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In this lecture, you will learn the outline of various numerical analysis method for understanding simulation engineering based on
the computer program. And then, you will learn the finite differences method as a concrete numerical analysis method. And you will
learn two dimensional heat transfer analysis as a solution of partial differential equation. It is aimed to be able to derive partial
differential equations, and convert it to a differential expression, and convert it as a practical technique as a computer program, and

visualize the result further.
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Ideal Level of Achievement
(Very Good)

Standard Level of Achievement
(Good)

Unacceptable Level of
Achievement (Fail)

Evaluation 1: It is evaluated
that you can derive the some
partial differential equations or
not.

You can derive some differential
equations.

You can derive only
fundamental differential
equations.

You can not derive fundamental
differential equations.

Evaluation 2:It is evaluated that
you can express partial
differential equations using a
difference method or not.

You can expand a few kinds of
type partial differential
equations using difference
method.

You can expand fundamental
partial differential equations
using difference method.

You can not expand
fundamental partial differential
equations using difference
method.

Evaluation 3:It is evaluated that
you can express appropriate
answer about boundary
condition or not.

You can explain theory of
boundary condition, and how to
implement boundary condition
into computer program.

You can explain theory of
boundary condition.

You can not explain theory of
boundary condition.

Evaluation 4:1It is evaluated that
you can implement difference
equations into computer
program_or not.

You can solve some partial
differential problems.

You can solve fundamental
partial differential problems.

You can not solve fundamental
partial differential problems.

Evaluation 5:1It is evaluated that
you can express visually some
partial differential equations
answer using computer
graphics, or not.

You can express visually applied
partial differential equations
answer using computer
graphics.

You can express visually
fundamental partial differential
equations answer using
computer graphics.

You can not express visually
fundamental partial differential
equations answer using
computer graphics.
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In the lecture, you will learn outline of some numerical method as base of the implementation of computer
programming for more good understanding the simulation engineering. And then, you will learn finite
difference method as concrete of the numerical simulation. Finally, you will implement the two-dimensional
heat transfer analysis as a partial differential equation problem into computer programming.

EERDESDTT - 73E

The subject will be performed with both of lecture and computer program practice. The lecture will be
performed based on the Japanese textbook. You will become who be able to construct program of the partial
differential equation about some simulation of physic phenomena. The kind of the computer program
language is not limited in the lecture, but you must be able to show simulation result by computer graphics.
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18 Orientation of this lecture. Explanation of some We will understand using simulation why we need
simulation and how to formulate the model. to learn in live.
Explanation of how to solve or derive the partial Y : : :
e : - g : - : ou will understand how to derive the partial
28 g;gter:ggtlggﬁqgﬁgons using separation of variable differential equation using mathematical analysis.
Explanation of how to solve or derive the partial Y - ; ;
- : - g - - . ou will understand how to derive the partial
38 ?lefgteﬁggu?)lalefgxgons using separation of variable | o rential equation using mathematical analysis.
; ; : You will understand how to convert the
- Explanation of how to convert the differential h h P s h
48 equation into the finite differences method. Er']fef?gggt'al equation into the finite differences
AIEA 1stl -
? Q You will understand how to convert the ellipse
Explanation of how to convert the ellipse type ?{#grgm%';e%gh%%ua;fdnt'ﬂég thg\f'witﬁ
58 differential equation into the finite differences understand the Gauss-seidel rhéthod the SOR
method. method and how to construct difference equation
systems.
You will understand how to convert the ellipse
Explanation of how to convert the ellipse type t i#grgﬁifrrﬁgtlh%%u%r?dntlﬁég thgj'w;cﬁ:
638 differential equation into the finite differences understand the Gauss-seidel ﬁwéthod the SOR
method. Part two. method and how to construct difference equation
systems.




78 ItE;g)éanation about how to implement the ellipse |y, il understand how to implement the ellipse
differential equation into computer program. type differential equation into computer program.
Examination will be performed for evaluating
8iE Intermediate examination. intelligibility. The test will be based on the review
of the lecture note.
Explanation of intermediate examination's You will understand how to convert the parabola
o8 answer. And explanation of how to convert the type differential equation into finite differences
parabola type differential equation into finite method, and explicit method on computer
differences method. program, and Crank-Nicholson implicit scheme.
You will understand how to convert the parabola
Explanation of how to convert the parabola type [type differential equation into finite differences
10:E differential equation into finite differences method, and explicit method on computer
method. Part two. program, and Crank-Nicholson implicit scheme.
Part two.
You will understand how to convert the parabola
Explanation of how to convert the parabola type [type differential equation into finite differences
118 differential equation into finite differences method, and explicit method on computer
method. Part three. program, and Crank-Nicholson implicit scheme.
Part three.
You will understand how to convert the two-
Explanation of how to convert the two- dimensional parabola type differential equation
2ndQ 128 dimensional parabola type differential equation into finite differences method, and explicit method
into finite differences method. on computer program, and Crank-Nicholson
implicit scheme.
You will understand how to convert the two-
Explanation of how to convert the two- dimensional parabola type differential equation
138 dimensional parabola type differential equation into finite differences method, and explicit method
into finite differences method. Part two. on computer program, and Crank-Nicholson
implicit scheme. Part two.
Explanation of how to implement the two- You will understand how to implement the two-
148 dimensional parabola type differential equation dimensional parabola type differential equation
into computer program. into computer program.
Explanation of how to implement the two- You will understand how to implement the two-
158 dimensional parabola type differential equation dimensional parabola type differential equation
into computer program. Part two. into computer program. Part two.
Examination will be performed for evaluating
1638 Final examination. intelligibility. The test will be based on the review
of the lecture note.
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