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Course name: MATH 504 Complex Analysis 
	
Department: Mathematics
	Semester

	
	
	
	2

	
	                               
                                        Methods of Education
	
Credit (ECTS)

	
	Lecture
	Recitation/
(Etud)
	Lab
	Project/Field Study
	Homework
	Other
	Total
	8

	
	60
	0
	
	60
	60
	60
	240
	

	Language
	English

	Compulsory/Elective
	Elective

	Prerequisites
	None

	  Course Contents


	Complex numbers, differentiation, integration, Cauchy’s theorem, harmonic fuctions, Taylor and Laurent series, isolated singularities and the residue theorem, applications of the residue theorem.


	











Weekly Detailed 
 Course Contents
		Weeks
	Subjects

	1
	Complex Numbers : Sums and Products, Basic Algebraic Properties, Vectors and Moduli

	2
	Complex Numbers : Complex conjugates, Exponential Form, Products and Powers in Exponential Form, Arguments of Products and Quotients, Roots of Complex Numbers

	3
	Regions in the Complex Plane, Functions of Complex variable, Mappings by the Exponential Function

	4
	Limits, Theorems on Limits, Limits involving the Point at infinity, Continuity

	5
	Derivatives, Differentiation Formulas,  Cauchy Riemann Equations, Sufficient Conditions for Differentiability

	6
	Polar Coordinates, Analytic Functions, Harmonic Functions 

	7
	Elementary Functions: The exponential function, the logarithmic function, Complex Exponents

	8
	Trigonometric Funtions, Hyperbolic functions, inverse trigonometric and hyperbolic functions, Definite integrals

	9
	Contours, Contour integrals, Upper bounds for moduli of contour integrals, Antiderivatives

	10
	 Cauchy-Goursat theorem, simply connected domains, multiply connected domains, cauchy integral formula

	11
	Series: convergence of sequences, convergence of series, Taylor series, Laurent series 

	12
	Series: Absolute and uniform convergence of power series, continuity of sums of power series , continuity of sums of power series, integration and differentiation of power series, uniqueness of series representation

	13
	Isolated singular points, residues, Cauchy’s residue theorem, Residue at Infinity, zeros of analytic functions 

	14
	
Applications of Residues




	Course objectives
	The purpose of this course is to
· survey the algebraic and geometric structure of the complex number system.
· define complex exponential function and use it to develope  the others.
· introduce analytic functions of a complex variable, the theory of integration for the functions of a  complex 
· understand  the parts of the theory that are used in the applications.
· cover an introduction to applications of residues.

	Learning Outcomes and 
Competences
	Upon completion of this course students will be able to
· express the algebraic and geometric structure of the complex number system.
· define the complex exponential function and use it to develope  the others.
· explain analytic functions of a complex variable, the theory of integration for the functions of a  complex.
· use the theory of residues for the applications including the evaluation of certain types of definite and impropoer integrals occuring in real analysis and applied mathematics.


	Textbook and /or References

	References: 
J. W. Brown, R. V. Churchill, Complex variables and Applications, Eight Edition, McGraw-Hill Higher Education, 2009.
[bookmark: _GoBack]S. Lang,  Complex Analysis, Third Edition, Springer, 1993.


	Assessment Criteria




	
	If any, mark as (X)
	Percentage (%)

	
	Midterm Exams
	X
	30

	
	Quizzes
	
	

	
	Homeworks
	X
	30

	
	Projects
	
	

	
	Term Paper
	
	

	
	Laboratory work
	
	

	
	Other
	
	

	
	Final Exam
	X
	40
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