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2. M4BHEME Prerequisites
Ordinary differential equation. Numeral methods. (Preferred but required)

3. ZoldtA] Course Format

Zho| U4H/EE HA/AE MG 7|Et
Lecture Discussion/Presentation Experiment/Practicum Field Study Other
70% 0% 30% 0% 0%

o3

o TIgl atAl M (explanation of course format):

- Classroom lecture with numerical programming exercises.

4, WIS Course Objectives

Numerical Solutions of Ordinary Differential Equations : Initial Value Program, Stiff Systems, Boundary Value Problems,
Well-posed Initial Value Problems for Partial Differential Equations. The Choice of norms and Stability definitions. The
Fourier and energy method for finite difference Schemes. Discussion of finite element methods.

5. S&Y7MA Evaluation System

*

ZZ2taAt 7|2 At = gty ZZHE x| 2 o= 7|E}
Midterm Exam Final Exam Quizzes Presentation Projects Assignments | Participation Other
0% 60% 0% 0% 0% 40% 0% 0%

* OF DZENE W A E2ITIH(PEER EVALUATION)O| Hrrat=ol| ZetE.
Evaluation of group projects may include peer evaluations.

- oAl M (explanation of evaluation system):

- Homework or Computational Project : 4-5 times (40%)
- Final Examination : Theory and basic idea methods (60%)

6. FuxH Required Materials
Michael Celia(MIT/Princeton) and William Gray(Notre Dame), Numerical methods for differential equations, fundamental
concepts for scientific and engineering applications. Prentice Hall. [PDE+FDM/FEM]

7. 2wx| Supplementary Materials

Robert Schilling and Sandra Harris(Clarkson), Applied numerical methods for engineers (using Matlab and C), Brooks/Cole,
2000. [Basic Numerical Tools]

John Strikwerda(Wisconsin), Finite Difference schemes and PDEs, Wadsworth & Brooks / Core, 1989. [Finite difference method]




7. 27 Supplementary Materials
Charles Hall and Thomas Porsching(Pittsburgh), Numerical Analysis of PDEs, Prentice Hall, 1990. [Finite element method /

Analysis]

8. #1E% Optional Additional Readings
Tikhonov and Samarskii, Eqs of Mathematical physics, Dover, 1963(1990) [PDE]
Sobolev, PDEs of Mathematical physics, Dover, 1964(1989) [PDE]

9. ZoLiL Lecture contents
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1. Partial differential equation
M1z 2024/09/02(& .
i1z /03/02(2) 1.1 Physical systems
1.2 Defs and Eqs Properties
A 2 = 2024/09/09 (& R
2% /03/05(4) 1.3 Characteristics and BC
3 =F 2024/09/16(¥) |F=M R
2. Finite difference approximation (one-dimensional FDM)
M 4= 2024/09/23(&) |2.1 Discrete approximations
2.3 Analysis of approximation
2.4 Generalized Formulation
pS s 2024 = -
s = 024/09/30(2) 1 ¢ 1nitial Value Problens
2. Finite difference approximation (Multi-dimensional FDM)
He = =
Ie = 2024/10/01(8) 2.7 Multi-dimensional problems
H7TFE 2024/10/14(2¥) |2.8 Two dimensional examples
s IS 2024/10/21(2) |Review
3. Finite Element approximation (Theoretical basis)
H 9 F 2024/10/28(¥ . .
o= /10/28(%) 3.1 Weighted residuals
M 10 = 2024/11/04(2) (3.3 Computation Procedures
M1z 2024/11/11(¥) |3.4 Mathematical requirements
3. Finite Element approximation (Computational Methods)
M 12 & 2024/11/18(¥ . . .
l T /11/18(%) 3.5~3.6 Method of weighted residuals in 2D/3Ds
M 13 = 2024/11/25(¥) (3.7 Galerkin Finite Element method
4. Miscellaneous Topics
M 14 = 2024/12/02(& . . . .
i T /12/02(8) 4.3 Space-Time Discretization
H 15 F 2024/12/09(2!) |Review & Final (Written) Exam
S 1| 2024/12/16(2) Review & Final (Written) Exam
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10. £=H2G 1A Course Policies

11. &TAHE Special Accommodations
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