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Course Code Phys 400 3400 03409 LA F‘U
Course Name Computational 1 ala ol 8 S Al al
Physics (E) (E) frsuis 108
Language of the course English ¢ Jalad) oAl (i A
Level 7th abed) & Sial)
Pre-requisites Phys 301 301 Gl lkaia
Co-requisites | e | e G e llaia
Credit distribution 2(1+0+2) (2+0+1)2 oA clelu a5
Course description A dag

1. Introduction: The need for computers in
science, What is computational physics?,
Operating systems and programming languages.

2. Interpolation: Lagrange interpolation,
Neville's algorithm, Linear interpolation,
Polynomial interpolation, Cubic spline, Rational
function interpolation

3. Numerical differentiation:  Forward

difference, Central difference and higher order
methods, Higher order derivatives

4. Numerical Integration: Rectangular method,
Trapezoid method, Simpson method

5. Solution of nonlinear equations: Bisection
method, Newton's method, Method of secants,
Brute force method

6. Differential equations: Euler method,
Numerical errors and instabilities, Runge-Kutta
method

7. Monte-Carlo methods: Random number
generators, Distribution functions, Acceptance
and rejection method, Inversion method

Practical Part:
Introduction to Linux

Scientific programming
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Course objectives
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Deepening the understanding of fundamental
principles of physics and of how it can be used to
explain and predict physical phenomena.
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Full knowledge of mathematical techniques and
the ability to use them in quantitative prediction,
modeling physical phenomena and solving
complex physical problems.
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Knowledge of computational physics and its
different tools which can be used in the different
physics fields.
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The ability to use scientific programming for
processing and analyzing data, solving
mathematical equations numerically and
simulating experiments.
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Learning outcomes (understanding, knowledge,
and intellectual and scientific skills).

After studying this course, the student is expected to
be able to:
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1- Basics of computational physics.
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2- Generic skills such as communication,
problem solving
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Textbook adopted and supporting references
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Title of the book Author's name Publisher's name Date of publication
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Computational Nicholas J. Giordano,
Physics Hisao Nakanishi, 2006
Addison-Wesley,
Introductory Andi Klein and Cambridge University
Computational Alexander Godunov Press 2010
Physics




