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(2) LEARNING OUTCOMES

The course provides a rigorous, systematic and an in-depth study of the theory of complex functions
and its applications in physics problems.

With the completion of the course the student is able to:

. Handle elementary functions of one complex variable, study its fundamental properties, such
as analyticity and the types of singular points, and expand a complex function into Taylor or
Laurent series.

. Handle mappings by elementary complex functions, and employ the conformal mapping
method to solve physics problems (e.g., in fluid dynamics, electrostatics and heat flow).

. Calculate, under parameterization, path integrals in the complex plane, evaluate contour
integrals using the residue theorem, and employ the method of residues to evaluate integrals
of real functions.

° Evaluate integral transforms (Fourier/inverse Fourier, Laplace/inverse Laplace) of a function,
and employ integral transforms to solve differential equations of mathematical physics.

. Employ the methods of stationary phase and steepest descend to evaluate the asymptotic
behavior of integrals.

The course aims at the following general competences

Working independently

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

e Complex numbers, elementary functions of a complex variable, multivalued functions - branches.

e  Continuity, derivative of a complex function, analytic functions and Cauchy-Riemann equations,
harmonic functions.

e Mapping by elementary functions, conformal mapping, and applications in physics.

e Complex power series, Taylor and Laurent series, classification of singularities, contour integral,
Cauchy theorem and residue theorem, evaluation of integrals.

e Fourier and Laplace transforms, applications to partial and ordinary differential equations,
stationary phase and steepest descent methods.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Distance learning in exceptional situations

Yes

Electronic communication with the students using ICT
(Information and Communications Technology),
eclass platform

Lectures 39
Exercises 26
Individual Study/ Study and 110

Analysis of bibliography /
Preparation

Course Total 175

Final written exams in Greek

Oral examination (when appropriate)




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

e R. Churchill, J. Brown, Myadikég Zuvaptnoelg kot Epappoyeg (ITE-Navemiotnpiakég Ekddoelg
Kpntng, 2005).

e J.E.Marsden, J. M. Hoffman (uetadpacn: A. NamaAoukdg), Baoikn Mwyadikry Avaluon (EKS00ELg
Juppetpia, 1994).

e 3. Mepkoupakng, T. Xatlnadpdtng, Elcaywyr otn Myadikr) Avaluon (Ek6ooelg TuppeTpia,
2005).




