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Recently, computational simulation has been widely used. Thus, the objective of this lecture is to master various numerical
algorisms, which are fundamental components of computational simulation. In this course, the numerical interpolation
method, numerical differentiation and integration, numerical methods for algebraic equation, non-linear equation, systems
of equations, and ordinary differential equation (initial value problem) are lectured. Furthermore, the fundamental concept
of computational mechanics and its schemes are lectured. The lecturer has experience in research and development of
production apparatus using simulations at a chemistry enterprise. Using the experience, the lecture of computer simulations
is given.
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To understand numerical interpolation, numerical differentiation and numerical integration.

To understand the method of least squares.

To understand numerical methods for an algebraic equation and the Newton-Raphson method.

To understand the Gauss elimination method and the LU decomposition.

To understand numerical methods for ordinary differential equations.

B ZEDERME O EE# / Fulfillment of Course Goals (JABEE B8:&HRIE D )
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The acknowledgement more than three matters shown on the objective list above.

The acknowledgement three matters shown on the objective list above.

The acknowledgement two matters shown on the objective list above.

The acknowledgement less than two matters shown on the objective list above.

REEHEEE Course Plan

No. 18 H Topics AZA Content
1 B | #EmEE SIS, V21— CHRIEFHET 2BROFTEAZMEICERAL 2%, RENLBEE
ThHhH77 7Y afMEERT T4 VEBEEICOWTHRET 5,

Z | Numerical interpolation After explanation of a few things to be careful about related to numerical simulation,
Lagrangian interpolation and spline interpolation are lectured as typical numerical
interpolations.

2 B | &/h2&E BEEET — 42207 LHES AR WERHEROROAICDOWTHRET %,

Z | The method of least squares The method of how to decide an interpolation curve that does not necessarily pass
through discrete digital data points is explained.

3 B | #EED = BEBET — 2 SEAMEERD 2 FHE LT, BRAPY YTy VElh EORERES
EIZDOWTHRAT 5,

% | Numerical integration As the methods which can obtain integral value from discrete digital data, numerical
integrations such as trapezoidal rule and Simpson's rule are lectured.

4 B | #lEHD = BEEHUET — 2 0 O EEEEABOEZ KD 2 BEHS (ARESD) EOERICOVTER
HY 5,

% | Numerical differentiation The numerical differentiations which can obtain derivatives from discrete digital data

are lectured.
5 B | REFEAOHERE SOICREARACERDARROBEREDEARNLZE X AZ IR, RIC25EICD
WTEHAY %,
Z | Numerical methods for an | Numerical methods for an algebraic equation
algebraic equation
6 H|zZ2—FYi& ERAARAORENLEERETHZ 2 — bkl OVWT, BARKISEAT S
HELESH T, RBET 5,
Z | The Newton-Raphson method | The Newton-Raphson method is lectured as the typical numerical method for a
nonlinear equation. And its application for systems of equations is also explained.
7 B | EZAHEXDOBERE EUABRRNICHT 2RLERANGHERETH AT ZDHEEEICOWTHAT 2,
% | Numerical methods for | Gaussian elimination is lectured as a basic numerical method for systems of
systems of equations equations.
8 B | LU 5L HIZADEEEE WA TERNGELAEAOBERETH S LU DREEICDO VLT
I 5,

% | LU decomposition LU decomposition is also lectured as a basic numerical method for systems of
equations.

9 B | 3EXATIIOEE B ARRORBITIN 3ENAITINCK D BEOMERORVWEEREE LT, b=~
ZF7NTY RLIZDOWTHRBET S,

Z | Numerical method for | The Thomas algorithm is lectured as an efficient numerical method for tridiagonal

tridiagonal matrix matrix.
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10 | B | 8oARA0E BHAARAOPEREOMES L ZOROEELBERETH DT A 7 —FICDOW
TEEAT %,
= | Numerical methods for | The concept of an initial value problem of ordinary differential equations and Euler's
ordinary differential equations | Method, which is its simplest numerical method, are lectured.
11 H | ERNOHFBSLV0BEARARRO | FTENZICRARBITINRTITINEE - X7 FVEITICOWTOREZITY S HICER
ETILE BROBFNET L, Fi, EELEHEOREFNRCBRANICD WL THE '1"3'%)
% | Fundamental mathematics | Review of matrix operation and vector analysis and conservation law of mass and
and modeling of physical | momentum, and constitutive law are lectured.
phenomena
12 | B | BRES® BESUA OB R OBRENEUADER ICOWTHELRT 3
Z | Finite difference method Concept of discretization and derivation of finite difference approximation are
lectured.
13 B | 9% EREOHE. BBRILOZUERVFA 7 —ORICOVWTHERT S,
Z | Variational method Concept of variational method, stationary condition, and Euler equation are lectured.
14 | B | E9% RS, EBILOEXHRVF A 7 —DORICOWTHERT 5,
% | Variational method Concept of variational method, stationary condition, and Euler equation are lectured.
15 | B | #3& RO > TEBFLIZARICOVTHREZIT S,
% | Summary Summary of this lecture
FE1EZ14+ Prerequisite(s)

H | AR BZZ# T 2BICFHABE L TEX LVRIE « 88T |, ERET I, RIEREE |
% | Itis desirable to take Basic Calculus |, Basic Calculus II, and Linear Algebra | .
BEBIAZE (T8 - BED)

Required study time, Preparation and review

B | AERICHL T, 67T5REAOFEBICATC2EBSHFEREPLETHS. ERWICHEATITS

Z | In this course, self-learning time of 67.5 hours is necessary.

HRIE BEZE Textbooks/Reference Books

H | fFEQHBRE/SEZREBELBWVD, BEICIIEEHECHERTEICET 2R 0T BHRS.

I | A specified textbook is not used in the course. However, books related to numerical method are suitable for self-learning.

BUERHI D 5k Kk O FEZ%E Grading Policy

H | FRXRERBLOHERFOBEZICLYTFMET 2. IS ICHT IERBEGIERE460%, 40%THY, G5tas 60 AU LxEEL
95,

Z | Performance is evaluated for a total of 100 points (exercises: 40 points, result of final examination: 60 points), and the credit
is given at more than 60 points.

BB =EIESF Point to consider

H | 28 - #EB8Z0BB)@)icdmd 2B ThY, ERETFMONRTHS.

Z | This course corresponds to the learning and educational goals, B(3)(a), and is a subject of achievement evaluation.




