S4-MATH2D

Part A Introduction

Program: Honours/Research | Class: B.Sc. IV Year | Year: 2024 Session: 2024-2025

Degree

Subject: Mathematics

1 | Course Code S4-MATH2D

2 | Course Title Complex Analysis (Theory)

3 | Course Type DSE -2

4 | Pre-requisite (ifany) | To study this course, a student must have had the subject
Mathematics at Degree level.

5 | Course Learning The course will enable the students to:

Outcomes (CLO) 1. Visualize complex numbers as points of R2Z and
stereographic projection of complex plane on the Riemann
sphere.

2. Recognize the significance of differentiability and
analyticity of complex functions.
3. Use Cauchy-Goursat theorem and Cauchy integral
formula in evaluation of contour integrals.
4. Apply Liouville’s theorem in fundamental theorem of
Algebra.
5. Learn Taylor and Laurent series expansions of analytic
functions.
6. Classity the nature of singularity, poles and residues and
apply Cauchy residue theorem.
6 | Credit Value 4 Credits
7 | Total Marks Max. Marks: 30 + 70 | Min. Passing Marks: 35
Part B - Content of the Course
Total No. of Lectures (in hours per week): 2 hours per week
Total Lectures: 60 hours
Unit Topics No. of
Lectures
Complex Number and Functions:
1.1 Introduction of complex numbers and their geometrical
representation
1.1.1 Extended complex plane
I 1.1.2 Stereographic projection of complex numbers 15

1.2 Continuity and differentiability of complex functions
1.3 Analytic functions

1.4 Cauchy-Riemann equations

1.5 Harmonic functions

1.6 Polar form of Cauchy-Riemann equations
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Complex Integration:

2.1 Definition and examples of complex integration
2.2 Absolute value of a complex integral
2.3 Cauchy's Theorem

2.4 Cauchy's-Goursat theorem

2.5 Cauchy's integral formula

2.6 Higher order derivatives

2.7 Morera's theorem

2.8 Cauchy's inequality

2.9 Liouville's theorem

2.10 Taylor's theorem

2.11 Laurent theorem

II 15

Poles, Zeros and Singularities:

3.1 Introduction of poles, zeros and singularities
3.2 Meromorphic function

3.3 Argument principle

3.4 Rouche's theorem

3.5 Fundamental theorem of algebra

3.6 Maximum modulus principle

3.7 Schwarz lemma

I 13

Calculus of Residues:

4.1 Residue

4.2 Cauchy's Residue theorem

4.3 Evaluation of integrals
43.1 foznf(cosf?,sinﬂ) de 10
432 [T Fx)dx

4.3.3 cosmx and sinmux as a factor in the integrand
4.3.4 Integration of many valued functions

v

Mobius Transformation and Conformal Mapping:
V | 5.1 Mobius Transformation, their properties and classification 05
5.2 Conformal Mapping and their properties

Keywords/Tags:
Complex Numbers, Complex Function, Complex Integration, Poles, Zeros, Singularities,
Calculus of Residues, Mobius Transformation, Conformal Mapping.

" Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Text Books:
1. L. V. Alhfors: Complex Analysis, McGraw Hill Education; Third edition, 2017.
2. T. Pati: Functions of a Complex Variables, Pothishala Pvt. Ltd, 1986.

3. Ay fR= Uy srmrer 9 gwad| I
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Reference Books:

1. Ponnuswamy S: Foundations of Complex Analysis, Alpha Science International Ltd,

2nd edition, 2005.

2. V. Karunakaran: Complex Analysis, Narosa Publication, 2005.
3. Kayalal Pachaiyappa: Complex Analysis, S. Chand and Company Ltd., 2014.

Suggested Digital Platforms Web links:
https://www.eshiksha.mp.gov.in/mpdhe
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=25
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111106142/
https://nptel.ac.in/courses/111106153/
https://nptel.ac.in/courses/111106141/

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks

Internal Assessment:
Continuous Comprehensive Evaluation (CCE)

Total Marks: 30

External Assessment:
University Exam (UE)

Total Marks: 70
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1 | yTeuFHa FT1HIS S4-MATH2D
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4 | gaften 3 UISAHH &1 31T P & forg, faendi & o fot @
(Prerequisite) & UTeasHH | 11ord fawg g1 =g
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1. L. V. Alhfors: Complex Analysis, McGraw Hill Education; Third edition, 2017.
2. T. Pati: Functions of a Complex Variables, Pothishala Pvt. Ltd, 1986.

3. B Ue¥ fg=<l Y SPIaH &) b |

1. Ponnuswamy S: Foundations of Complex Analysis, Alpha Science International Ltd,
2nd edition, 2005,

2. V. Karunakaran: Complex Analysis, Narosa Publication, 2005.
3. Kayalal Pachaiyappa: %c%nplex Analysis, S. Chand and Company Ltd., 2014.

https://www.eshiksha.mp.gov.in/mpdhe

https: //epgp inflibnet. ac. in/Home/ViewSubject?catid=25
HHDE Gﬁ'_'lﬁlg:l UTédshH:

https://nptel.ac.in/courses/111106142/

https://nptel.ac.in/courses/111106153/

https://nptel.ac.in/courses/1 11106141/
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