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(Course Description) (lwall ciay .2

Complex numbers: geometric interpretation, polar form, exponential form; analytic functions;
functions of complex variables: exponential and logarithmic functions, trigonometric and
hyperbolic functions; definite integrals; Cauchy theorem; Cauchy integral formula; sequences and
series, convergence of series and sequences; Taylor series; uniform convergence; differentiation
and integration of power series.
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(Course Objectives)  sluall Cilni .4

After completing this course, students should demonstrate competency in the following skills:
e justify the need for a Complex Number System and explain how is related to other existing
number systems.
e define a function of complex variable and carry out basic mathematical operations with
complex numbers.
¢ know the condition(s) for a complex variable function to be analytic and/or harmonic.
e state and prove the Cauchy Riemann Equation and use it to show that a function is analytic.
e evaluation of integrals using Cauchy integral formula.
e understand the concept of sequences and series with respect to the complex numbers system
and establish whether a given series/ sequences is convergent/ divergent at a specified point or
interval.




(Intended Student Learning Outcomes) alaill clajia .5
(LU § &l jlgall 5 48 pall)
At the end of the course, the student will acquire the basic knowledge of Complex Number

System , Analytic functions , Cauchy Riemann Equation, Using Cauchy integral formula,
Sequences and series.

(Course Content) sluall ($5isa .6

Week Course Topic Notes
Week 1 Algebraic and geometric properties of complex numbers,

Polar form
Powers and roots of complex numbers, Regions in the
complex plane

Week 4 Functions of a complex variable, Limits and continuity
Week 5 Derivatives, Analytic functions, The Cauchy-Riemann
Week 6 Equations

Week 7 The exponential function, Harmonic functions, Trigonometric
Week 8 functions Hyperbolic functions, The logarithmic function

Week 9 Complex exponents
Week 10 | Complex Powers and Inverse Trig Functions

Week 2
Week 3

Week 11 | Line integrals, The Fundamental Theorem Contours, Contour
Week 12 | Integrals

Week 13 | Independence of path, Cauchy's Integral Formula

Week 14 | Complex sequences and series, Power series, Taylor series,
Week 15 | Laurent series, differentiation and integration of power series,

Week 16 | Final exam
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(Teaching and learning Strategies and Evaluation Methods)
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Derivatives, Analytic functions, The
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Students will be able to learn about
exponential function, Harmonic
functions, Trigonometric functions
Hyperbolic functions, The
logarithmic function Complex
exponents, Complex Powers and
Inverse Trig Functions
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Students will be able to evaluate
Line integrals, The Fundamental
Theorem Contours, Contour
Integrals

Independence of path, Cauchy's
Integral Formula
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Students will be able to learn about
Complex sequences and series,
Power series, Taylor series, Laurent
series, differentiation and integration
of power series.
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(Text Book) _iall sl .9

Complex variables and applications

Ruel Churchill & J.Brow

McGraw-Hill

2004

Eighth Edition

https://math.unice.fr/~nivoche/pdf/Brown-Churchill-Complex%20Variables%20and%20Application%208th%20edition.pdf
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https://math.unice.fr/~nivoche/pdf/Brown-Churchill-Complex%20Variables%20and%20Application%208th%20edition.pdf

“Basic complex Analysis". Marsden, J.E.& M.J. Hoffmann.

“Complex Analysis”. Alfors, L.V,




