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COURSE OVERVIEW

. THE COURSE WILL REVIEW AND DEVELOP THE THEORY OF: COMPLEX ANALYSIS AND APPLICATIONS TO
SPECIAL FUNCTIONS; ASYMPTOTIC EXPANSIONS; ORDINARY AND PARTIAL DIFFERENTIAL EQUATIONS, IN
PARTICULAR, CHARACTERISTICS, INTEGRAL TRANSFORM AND GREEN FUNCTION TECHNIQUES; DIRAC
DELTA AND GENERALISED FUNCTIONS; STURM-LIOUVILLE THEORY. THE GENERALITY OF APPROACHES WILL
BE EMPHASISED AND ILLUSTRATIVE EXAMPLES FROM ELECTRODYNAMICS, QUANTUM AND STATISTICAL
MECHANICS WILL BE GIVEN.

GOALS AND OBJECTIVES

A COURSE ON ADVANCED METHODS OF MATHEMATICAL PHYSICS. THE COURSE AIMS TO DEMONSTRATE
THE UTILITY AND LIMITATIONS OF A VARIETY OF POWERFUL CALCULATIONAL TECHNIQUES AND TO
PROVIDE A DEEPER UNDERSTANDING OF THE MATHEMATICS UNDERPINNING THEORETICAL PHYSICS

TEXTBOOK AND READINGS

1.MATHEMATICAL METHODS FOR PHYSICISTS A COMPREHENSIVE GUIDE 7TH EDITION

AUTHORS GEORGE B. ARFKEN , , HANS J. WEBER , FRANK E. HARRIS 7TH EDITION
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https://www.amazon.com/George-B-Arfken/e/B001IZTFUW/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Hans+J.+Weber&text=Hans+J.+Weber&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Frank+E.+Harris&text=Frank+E.+Harris&sort=relevancerank&search-alias=books

[1] MATHEMATICAL METHODS FOR PHYSICS AND ENGINEERING K. FRILEY

[2] Mathematical Methods for Physics and Engineering K. F. Riley

[3] SOME MATHEMATICAL METHODS OF PHYSICS GERALD GOERTZEL, NUNZIO TRALLI

COURSE ASSESSMENTS

The course grade ( ?????? points ) will be based on the following elements:
Points

Exams 75

Reading Checks 5

Participation 5

Attendance 5

Assignments 10

COURSE DESCRIPTION AND ASSIGNMENT SCHEDULE

This NO. -credit hour course is 15 weeks long. You should invest NO. hours every week in this course.

WK DATE TOPIC READING ASSIGNMENT
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https://www.amazon.com/dp/0521679710?tag=uuid10-20
https://www.amazon.com/dp/0521679710?tag=uuid10-20
https://www.amazon.com/dp/0521679710?tag=uuid10-20
https://www.amazon.com/dp/0521679710?tag=uuid10-20
https://bookauthority.org/author/Gerald-Goertzel
https://bookauthority.org/author/Nunzio-Tralli

DeMoivre’s theorem
Roots of Complex Numbers Assignment 1

Functions of a Complex variable
5 Analytic Function

Cauchy’s integral theorem
6 Tylor’s theorem

Harmonic Function
7 Complex integration

Laurent theorem
Singular point

8 The residue theorem Assignment 2
Periodic functions
Fourier Series

Even functions
9 0dd functions

Half-Range series
Changing of interval functions

0 having arbitrary period

11 Fourier Series in complex form

12 Laplace Transform —
13 Fourier Transform

14

e Mid Exam

Is it possible to develop the curriculum <within the teaching authority 20%> to include vocabulary

that serves sustainability
1- Yes, it is possible (point an
appropriate aspect)

1- Fighting poverty 2- No hunger 3- Developing life-long learning and
education 4- Green chemistry 5- Sustainable development 6- Water
purification 7- Water recycling for agriculture 8- Creativity and
production -9- Sustainable energy (wind Sun and organic energy) -10-
Environmental development- 11- pollution measurement -12- child care
program-13- public health development program-14- measuring the
efficiency of health institutions-15- gender equality-16- non-extremism-
17- drug efficiency 18- Food efficiency for infants, children, adults and
the elderly -19- Efficiency of the overall environment -20- Waste
recycling-21- Heavy water disposal mechanisms-22- Literacy program-
23- Mechanisms for preserving biodiversity-24- Mechanisms for
spreading peace and justice in society- 25- Developing life in the seas
and oceans-26- Studying the level of university education and the
mechanisms for its development-27- Mechanisms for developing the
local industry in Irag-28- Mechanisms for developing infrastructure in
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Irag-29-Reducing racial discrimination in all its forms-30-The basics of
sustainable cities- 31- Mechanisms to reduce consumption and increase
production- 32- Mechanisms to provide job opportunities for all-33-
Study aspects of developing green areas-34- Study climatic phenomena
in the country-35- Mechanisms for obtaining good health and well-being.

2- Suggest aspect that serves
sustainability

Developing life-long learning and education

Studying the level of university education and the mechanisms for its
development
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