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(Course Description) (lwall ciay .2

The Algebra of Complex Numbers, Geometric Addition and Multiplication , Analytic Geometry ,
The Spherical Representation , Analytic Function, Limits and Continuity , Elementary Theory of
Power Series , Sequences, The Exponential and Trigonometric Functions The Logarithm
Conformal Mapping Linear transformations, Elementary Conformal Mappings, Line Integrals,
Rectifiable Arcs, Line Integrals as Functions of Arcs, Cauchy's Theorem for a Rectangle ,
Cauchy's Theorem in a Disk, Cauchy's Integral Formula, Removable Singularities. Taylor's
Theorem, Zeros and Poles, The Local Mapping, The Maximum Principle, The Calculus of
Residues , The Residue Theorem , The Argument Principle , Evaluation of Definite Integrals ,
Harmonic Functions , Definition and Basic Properties , The Mean-value Property , Poisson's
Formula, Schwarz's Theorem, The Reflection Principle.
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(Course Objectives) gluall ilaai .4

After completing this course, students should :
e evaluate the Algebra of Complex Numbers, Geometric Addition and Multiplication , Analytic
Geometry , The Spherical Representation
e evaluate the Power Series , Sequences , The Exponential and Trigonometric Functions The
Logarithm Conformal Mapping Linear transformations, Elementary Conformal Mappings
e know the Conformal Mapping and Linear transformations, Elementary Conformal Mappings
e state and prove the Cauchy Riemann Equation and use it to show that a function is analytic.




e evaluate the Residues
¢ understand the concept of sequences and series .
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At the end of the course, the student will acquire the basic knowledge of Complex
Numbers, Analytic Function , Conformal Mapping, Elementary Conformal Mappings,
Line Integrals, Cauchy's Theorems, Cauchy's Integral Formula Singularities, Taylor's
Theorem , The Maximum Principle, The Calculus of Residues , The Argument Principle ,
Poisson's Formula, Schwarz's Theorem, The Reflection Principle.

(Course Content) sluall (§5isa .6

Week

Course Topic

Notes

1.1 Arithmetic Operations

1.2 Square Roots

1.3 Justification

1.4 Conjugation, Absolute Value

1.5 Inequalities

2.1 Geometric Addition and Multiplication
2.2 The Binomial Equation

2.3 Analytic Geometry

2.4 The Spherical Representation

Week 4
Week 5

Week 6

1.2 Analytic Functions
1.3 Polynomials

1.4 Rational Functions
2.1 Sequences

2.2 Series

Week 7
Week 8

2.2 Analytic Functions in Regions
2.3 Conformal Mapping
3.1 The Linear Group

3.2 The Cross Ratio

Week 9
Week 10

1.2 Rectifiable Arcs

1.3 Line Integrals as Functions of Arcs
1.4 Cauchy's Theorem for a Rectangle
1.5 Cauchy's Theorem in a Disk

Week 11
Week 12

Week 13

3.1 Removable Singularities. Taylor's Theorem
3.2 Zeros and Poles
3.3 The Local Mapping

3.4 The Maximum Principle

Week 14
Week 15

5.1 The Residue Theorem
5.2 The Argument Principle

5.3 Evaluation of Definite Integrals

Week 16

Final exam
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(Teaching and learning Strategies and Evaluation Methods)
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Students will be able to learn The
Algebra of Complex Numbers,
Geometric Addition and
Multiplication , Analytic Geometry ,
The Spherical Representation ,
Analytic Function, Limits and
Continuity
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Students will be able to learn about
Elementary Theory of Power Series ,
Sequences, The Exponential and
Trigonometric Functions The
Logarithm Conformal Mapping
Linear transformations, Elementary
Conformal Mappings,
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Students will be able to learn Line
Integrals , Rectifiable Arcs, Line
Integrals as Functions of Arcs,
Cauchy's Theorem for a Rectangle ,
Cauchy's Theorem in a Disk,
Cauchy's Integral Formula.
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Students will be able to evaluate ,
Removable Singularities. Taylor's
Theorem, Zeros and Poles, The
Local Mapping, The Maximum
Principle, The Calculus of Residues
, The Residue Theorem, The
Argument Principle , Evaluation of
Definite Integrals
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Students will be able to learn about
Harmonic Functions, Definition and
Basic Properties , The Mean-value
Property , Poisson's Formula,
Schwarz's Theorem , The Reflection
Principle.

(Assessment) 4kl anii .8




aiil) g FURECHN IV N

duadll Pl (s cciildag ¢ ) :duadll Jlaci-1

il gsas) Jsl @pad plaia-2

e S g S (a3 glas=2

L8gdl) llaiel) g soud Sl @ plaia-3

(Text Book) _dall st .

COMPLEX ANALYSIS

Lars V. Ahlfors
McGraw-Hill

1966
Third Edition

http://people.math.gatech.edu/~mccuan/courses/6321/lars-ahlfors-complex-analysis-third-edition-mcgraw-hill-science_engineering_math-
1979.pdf
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Functions of One Complex Variable, John B Conway.

Complex variables and applications, Ruel Churchill & J.Brow



http://people.math.gatech.edu/~mccuan/courses/6321/lars-ahlfors-complex-analysis-third-edition-mcgraw-hill-science_engineering_math-1979.pdf
http://people.math.gatech.edu/~mccuan/courses/6321/lars-ahlfors-complex-analysis-third-edition-mcgraw-hill-science_engineering_math-1979.pdf

