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e James Ward Brown & Ruel V. Churchill, "Complex Variables and Applications", McGraw-Hill, Inc. 1996.

e D. Zill, P. Shanahan, "Complex Variables with Applications", Jones and Bartlett Publishers.

o Saff, Edward B., and Arthur David Snider. Fundamentals of Complex Analysis with Applications to Engineering,
Science, and Mathematics. 3rd ed. Upper Saddle River, NJ: Prentice Hall, 2002. ISBN: 0139078746.

e Sarason, Donald. Complex Function Theory. American Mathematical Society. ISBN: 0821886223

e Alfhors, Lars. Complex Analysis: An Introduction to the Theory of Analytic Functions of One Complex Variable.
McGraw-Hill Education, 1979. ISBN: 0070006571.

e Complex analysis - Open University.
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Course name
Complex functions
Course staff

Dr. Anat Amir

Lecturer

anatamir@tauex.tau.ac.il

Dr. Boaz Cohen

Lecturer

boazcohen@tauex.tau.ac.il

Dr. Yohai Maayan

Lecturer (English
group), course
coordinator

yohaim@tauex.tau.ac.il

Dr. Alexander Segal

Lecturer

segalale@tauex.tau.ac.il

Mr. Shai Lerer

Teaching assistant

shaiitshakl@tauex.tau.ac.il

Mr. Guy Rothmann

Teaching assistant

guyrothmannn@mail.tau.ac.il

Mr. Daniel Teaching assistant tsodikovich@tauex.tau.ac.il
Tsodikovich (English group)

Semester

2021-22 A

Course requirements
1. Submitting 80% of weekly assignments: submission will be via MOODLE.

Required in order to be eligible for the summary assignments (see below). The
weekly submissions will not be corrected or graded.

2. Two summary assignments: submission will be via MOODLE. Each submission
will be corrected and graded. The grade of each submitted assignment will count as
7.5% of the final grade if it is higher than the grade in the final exam. These are
mandatory assignments (repeating students included) in that failing to submit an
assignment will result in a grade of O for that assignment that will not be dropped.

3. Final exam.
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Course final grade formula

1. Two summary assignments: each assignment will count as 7.5% or 0% of the final
grade (see above). Failing to submit an assignment will result in a grade of O for that
assignment that will count as 7.5% of the final grade.

2. Final exam: the final exam will count as 85%-100% of the final grade.

Course plan
Subject Lecture(s)

The Field of complex numbers: The algebra and geometry of complex | 1
numbers. Polar representation. Complex conjugate. Absolute value.
Euler’s identity and De-Moivre’s formula. Powers, roots and geometric
interpretation.

Sequences of Complex numbers and convergence. Topology: 2
Regions on the complex plane, e.g. disk, annulus, limits in the
complex plane.

Functions of a complex variable. Image, limits, continuity and 3-4
derivatives of complex functions, differentiation rules, Cauchy-
Riemann equations and consequences.

Elementary functions, i.e. exponential function, logarithmic function, 5-6
trigonometric functions, hyperbolic functions, inverse functions.
Branches of multi-valued functions and analytic branches.

Path integration in the complex plane. Evaluation Theorem. 7-8
Connected and simply connected regions. Cauchy’s theorem.
Morera’s Theorem.

Cauchy’s integral and its use to evaluate derivatives. Any order 9
derivatives of analytic functions. Liouville’s theorem for entire

functions. The fundamental theorem of algebra. Maximum and

minimum principals.

Power series. Radius of convergence. Cauchy-Hadamard’s formula 10-11
for radius of convergence. (Local) Uniform convergence. Weierstrass

M-test for uniform convergence of power series. Term by term

differentiation / integration. Uniqueness Theorems.

Laurent and Taylor series and isolated singular points of analytic 12
functions. Casorati Weierstrass Theorem.

Residue Theorem and its applications. Calculation of improper 13
integrals of real valued functions using the residue theorem.

Optional reading
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e James Ward Brown & Ruel V. Churchill, "Complex Variables and Applications", McGraw-Hill, Inc. 1996.

e D. Zill, P. Shanahan, "Complex Variables with Applications", Jones and Bartlett Publishers.

e Saff, Edward B., and Arthur David Snider. Fundamentals of Complex Analysis with Applications to Engineering, Science,
and Mathematics. 3rd ed. Upper Saddle River, NJ: Prentice Hall, 2002. ISBN: 0139078746.

e Sarason, Donald. Complex Function Theory. American Mathematical Society. ISBN: 0821886223

e Alfhors, Lars. Complex Analysis: An Introduction to the Theory of Analytic Functions of One Complex Variable. McGraw-
Hill Education, 1979. ISBN: 0070006571.

e Complex analysis - Open University.

Remarks

e The course plan may change depending on actual progress.
e The material for the exam will be according to the lectures, tutorials and homework
assignments (including notation and various conventions).




