應用數學四 (202 30340) 課程資料
Applied Mathematics IV: Course Information
吳俊輝  Jiun-Huei Proty Wu

Lectures:
Thursday 3:30-6:20 pm, Sept.15, 2011 ~ Jan.12, 2012

8+1+8+1=18 weeks; [8+8] x 3 = 48 lectures
Exams:
Mid-semester exam: Nov.10, 2011

Final exam: Jan.12, 2012
Syllabus:

1. PDE (Partial Differential Equations; Ref.2§8, Ref.1§8; 7wk):

a. Classification and modeling of differential equations

b. Wave motion, diffusion, gravitational potential

c. The D’Alembert Solution of wave equation, separation of variables, solutions of certain types of equations

d. *Green’s function

e. *Perturbation theory

2. Fourier Transform (Ref.3§12; Ref.1§15; 2wk):

a. Convolution/deconvolution theorem, correlation theorem

b. Fast/finite Fourier transforms (FFT)

c. Wiener filtering, windowing, power spectrum

d. Solving differential equations (DE) 

3. Matrices & Group Theory (Ref.1§3,4, Ref.2§4,5, Ref.4; 5wk):

a. Matrix: multiplication, inversion, determinants, orthogonality; Hermitian & unitary; diagonalization and eigenvalues/eigenvectors

b. Discrete groups & continuous groups

c. Generators; SU(2), SU(3) & nuclear particles

d. *Lorentz group; Lie group & Lie algebra

4. Computer Techniques (2wk):
a. Matlab & Mathematica
b. Numerical Methods (Ref.2§9; Ref.1§8.8):
Finite-difference operators, integration & differentiation, roots of equations, initial-value, boundary-value problems, solution of ODE/PDE
Reference books:


1. Arfken, G.B., & Weber, H.-J., Mathematical Methods for Physicists, Harcourt / Academic Press; ISBN: 0120598256
2. Potter, M.C., & Goldberg, J., Mathematical Methods, Prentice-Hall International Editions/Great Lakes Press; ISBN: 1881018113
3. William, H.P., et al., Numerical Recipes in C (or Fortran), Cambridge University Press; ISBN: 0521431085
4. Hamermesh, M, Group Theory and Its Applications to Physical Problems, Dover Pubns; ISBN: 0486661814.
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Assessment:
The final grade will be the higher result of the following two plans. Exams are written, with a time limit of THREE hours.
	
	Plan A
	Plan B

	I. Exercises
	0%
	20%

	II. Mid-semester exam
	50%
	40%

	III. Final exam
	50%
	40%


Teaching Assistants (T.A.):

葉佳隆 (天文數學大樓8樓820室): yea107@gmail.com
張文軒 (天文數學大樓8樓821室): shuitun83023@gmail.c​om
Contact me:

jhpw@phys.ntu.edu.tw

Room 808, A.M. Building (天文數學大樓8樓808室)


Tel: 33668629
Office hours:


12:10pm ~ 1:00pm, Thursday

Web site for course information:


http://jhpw.phys.ntu.edu.tw/ 


First click on ‘Teaching’, and then ‘Applied Mathematics IV’
