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Philadelphia University

Faculty of Science
Department of Basic Sciences and Mathematics
     First Semester, 2022-2023
	Course Syllabus

	Course code: 250312
	Course Title: Complex Analysis

	Course prerequisite (s) and/or co-requisite (s): 250202
	Course Level: 3

	Credit hours: 3 credit hours
	Lecture Time: 
Section 3: Sun., Tue. 09:45-11:00


	E-mail Address
	Office Hours
	Office Number and Location
	Instructor Name

	aalsoboh@philadelphia.edu.jo
	Sat-Tue:11:15-12:15
	Faculty of Science
Office: 809
	Dr. Abdullah Alsoboh


	Course Delivery Method

	Blended 
	Online
	Physical

	Percentage

	Physical
	Asynchronous
	Synchronous

	100%
	-
	-


Course module description
( Give a brief description of the course as it appears in the study plan )

The Complex numbers system, polar representation and complex root analytic functions, power series, mobius transformation, conformal mapping. Complex integration, power series representation of analytic functions, residues, Cauchy's Theorem, application to integration simple closed curves, Cauchy's integral formula, Morera's Theorem, singularities, classification and remainder.
Course module objectives
· Able to demonstrate skills in communicating mathematics orally and in writing 
· Able to understand the concept of analytic function and connect the concept to the Cauchy integral theorem 
· Able to validate and critically assess a mathematical proof 
· Able to apply the theory in the course to solve a variety of problems at an appropriate level of difficulty
Course/ module components / Text Book
Text Book:  Complex Variables with Applications.
Author:  , J. Brown and R. Churchill, 9th, 2014
Publisher:  McGraw-Hill Education
· Support material (s) (vcs, acs, etc).

· Study guide (s) (if applicable)

· Homework and laboratory guide (s) if (applicable). 

Teaching methods
· Lectures, discussion groups, tutorials, problem solving, debates, etc.

	Course Learning Outcomes (CLO’s) 


	CLO1. 
	Ability to compute Sums, products, Moduli, and conjugates of complex numbers.

	CLO2.
	To know Functions of complex variables, determine the differentiability of complex functions,  and use Cauchy-Riemann equations to test the differentiability

	CLO3.
	To understand the concept of Harmonic functions.

	CLO4.
	 The Ability to use Residues theorem to compute some integrals.


	SLO #
	Student Learning Outcomes ( SLO's)
	Percentage

	SLO(1)
	 An ability to identify, formulate, and solve broadly defined technical or scientific problems by applying knowledge of mathematics and science and/or technical topics to areas relevant to the discipline.
	77%

	SLO(2)
	An ability to formulate or design a system, process, procedure or program to meet desired needs.
	6%

	SLO (3)
	An ability to develop and conduct experiments or test hypotheses, analyze and interpret data and use scientific judgment to draw conclusions.
	

	SLO(4)
	An ability to communicate effectively with a range of audiences.
	17%

	SLO(5)
	An ability to understand ethical and professional responsibilities and the impact of technical and/or scientific solutions in global, economic, environmental, and societal contexts.
	

	SLO(6)
	An ability to function effectively on teams that establish goals, plan tasks, meet deadlines, and analyze risk and uncertainty.
	


Relationship of the CLO’s to the SLO’s:
	#
	Short code
	Description
	Outcome weight(out of 100)
	Linked with the student learning outcomes
	Actions

	1
	CLO1
	Ability to compute Sums, products, Moduli, and conjugates of complex numbers.
	20
	SLO1(80%)

SLO4(20%)
	

	2
	CLO2
	To know Functions of complex variables, determine the differentiability of complex functions, and use Cauchy-Riemann equations to test the differentiability.
	30
	SLO1(70%), SLO2(20%)

SLO4(10%)
	

	3
	CLO3
	To understand the concept of Harmonic functions.
	20
	SLO1(80%), SLO4(20%)
	

	4
	CLO4
	The Ability to use Residues theorem to compute some integrals.
	30
	SLO1(80%)

SLO4(20%)
	


	Objectives and Performance Indicators

	

	Course Objectives
	Performance Indicators

	(1)- Able to demonstrate skills in communicating mathematics orally and in writing. 


	SLO1 , SLO4

	(2)- Able to understand the concept of analytic function and connect the concept to the Cauchy integral theorem. 


	SLO1, SLO2, SLO4

	(3)- Able to validate and critically assess a mathematical proof 


	SLO1 , SLO4

	(4)- Able to apply the theory in the course to solve a variety of problems at an appropriate level of difficulty. 


	SLO1, SLO4


Assessment instruments
· Short reports and/ or presentations, and/ or writing program. 

· Quizzes.

· Home works.
· Final examination: 40 marks

	Week
	Mark
	Assessment Instruments

	Week 8
	30%
	Mid exam 

	Continued
	30%
	Reports, programs, Quizzes, Homework’s, Projects

	Week 16
	40%
	Final exam

	
	100
	Total



Documentation and academic honesty
· Documentation style (with illustrative examples)

· Protection by copyright

· Avoiding plagiarism.

Course/module academic calendar
	Week
	Material to be covered
	Homework’s

	1
	Chapter 1 

	Complex numbers:  Sums and products. Algebraic properties. Moduli and conjugates. Triangle inequalities.
	 

	2
 
	
	Polar coordinates and Euler's formula. Product and quotient in exponential form. Roots of complex numbers. Region in complex plane.
	 

	(3)
	Chapter 2

	Functions of complex variables. Mappings. Limits. Theorems of limits.
	 

	(4)
	
	Limits involving the point at infinity. Continuity. Derivative. Differentiation formulas.
	 

	(5)
	
	Cauchy-Riemann equations. Sufficient condition for Differentiability. Polar coordinates.
	 

	(6)
	
	Analytic functions. Reflection Principle. Harmonic functions
	

	(7)
	Review and Mid Examination

	(8)
	Chapter 3

	Exponential functions. Trigonometric functions. Hyperbolic functions. The logarithmic function and its branches
	 

	(9)
	
	Some identities involving logarithms. Complex exponent. Inverse trigonometric and hyperbolic functions.
	 

	(10)
	Chapter 4
	Complex valued functions w(t). Contours. Contour integrals and examples
	

	(11)
	
	Antiderivatives. Cauchy-Goursat theorem. Simply and multiply connected domains
	

	(12)
	
	Cauchy integral formulas, Derivative of analytic functions. Liouville's theorem and fundamental theorem of algebra. Maximum moduli functions.
	

	(13)
	Chapter 5
	Convergence of sequence and series. Taylor series and examples. Laurent series.
	

	(14)
	Chapter 6
	Residues. Residues theorem. The three types of isolated singular points. Residues at poles.
	

	(15)
	
	
	

	(16)
	Final Exam


Expected workload:

On average students need to spend 2 hours of study and preparation for each 50-minute lecture/tutorial.

Attendance policy:

Absence from lectures and/or tutorials shall not exceed 15%. Students who exceed the 15% limit without a medical or emergency excuse acceptable to and approved by the Dean of the relevant college/faculty shall not be allowed to take the final examination and shall receive   a mark of zero for the course. If the excuse is approved by the Dean, the student shall be considered to have withdrawn from the course.
Module references:
Books:

· Fundamentals of Complex Analysis, E. B. Saff and A. D. Snider, Third Edition, Pearson Education, Inc., New Jersey, 2003.
Websites:
1.  Khan Academy - Complex Numbers: https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:division/x2f8bb11595b61c86:division-intro/v/imaginary-and-complex-numbers-introduction
2. Paul's Online Math Notes - Complex Numbers: http://tutorial.math.lamar.edu/Extras/ComplexNumbers/ComplexNumbers.aspx
3. MIT Open Course Ware - Complex Analysis: https://ocw.mit.edu/courses/mathematics/18-112-functions-of-a-complex-variable-fall-2009/
4. Coursera - Complex Analysis: https://www.coursera.org/learn/complex-analysis
5. Wolfram MathWorld - Complex Analysis: http://mathworld.wolfram.com/ComplexAnalysis.html
6. Brilliant.org - Complex Numbers and Complex Analysis: https://brilliant.org/wiki/complex-numbers/
7. Interactive Complex Analysis by C. Bender: https://sites.google.com/a/umn.edu/complex/
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