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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.

v

=

DEEHFRZ Learning Objectives

BIERME. BEMS. BERED B EHERTE S,
BN2FENBRETE B,

REFBEXNOHERE, —2— bV EDEBRETES,
HTADBEEER LU DRREL EHNEBRTE 2,
B ATEXOBERENERTE D,




12360118_avt a-4vial-vavEfEF¥ B (4Q)

I | 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.
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% | LU decomposition LU decomposition is also lectured as a basic numerical method for systems of
equations.
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% | Numerical method for | The Thomas algorithm is lectured as an efficient numerical method for tridiagonal
tridiagonal matrix matrix.
3 B | BoARAOBE BHSAEAOVPEREOHER L Z0RLEHELBMERETHEF 4 7 —KICDW
TEBAT %,
% | 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.
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% | 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
5 B | BRESE BEEOA OB R B REMAMUAOBEHICOWTHERT 2,
& | Finite difference method Finite difference method
6 B | £9% EREOBR. FBRILOFERVFA 7 —DORICODWTHERT 5,
Z | Variational method Concept of variational method, stationary condition, and Euler equation are lectured.
7 B | £9% EREOBR. FBRILOFHERVFA 7 —DORICODWTHERT 5,
Z | Variational method Concept of variational method, stationary condition, and Euler equation are lectured.
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% | Summary Summary of this lecture
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It is desirable to take Basic Calculus |, Basic Calculus I, and Linear Algebra | .

RERICH LT, 67.5BMOFERICK T ECEBRHEILETH D, EANICHETIT),

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

B | BEOHME SZEFRELAVS, BEICIIRETECHERITEICET 2 A 0 FIAHE 2.
Z | A specified textbook is not used in the course. However, books related to numerical method are suitable for self-learning.
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I 5.
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.

BH | 2% - %FEEZ0BR)@ICHIGTIHETHY, EREFHMOTRTH 5.
= | This course corresponds to the learning and educational goals, B(3)(a), and is a subject of achievement evaluation.
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