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(Course Title) PHYSICS) (Course Type)

[2] 8t& =T /M1 (Learning Objectives/Outcomes)

B U= 49 (Course Description)

We study basic concepts and applications of computational physics, which is playing an increasingly important role.
Characteristics of various physics problems are presented and corresponding algorithms and concrete application of computer
programs are studied.
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By studying fundamentals of numerical analysis for physics research and problem solving, students are expected to develop
capability of approaching new problems. By experiencing research with computers, current research trends and methodology are

understood and the perspective of physics is extended.
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& A (Learning Outcomes)

You will be able to

(1) understand numerical methods.

(2) apply methods of computational physics to physics problems.
(3) understand simulations.
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Main contents are covered by lecture, and supplementary materials are also
used.

B =2 X =(Textbooks, Reading, and other Materials)
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= DT (Main Textbook) An Intrgductlon tg Tao Pang 2010 Cambridge University
Computational Physics Press
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4] =9 LH(Course Schedule)
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1 227 Introduction to computational physics
2 27 Introduction to programming
3 297 Numerical calculus
4 207 O'rdinary differential equation and the Euler and
Picard method
5 207 Predictor—-corrector methods and the Runge—-Kutta
method
6 227 Chaotic dynamics of a driven pendulum
7 297 Midterm exam
8 227 Boundary-value and eigenvalue problems
9 227 The one-dimensional Schrodinger equation
10 207 Matrices in 'physics: basic matrix operations and
linear equation systems
11 227 Zeros and extremes of a multivariable function
12 227 Eigenvalue problems
13 297 Electronic structure of atoms
14 297 Final exam

[6] =2 &t& OHY AtE

Students are expected to have good results with systematic study in accordance with the syllabus.




