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HE, TFORHFLIT THACEBECEFISICERERELBAATCaAVYEa -2 Ialb—YaryARAICFIAIATYL
%, ZZTIITIE, ZOAYE2—2Y T2l —2avOERBNAERERTHIELADHEHET LIV LOBFFZEN
& LT, BUERRE L HUEMS - R, REAREACHEREAEXOBERE. ExAERXORERE. FMHAEX #H
BRE) OREMREICOVWTHERT 2, IHICCAE GIEEIIETY) OoF TP LrHETHENFICET 2ERNESS £
UEERTEFERICOWTHERT 2, F-ELSHEB LT - HHBEEORETY T2l — Y a VEEZAVWTAEEREBICET 2
CHAEZFIHELARE,» DY, ZORORBEEN LTI VE1—422 32— 3 ICBT3ERETI,

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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BiEmfE. BEMD. BEEY G EHERTE S,
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BUASRAOMBERENBRETE 5,

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.

BE2DERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

LR SEBEHRDOABEANENEEENL TS

ERSEEFDIEELTEINATLD

LR SEEHRT2HEBLAIFEINATLAL
LR SBEEFTIEREEN IEANUTTHD

b

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.

REEHEIEE Course Plan

No. IEH Topics AZA Content
1 B | #EmEE BMIC, AV 21— THEFET B0 FTRRZ2HEICHA L%, KRNAHEE
THH>77 7Y amMEERERT T A4 VBEKRICOWTERBT 5,

% | 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 | &/ 2%&% HEEET — 2% 0T LHES R WHEROROFICDOWTHRBET %,

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 = BEBBET — 2 oBNMEE RO 2 FEE LT, BRACY Y 7Y VAL EOBERS
EICDOWTEHRT %,

Z | 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 | #EWE BERET — 2D o BEEREMOMEZ KD 2HEHD (BRED) EOEREICDOWTE
T2,

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

are lectured.
5 B | REFEXOHERE SOICREARACERBDARROBEREDEARNLE X AZIRN, RIZ25EICD
WTEHAY %,
Z | Numerical methods for an | Numerical methods for an algebraic equation
algebraic equation
6 H| =Za—Fvik FHREARAORKRNLBIERETH D =2 — P RICOVT, BUAEXITERT S
BELEH T, RBET 5,
% | 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 | ErABEX0BERE BEUABRRNICHT 2R ERNAHERETHEH T ADBEEREICOVWTHEAT %,
Z | Numerical methods for | Gaussian elimination is lectured as a basic numerical method for systems of
systems of equations equations.
8 B | LUSAE HIRDOBEEREMA TERYRETLARAOKERETH S LU DEEICOWTEHHA
ER-R

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

9 B | 3EXATIIOME EABRAORBITIN 3ENATIICK 2 HEONERORVWEEREE LT, b=~
ZF7NTY XLIZDWTHREY 5,
Z | Numerical method for | The Thomas algorithm is lectured as an efficient numerical method for tridiagonal
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tridiagonal matrix matrix.
10 B | EMorBEX0fEE BHUAARKXONPERBEOMS L ZORLEELRRERETHDIF A 7 —KICDOW
TEAAT %,
= | 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 B | ERPOBFSLOCBRBRO | STENFICTAIRGITIROTINER - X7 MLETICOWTORBIEZITY L HICER
ETILE RROBFNET L, IS, BELESHBORFURVERAICOWTHERT 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 | EREDE BEEUA U OB R O BREMEUXOBEHICOWTHERT 2
= | Finite difference method Concept of discretization and derivation of finite difference approximation are
lectured.
13 | B | &9 EEOER. BRLOEHERVFA T —0ORICOVWTHERT 2,
= | Variational method Concept of variational method, stationary condition, and Euler equation are lectured.
14 | B | 9% EEOER., ERLOEHERUFA T —0RICOVWTERT 5,
Z | Variational method Concept of variational method, stationary condition, and Euler equation are lectured.
15 B | #E BREMRICDEZ > TEELEZABRIIOVWTHREZIT S,
Z | Summary Summary of this lecture
JB1& 54 Prerequisite(s)
B | ANB2ZETBRICTFRAMBSE LTEE LVWRE - BN |, ElRET, SREARKE |
= It is desirable to take Basic Calculus |, Basic Calculus Il, and Linear Algebra 1.

EES

BEASE (38 HE%)

Required study time, Preparation and review

H | AXERICHL T, 67T5BFEOFEBICRTCI>EBCFEREIMLETHS. ERNICHETIT ),

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

HRE S#EZE Textbooks/Reference Books

BH | BE0HBE SEZ2RIEELAEWVD, BEICIEIEESECRERTEICET 281 BEES.

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

BB D 7R R VAL Grading Policy

BH | ¥RARS L UCBERPOEZICLYITHET 2. NS ICHT2EREIEIEE460%, 40%THY, Gitmh 60 mUAELEZEHIK L
9 5.

% | 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.

B EEI8% Point to consider

B | 2% - #358EZ0BQR)@ICHIGTI2RETHY, EREFMOTRTH 5.

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




