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PG-Semester-1V
Functional Analysis-II

Course Objectives:

The objective of this course is to provide a ¢
on linear functionals, normed spaces, and

omprehensive understanding of functional analysis, focusing
inner product spaces, with particular emphasis on Hilbert

spaces. The course covers fundamental theorems such as Hahn-Banach and Riesz Representation
Theorem, explores the properties and structures of Hilbert spaces, and examines various operators and

their spectral properties. By the end o

functional analysis concepts and their applications in advanced mathematical contexts.

Course outcomes:
Upon successful completion of this course, students will be able to:

Understand and Apply Functional Analysis Theorems, Analyze Hilbert Spaces, Uti

and Bases, Analyze Operators on Hilbert Spaces.

f the course, students will develop a deep understanding of

lize Orthonormal Sets

Course Code:

%)t;i::se Functional Analysis -11 2 AMMS9401T
Total Lecture hour: 60 Hours
Unit1 | Continuous linear functionals. Hahn-Banach theorem and its consequences.
Embedding and Reflexivity of normed spaces. Dual spaces with examples. 15
Inner product spaces.
Unit 11 | Hilbert space and its properties. Cauchy-Schwartz inequality, Orthogonality
and Functionals in Hilbert Spaces. Phythagorean theorem, Projection 15
theorem, Separable Hilbert spaces and Examples. .
Unit 111 | Orthonormal sets, Bessel's inequality, Existence of orthonormal bases by
| Gram-Schmidt orthogonalization process. Complete orthonormal sets, 15
1 Parseval's identity. Structure of a Hilbert space, Riesz representation ) ‘
‘} theorem, Reflexivity of Hilbert spaces. R ‘
Unit IV | Adjoint of an operator on a Hilbert space. Self-adjoint, Positive, Normal and Al

Unitary operators and their properties. Projection on a Hilbert space.
Invariance. Reducibility. Orthogonal projections. Eigen values and eigen
vectors of an operator. Spectrum of an operator Spectral theorem.

Reference and Reading Books:

|
| S0

1. E. Kreyszig, Introductory Functional Analysis with Applications, John Wiley and Sons., 1978.

2. A. E. Taylor, Introduction to Functional Analysis, John Wiley, 1958.

3. A. Bowers and N. Kalton, An Introductory Course in Functional Analysis, Springer Verlog, 2014,
4. W. Rudin, Functional Analysis, McGraw-Hill, 1973.




PG-Semestcr-lV

BOUNDARY LAYER THEORY

AN A e ———

Course Objectives : _ o
This course aims to provide a comprehensive understanding of boundary layer theory and its applicaions

in fluid mechanics. Students will learn the derivation of boundary layer equatiqns for two—dimensuongl and
three-dimensional flows, analyze characteristic parameters, and explore various .efcact and apprqmmate
solutions. Emphasis will be placed on practical applications such as ﬂovy past different geometrlesjand
boundary layer pehaviour in complex scenarios, including jets and rotating systems. By the enq of the
course, students will develop the ability 10 model and analyze boundary layer phenomena in both
academic and industrial contexts.

Course outcomes.

Upon successful completion of this course, students will be able to: S
Derive and Apply Boundary Layer Equations, Analyze Boundary Layer Solutions, Model Complex

Flows, Employ Transformations and Techniques.

Course Code:
24MMS9402T

Course BOUNDARY LAYER THEORY
Title:

Total Lecture hour: 60

Derivation of boundary layer equations  for two-dimensional flow.

Boundary layer along a flat plate (Blasius-Topfer solution). Characteristic 15

boundary layer parameters. Similar solutions. oo e sl
Unit I1 | Exact solution of the steady state boundary layer equations in Two-

dimensional flow. Flow past a wedge. Flow along the wall of a convergent 15

channel. Boundary layer separation.

Unit I11 | Flow past a symmetrically placed cylinder (Blasius series solution). Gortler

new series method. Plane free jet, Circular jet, Plane wall jet. Prandtl-Mises
transformation and its ap slication of plane free jet.

\ Unit IV | Axially symmetrical boundary layers on bodies at rest. Boundary layers on
a body of revolution. Mangler’s transformation. Three-dimensional

boundary layers — Boundary layer flow on yawed cylinder. Growth of three-
dimensional boundary layer on a rotating disc impulsively set in motion,

15

" Reference and Reading Books:
J e L e e ki

1. J.L. Bansal, Viscous Fluid dynamics, JPH, Jaipur, 2008.
2 M.D. Raisinghania, Fluid Dynamics, S. Chand, 2003.
3. F. Chorlton, A Text Book of Fluid Dynamics, CBC, 1985.
| 4. S W. Yuan, Foundations of Fluid Mechanics, Prentice-Hall, 1976.
5. S. 1. Pai, Viscous Flow Theory I- Laminar Flow, D. Van Nostrand Co., Ing., Princeton, New Jer
| N.Y., Landon, Toronto, 1956.
F

6. F. M. White, Viscous Fluid Flow, McGraw-Hill, N.Y., 1974.
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MATHEMATICAL PROGRAMMING

Course Objectives :

The objective of this course is to provide a thorough understanding of various advanced optimization
techniques and their applications in solving complex decision-making problems. The course cOVers
foundational topics in linear programming, integer programming, goal programming, separable
programming, and dynamic programming. Students will learn both theoretical concepts and practical
algorithms for solving optimization problems, including methods for handling bounded and integer
variables, achieving multiple goals, and solving problems with non-linear and fractional components. The
course aims to equip students with the skills necessary to apply these methods to real-world scenarios and
advanced problem-solving situations. ‘

Course outcomes:

Upon successful completion of this course, students will be able to:

Apply Advanced Linear Programming Techniques, Solve Integer Programming Problems, Employ Goal
Programming Methods, Address Non-Linear and Separable Programming, Implement Dynamic
Programming technique.

Course MATHEMATICAL PROGRAMMING Course  Code:
Title: 24MMS9404T
Total Lecture hour: 60 l Hours
Unit 1 | Separating and Supporting hyperplane and their theorems. Revised simplex [ _1;_
method to solve Linear Programming Problems, Bounded variable problems. i
Unit 11 | Integer Programming: Gomory’s algorithm for all and mixed integer programming
| problems, Branch and Bound algorithm; Goal programming: Graphical goal . 15
| attainment method, Simplex method for GPP. |
Unit 111 | Separable programming: Piece-wise Linear approximations to non-linear functions, '\

Reduction to separable programming problem to L.P.P., Separable programming | 15

algorithm, fractional programming: computational procedure. |

Dynamic programming: Introduction, Bellman principle of optimality, solution of |

: problems with finite number stages, solution of L.P.P. by dynamic programming.
Reference and Reading Books:

Unit IV 15

1. Kanti Swaroop, P.K.Gupta and Manmohan, Operation Research, Sultan Chand & Sons., N. Delh
2007.

5 §.D. Sharma, Operations Research, Kedar Nath Ram Nath and co. Meerut, 2005.

3. F. S. Hillier and G. J. Lieberman, Introduction to Opecrations Research Concepts and Cases (9
Edition), Tata McGraw Hill, 2010.

| 4. Hamdy A. Taha, Operations Research, An Introduction (9th edition), Prentice-Hall, 2010.

| 5. G. Hadley, Linear Programming, Narosa Publishing House, New Delhi, 2002.
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MATHEMATICAL THEORY OF STATISTICS

Course Objectives :

The objective of the course is to study probability theory, discrete and continuous distribution with
applications which will be foundation for further study in statistics.

Course outcomes:

Upon successful completion of this course, students will be able to:

* Understand concepts of probability, Baye’s theorem and its applications.
* Finding mathematical expectations, moments generating function.

* Apply Binomial, Poisson distribution.

* Study Normal, Gamma and Beta distributions and apply real life problem.

|

Exponential and Laplace distributions.

Course MATHEMATICAL THEORY OF STATISTICS Course Code:
Title: 24MMS9406T
Total Lecture hour: 60 Hours
Unit I | Elements of theory of probability: Sample space, Various definitions of probability,
Addition and multiplication laws of probability, Conditional probability and 15
statistical independence of events, Baye’s theorem and its applications.
Unit I | Mathematical expectations, conditional expectations, Moments and cumulates,
Moments generating and characteristic functions, Inversion theorem. Chebychev's 15
, inequality, Central limit theorem for i.i.d. random variables,
' Unit 11 Binomial, Negative-binomial, Geometric distribution, Poisson and Hyper <
Geometric distributions.
Unit IV | Rectangular, Normal, Cauchy, Gamma and Beta Distributions, Elementary idea of -

Reference and Reading Books:

1. Gupta and Kapoor : Fundamentals of Mathematical Statistics
2. Kapur and Sexena : Mathematical Statistics
3. Goon and Others : Outline of Statistical Theory




Course Title: Seminar

Course Code: 24MMS94018

Max. Marks: 100

Guideline for Seminar

Select a latest topic relevant to stream of study.

Topic of presentation should be approved by head of the department/seminar

coordinator well in advance.

Know the topic very well and message of presentation should be clear.

Presentation (PPT) should consist of minimum 15 slides and maximum of 25 slides.

In slides mention key point only and fonts should be readable

For presentation select simple themes and avoid unnecessary animations.

Give title for each slide and slide number.

Seminar should be 20 to 25 minutes duration and another 5 minutes for question

answers.

Organization of slides should be as follows

1. First slide will be title page showing title of seminar, name of student, roll number
and class of student.

2. Second page will contain overview of seminar

3. Body of seminar includes principle, methodology, graph, charts, block diagram,
application, case study, advantages and disadvantages arranged in logical sequence
depending on the topic.

4. Conclusion

5. Last slide should contain references and bibliography.

Seminar must be evaluated by at least two faculty members of Mathematics stream.

Submit handout of presentation to Coordinator of seminar.

Distribution of marks

Relevance | Content | Presentation | Knowledge | Message of | Maximum
of title of in slides of topic presentation | marks
seminar
12 12 13 50 13 100
m
7
ietf
RedS otV
DY dayd o orsttY
a0 Ut T
?aoéhe‘&“ M aeaieh)
Sk >




