Standard for PhD Qualify Exam

Numerical Partial Differential Equations

(數值偏微分方程)
Description

Students should know (i) basic partial differential equations, (ii) the corresponding numerical methods and (iii) their numerical implementation on computers. Ability of writing a pseudo code is required.

Contents 

We shall follow the content of R. LeVeque's book, ``Finite Difference Methods for Differential Equations, SIAM 2007.'' For details, see the attached file.

1. Finite difference approximation

2. Boundary Value Problems

3. Elliptic Equations

4. Function Space Methods

5. Iterative Methods for Sparse Linear Systems

6. The Initial Value Problems for ODE’s

7. Zero-Stability and Convergence for Initial Value Problems

8. Absolute Stability for ODEs

9. Stiff ODEs

10. Some basic PDEs

11. Fourier Analysis of Linear PDEs

12. Diffusion Equations

13. Advection Equations

14. Higher-Order Methods

15. Mixed Equations and Fractional Step Methods
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