks in the Comprehensive External Examination

The question paper for each paper consists of three sections. While Section A contains 10 objective questions. Section B and Section C contain questions of descriptive nature. Internal choice (either/ or type) is given in Section B and Section C. In Section A there will be two questions each with four multiple choices from each of the five units. In Section B and C, there will be two questions with internal choice (either/ or type) from each of the five units. 
   The composition of the question paper for a maximum of 50 marks

Time: 3 Hours




                                     Max. Marks: 50 

SECTION-A         (10x1=10)

Answer All the questions

Each question carries one mark

Q.No.1 – Q. No. 10 – Objective questions with four multiple choices

SECTION-B         (5x3=15)

Answer All the questions

Each question carries three marks

Q.No.11 – Q. No. 15 – Questions with internal choices (either (a) or (b) type) 

SECTION-C         (5x5=25)

Answer All the questions

Each question carries five marks

Q.No.16 – Q. No. 20 – Questions with internal choices (either (a) or (b) type) 

11. Pattern of question paper for Comprehensive External Examination (for supportive subject)

The question paper for each of the supportive course consists of two sections. While Section A contains 5 short answer type questions and Section B contains long descriptive answer type questions. Internal choice (either/ or type) will be given in Section B. In Section A there will be one question from each of the five units. In Section B, there will be six questions with internal choice (either/ or type) from all the five units. 

The composition of the question paper for a maximum of 25 marks

Time: 3 Hours





Max. Marks: 25

SECTION-A         (5x2=10)

Answer All the questions

Each question carries two marks

Q.No.1  –  Q.No. 5

SECTION-B         (3x5=15)

Answer All the questions

Each question carries five marks

Q.No. 6 – Q.No. 8 – Questions with internal choices (either (a) or (b) type) 

12. Candidate who secures a minimum of 50% of marks in the internal assessment as well as in the end semester University examination and also a minimum of 50 % of marks in the aggregate comprising both continuous internal assessment and Comprehensive External Examination in each course will be declared to have passed the course for to award of the degree in a programme.
