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Course Description:
1. Introduction: Computation and science, The emergence of modern computers, Computer algorithms and
languages, Applications: Newton and Kepler Laws.
2. Numerical Linear Algebra: Systems of linear equations, Eigenvalues and eigenvectors.
3. Interpolation, Extrapolation and Data Fitting_: Polynomial Interpolation, Data fitting, least squares fit.
4. Ordinary differential equations: Initial-value problems, The Euler and Picard methods, The Runge-Kutta method
, Chaotic dynamics of a driven pendulum , Boundary-value and eigenvalue problems , The one-dimensional
Schroedinger equation.
5. Numerical Integration: One-dimensional integral, Multi-dimensional integral, The Runge-Kutta method, Monte
Carlo Method.
Course objectives: The course aims to give students the basis of physical computational methods.
Course outcomes:
The Main ILOs are: 1- basis of computational physics.

2- Generic skills such as communication, problem solving

Textbooks and References: 15 8all aa yal) g il
1."Computational Physics", Nicholas J. Giordano, Hisao Nakanishi, Addison-Wesley, 2006.
2."Computational Physics", Steven E. Koonin, Addison-Wesley, Addison-Wesley, New Yourk, 1989.
3."An Introduction to Computational Physics," written by Tao Pang and published by Cambridge
University Press
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