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C;Eﬂegﬁtl o Numerical Differential Equations %i%g'ﬁg G10752-01
IHEHZ : SPE/AIZE
Department/Major Mathematics Credit/Hours 3/3
AOE-II ?_I- %}-O PN| . . :
Class ATIim/e/r;loﬁ Wednesday, 12:30~3:30. SciComplex A315
Sl Name: June-Yub Lee Department: Mathematics
Instructor E-mail: jyllee@ewha.ac.kr Office Phone: 02-3277-3451

ook A|ZHERA Mon 2PM at SciComplex A324
Office Hour/room OR appointment by e-mail

|. W2 ™HH Course Overview

1. w32 7§ Course Description
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HMEESATE Prerequisites

Ordinary differential equation. Numeral methods. (Preferred but required)

3. Z9olHAl Course Format

29 LH/EE AE/AE SEAS JIEF
Lecture Discussion/Presentation Exper iment/Pract icum Field Study Other
70 % % 30 % %

(9 @22 Anl ZoNol ol WY FHsEU)
H

- Classroom lecture with numerical programming exercises.
- Online lecture via ‘zoom’ if enforced by the authorities.

4, n=EH 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.
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5. BFSWIHIA Evaluation System

S2H A JI &0 A A= E g TgdE nipNIE= BT J|Et
Midterm Exam Final Exam Quizzes Presentation Projects Assignments |Participation Other
% 60 % % % % 40 % % %

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

. X} B! FFEH Course Materials and Additional Readings

1. =X 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]

2. B X} 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]

Charles Hall and Thomas Porsching(Pittsburgh), Numerical
Prentice Hall, 1990. [Finite element method / Analysis]

Analysis of PDEs,

3. 123 Optional Additional Readings
Tikhonov and Samarskii, Eqs of Mathematical physics, Dover, 1963(1990) [PDE]
Sobolev, PDEs of Mathematical physics, Dover, 1964(1989) [PDE]

. :UHE Course Policies
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* For laboratory courses, all students are required to complete lab safety training.
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IV. XA ZQJA2 Course Schedule (XA 153X} Z9))

=X}t L=y Q7 ol 8 9 xtg, 3HA|(Topics & Class Materials, Assignments)
Weeks | Dates Topic Text Book Chapters Pages Notice
9/2(W) . . . 1.1 Physical systems
1~3 ~ Partlz;l L(lj;fiil;lentlal 1.2 Defs and Egs Properties 1-43
9/16(W) 9 1.3 Characteristics and BC
Finite difference 2.1 Discrete approximations
9/23(W) . . . . )
approximation 2.3 Analysis of approximation 9/30
4~6 ~ . . . ) 44-90 | % 4
10/7(W) (one-dimensional | 2.4 Generalized Formulation (=A)
FDM) 2.6 Initial Value Problems
10/ 14(W) Finite dl_ffere.nce o .
approximation 2.7 Multi-dimensional problems
7~8 ~ . . . . 91-108
(Multi-dimensional | 2.8 Two dimensional examples
10/21(W)
FDM)
9 10/28(W) - Review -
11/4(W) Finite Element 3.1 Weighted residuals
10~12 ~ approximation 3.3 Computation Procedures 114-165
11/18(W) | (Theoretical basis) | 3.4 Mathematical requirements
Finite Element 3.5~3.6 Method of weighted
11/25(W) . . X .
approximation residuals in 2D/3Ds
13~14 ~ . . L 166-177
12/2(W) (Computational 3.7 Galerkin Finite Element
Methods) method
Miscellaneous . . .
15 12/9(W) ) 4.3 Space-Time Discretization 242-254
Topics
12/16
16 12/16(W) | Final Exam Week |Final (Written) Exam = (Final
Exam)
Makeup Date
Classes | Place
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V. BIARE Special Accommodations
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* According to the University regulation section #57-3, students with disabilities can request for special accommodations
related to attendance, lectures, assignments, or tests by contacting the course professor at the beginning of semester. Based
on the nature of the students’ request, students can receive support for such accommodations from the course professor
or from the Support Center for Students with Disabilities (SCSD). Please refer to the below examples of the types of
support available in the lectures, assignments, and evaluations.

Lecture Assignments Evaluation
. L . - Visual impairment : braille examination paper,
- Visual impairment : braille, enlarged . . .
. X examination with voice support, longer
reading materials s . .
L . . .. examination hours, note-taking assistant
- Hearing impairment : note-taking Extra days for submission, L . .
. . . - Hearing impairment : written examination
assistant alternative assignments .
L instead of oral
- Physical impairment : access to classroom, ST . L
. . - Physical impairment : longer examination
note-taking assistant . .
hours, note-taking assistant

- Actual support may vary depending on the course.

* goAgete] yge x3 Wy 4 YBUCL

* The contents of this syllabus are not final—they may be updated.



