COMPLEX ANALYSIS - |

Semester Subject | Category Lecture Theory Practical | Credits
Code
i 21CPMA3A | Core— | Hrs/week | Hrs/Sem | Hrs/week | Hrs/Sem 0 4
Paper IX 6 90 6 90

COURSE OBJECTIVES:

The students will be able to
e Enhance the knowledge about Cauchy’s integral formula.
e Understand the local properties of analytic functions.
e Evaluate definite integral and harmonic functions

COURSE OUTCOMES:
On the successful completion of the course, the students will be able to

CO CO Statement Knowledge
Number Level
(K1-K4)
Co1 Understand the local properties of analytic functions like index of a K2
point.
CO2 Acquire the knowledge of Cauchy’s theorem and Residue theorem K3
COo3 Discuss about the evaluation of definite integrals and poisson K3
formula

CO4 Apply the concept of power series expansions to analytic functions K3
CO5 Analyze the various results on partial fractions K4

Knowledge Level: K1 — Remember; K2 — Understand; K3 — Apply; K4 — Analyze.

MAPPING WITH PROGRAMME OUTCOMES:
COS PO1 PO2 PO3 PO4 PO5 PO6
Co1 S S M M S M
CO2 M S M S M S
CO3 S M M S M S
CO4 S M S M M M
CO5 S S M M S M

S- Strong: M- Medium: L- Low
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UNIT I: CAUCHY’S INTEGRAL FORMULA 18 Hours
Index of a point with respect to a closed curve — Integral formula — Higher derivatives — Local
Properties of Analytic Functions — Maximum Principle.

Chapter 4: Section 2: 2.1t0 2.3

Chapter 4: Section 3: 3.4

UNIT II: THE GENERAL FORM OF CAUCHY’S THEOREM 18 Hours
Chains and Cycles — Simple Connectivity — Homology — General Statement of Cauchy’s Theorem
— Proof of Cauchy’s Theorem — Locally Exact Differentials — Multiply Connected Regions —
Residue Theorem — Argument Principle.

Chapter 4: Section 4: 4.1to 4.7

Chapter 4: Section 5: 5.1t05.2

UNIT Ill: EVALUATION OF DEFINITE INTEGRALS AND HARMONIC FUNCTIONS
18 Hours

Evaluation of Definite Integrals — Definition of Harmonic Function and Basic Properties — Mean

Value Property — Poisson’s Formula.

Chapter 4: Section 5: 5.3

Chapter 4: Section 6: 6.1 t0 6.3

UNIT IV: HARMONIC FUNCTIONS AND POWER SERIES EXPANSIONS 18 Hours
Schwarz’s Theorem — Reflection Principle — Weistrass’s Theorem — Taylor Series

— Laurent Series.

Chapter 4: Sections 6.4 and 6.5

Chapter 5: Sections 1.1to 1.3

UNIT V: PARTIAL FRACTIONS AND ENTIRE FUNCTIONS 18 Hours
Partial fractions — Infinite products — Canonical products — Gamma function — Jensen’s formula —
Hadamard’s theorem.

Chapter 5: Sections 2.1t02.4

Chapter 5: Sections 3.1 and 3.2
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DISTRIBUTION OF MARKS: THEORY 100%

TEXT BOOK
S.NO | AUTHORS TITLE PUBLISHERS YEAR OF
PUBLICATION
1. Lars V. Complex Analysis, | McGraw Hill Co, 1979
Ahlfors (3rd edition) New York
REFERENCE BOOKS
S.NO | AUTHORS TITLE PUBLISHERS YEAR OF
PUBLICATION
1. H. A. Presfly | Introduction to Clarendon Press, 1990
Complex Analysis Oxford
2. J. B. Conway | Functions of one Springer — Verlag, 1978
Complex Variables International
Student Edition,
Narosha Publishing
Co
3. E. Hille Elements of st Analytic | Gonm& Co 1959
function Theory (2vols.)
4. M. Heins Complex Function Academic Press, 1968
Theory New York

WEB RESOURCES

1. https://faculty.etsu.edu/gardnerr/5510/notes/IV-4.pdf

2. https://dspace.mit.edu/bitstream/handle/1721.1/49419/18-112Fall-

2006/NR/rdonlyres/Mathematics/18-112Fall-2006/5F5BE6FC-6F17-4BE5-9C8E-
C9325ACCADS58/0/lecturel3.pdf
3. https://www.jstor.org/stable/24898528?seq=1

TEACHING METHODOLOGY

1. Class room teaching
2. Giving Assignments for all units

w

Discussions
Home test
PPT presentation

o~

SYLLABUS DESIGNER

Dr. B.Vijayalakshmi, Assistant Professor of Mathematics.
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