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Course title (English)

10G001 i BB R Applied Numerical Methods

106003 I K ) K5 Solid Mechanics, Adv.

10G005 B P T 5 Thermal Science and Engineering

10G007 JLABFRAR )5 Introduction to Advanced Fluid Dynamics

10G009 e Quantum Condensed Matter Physics

10G011 X EtH AR R A Design and Manufacturing Engineering

10G013 ) AT A Dynamic Systems Control Theory

10G057 Hffr & B & Hpbe e Engineering Ethics and Management of Technology

106401 Vv b UL Jet Engine Engineering

10G405 HEME T 225 m Propulsion Engineering, Adv.

106406 KUK R Gas Dynamics, Adv.

10G409 WLzeg2i > A 7 L T Aerospace Systems and Control

10G411 WLZEFH TR S+ Fluid Dynamics for Aeronautics and Astronautics

10C430 WLZE T 4w Advanced Flight Dynamics of Aerospace Vehicle

10G230 B A )+ Dynamics of Solids and Structures

106041 R R VAR Advanced Finite Element Method

10V401 FEHERA T 2 — Seminar on Engineering Science of Tonized Gases

10V412 KL — Seminar on Gas Dynamics

10V405 MZzEFHRE N FE I — Seminar on Fluid Dynamics for Aeronautics and Astronutics
10R410 W HE AT LAk 3 — Seminar on Aerospace systems

10R419 VAT AHIE T X — Seminar on Systems and Control

10V407 il S AT AiREF T 2 — Seminar on Optimum System Design Engineering

10V409 AT I )— Thermal Engineering Seminar

10V413 FEREAEE )P 1) — Seminar on Mechanics of Functional Solids and Structures
10X411 BHEREIR S AT L DOT YA Design of Complex Mechanical Systems

693431 115 % B ER F Dynamical Systems, Advanced

693410 FOHRARAT Fr Mathematical Analysis, Advanced

693320 IERRIE 14w A Topics in Nonlinear Dynamics A

10M226 KRBT 1 Meteorology I

10M227 KRBT Meteorology 1T

10V019 A B =2y TDS (BERR T.52RE) Engineering Internship DS

10V020 A B — vy TDL (R T52RE) Engineering Internship DL

10V025 %E%%%WT?‘E i 'j_‘_‘A Seminar of Complex Mechanical Engineering for the 21st Century COE Program, A
10V027 %E%%%WT?‘E N 'j_‘_‘B Seminar of Complex Mechanical Engineering for the 2lst Century COE Program, B
10V029 %E%%%WT?‘E i 'j_‘_‘c Seminar of Complex Mechanical Engineering for the 2lst Century COE Program, C
10V031 %E%%%WT?‘E i 'j_‘_‘D Seminar of Complex Mechanical Engineering for the 2lst Century COE Program, D
10V033 %E%%%WT?‘E N 'j_‘_‘E Seminar of Complex Mechanical Engineering for the 2lst Century COE Program, E
10V035 %E%%%WT?‘E i 'j_‘_‘ F Seminar of Complex Mechanical Engineering for the 2lst Century COE Program, F
106418 WLZe i TR0 Bl E5R M OV 8 o — Experiments and Exercises in Aeronautics and Astronautics 1
106420 287 TR0 Bl R MO8 o — Experiments and Exercises in Aeronautics and Astronautics 11
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< > |Applied Numerical Methods

> 2019 1
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ISBN 978-4-901683-58-




6\ \Golub, G. H. and Loan, C. F. V., Matrix
Computations, John Hopkins University Press\

\R.D.Richtmyer and K.W.Morton, Difference Methods for Initial-Value Problems, Second
Edition, John Wiley amp Sons 1967

(PandA https://panda.ecs.kyoto-u.ac.jp)
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Microsoft Excel LibreOffice
Mircosoft Excel VBA(Visual Basic for Application) LibreOffice (https.//ja.
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< > [Solid Mechanics, Adv.
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Thermal Science and Engineering

2 2019 3
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Introduction to Advanced Fluid Dynamics

2 2019 1

Maxwell H

1994\
, 1960).\ Pope: Turbulent Flows (Cambridge Univ Press, 2000).
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Quantum Condensed Matter Physics

2 2019 2
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< > | Design and Manufacturing Engineering AP iy T

2 2019 2

CAD (Computer-Aided Design) CAM (Computer-Aided Manufacturing)
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< > | Dynamic Systems Control Theory

2 2019
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< > | Engineering Ethics and Management of Technology
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< > | Jet Engine Engineering

2

2019
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G-ENGO07 6G405 LJ77

< > |Propulsion Engineering, Adv.

5 2019 1




[ ]

[ ]
(1) RW. Humble, G.N. Henry, and W.D. Larson, Space Propulsion Analysis and Desigm (McGraw-Hill,

New York, 1995).

(2) G.P. Sutton and O. Biblarz, Rocket Propulsion Elements, 7th ed. (Wiley, New Y ork, 2001).

[ ]

(3) H.W.Liepmann and A. Roshko, Elements of Gasdynamics (Wiley, New Y ork, 1957); X (
: , 1960).

(4) W.G. Vincenti and Ch.H. Kruger, Jr., Introduction to Physical Gas Dynamics (Wiley, New Y ork, 1965/

1975).

(5) J.D. Anderson Jr., Hypersonic and High Temperature Gas Dynamics (McGraw-Hill, New Y ork, 1989 /

AlAA, Reston, VA, 2000).

(6) C. Park: Nonequilibrium Hypersonic Aerodynamics (Wiley, New Y ork, 1990).

(7) ( ,  ,199).

(8) J. Warnatz, U. Maas, and R.W. Dibble: Combustion: Physical and Chemical Fundamentals, Modeling and

Simulation, Experiments, Pollutant Formation, 2nd ed. (Springer, Berlin, 1999).

9) : : : ( : , 2002).

(10) : — —( : , 2004).

[ ]

(11) M. Mitchner and Ch.H. Kruger, Jr., Partially lonized Gases (Wiley, New Y ork, 1973).

(12) , ( : : 54 /1979).

(13) F.F. Chen, Introduction to Plasma Physics and Controlled Fusion, VVol. 1, Plasma Physics, 2nd ed.
(Plenum, New Y ork, 1984); , ( , , 52 [1977).

(14) L.M. Biberman, V.S. Vorobev, and I.T. Y akubov, Kinetics of Nonequilibrium Low-Temperature
Plasmas (Consultants Bureau, New Y ork, 1987).

(15) M.A. Lieberman and A.J. Lichtenberg, Principles of Plasma Discharges and Materials Processing (Wiley,
New York, 1994).

(16) R.O. Dendy ed., Plasma Physics. An Introductory Course (Cambridge University Press, London, 1993).
(17) A.R. Choudhuri: The Physics of Fluids and Plasmas: An Introduction for Astrophysicists (Cambridge
University Press, London, 1998).

(18) : ; ( : , 2003).
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< > | GasDynamics, Adv.

2 2019 1

H
2
Strouhal Knudsen

Yoshio Sone  Molecular Gas Dynamics Birkhaeuser,
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< > |Aerospace Systems and Control

) 2019 5
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H. Khalil Nonlinear Systems Prentice Hall 1SBN:9780130673893
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< > |Fuid Dynamics for Aeronautics and Astronautics

) 2019 4
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3. 4. Euler Riemann

.3 ,1. Godunov 2.Lax-Friedrichs 3.Lax-Wendroff 4.
5.

.3 1. 1.Riemann 2. Euler
3. Navier-Stokes 4.

[ ]

A.J. Chorin amp J.E. Marsden: A Mathematical Introduction to Fluid Mechanics,R.J.Leveque: Finite Volume
Methods for Hyperbolic Problems,E.F. Toro: Riemann Solvers and Numerical Methods for Fluid DynamicsA
Practical Introduction

[ ]
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G-ENGO7 6C430 LJ77

< > |Advanced Flight Dynamics of Aerospace Vehicle

2019

Newton
Lagrange
Hamilton

|SBN:9784489011603
ISBN:9784842703367
|SBN:4000076418

| SBN:4000076426

| SBN:4000076507
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< > |Dynamicsof Solidsand Structures

2 2019 2
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1 Hooke
Hamilton

2 3 D'Alembert

4

5 Navier
6 Voigt Christoffel
7 8 Snell

9 11 Rayleigh
Love Lamb

12 13

14 15
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G-ENGO05 7G041 LE71 G-ENGO6 7G041 LE71

< > | Advanced Finite Element Method

2 2019 2

2 (COMSOL)

[ ]

Bath, K.-J., Finite Element Procedures, Prentice Hall \Belytschko, T., Liu, W. K., and Moran, B.., Nonlinear
Finite Elements for Continua and Structures, Wiley

[ ]
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< > |Seminar on Engineering Science of lonized Gases

2 2019 3

MEMS

15

[ ]

M.A. Lieberman and A.J. Lichtenberg, Principles of Plasma Discharges and Materials Processing (Wiley,
New York, 1994).

[ ]
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< > |Seminar on Gas Dynamics

2 2019 3

Y.Sone Molecular Gas Dynamics: Theory, Techniques, and Applications

Birkkauser
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Seminar on Fluid Dynamics for Aeronautics and Astronutics

2 2019
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Seminar on Aerospace systems

5 2019
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Seminar on Systems and Control

5 2019
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< > | Seminar on Optimum System Design Engineering

5 2019
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Thermal Engineering Seminar

5 2019
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Seminar on Mechanics of Functional Solids and Structures

5 2019
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G-ENGO05 6X411LB71 G-ENGO6 6X411LB71 G-ENGO7 6X411LJ77

< > | Design of Complex Mechanical Systems

2 2019 3

Design of mechanical systemsin the future will require developing novel technologies that are able to
achieve a harmonized and symbiotic relationship with the environments.This lecture elucidates mechanical
phenomenon that realize autonomous adaptation in harmony with the environment, especially with respect to
material systems characterized by microscopic structure and macroscopic properties, living organism systems
with diversity and self-repair, human-machine systems characterized by interaction and coordination, etc.
Therein, complex behaviors emerge being caused by complex interactions at different spatio-temporal scales.
This lecture provides a number of governing principles of such complex

mechanical phenomenon, and then introduces methods for utilizing those phenomenon to design flexible and
adaptive artifacts whose constituent parts are able to alter their functions in response to the surrounding
environments.

[ ]
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< > |Meteorology |

2 2019 2
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G-ENGO7 5M227 LJ58 G-ENGO7 44407 LJ58

< > |Meteorology I1

2 2019 2
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DS
Engineering Internship DS

4 2019

12

KULASIS




G-ENG34 6V020 PJ71 G-ENG35 6V020 PJ71

DL
Engineering Internship DL

6 2019
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< > | Seminarof Complex Mechanical Engineering o the 21t Century COE Program A

1 2019 1
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cme-seminar@me.kyoto-u.ac.jp
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< > | Seminarof Complex Mechanical Enginesring for the 21t Century COE Program,B

1 2019 1
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< > | Seminarof Complex Mechanical Engineering for the 21t Century COE Program,C

1 2019 1
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< > | Seminar of Complex Mechanical Engineering for the 21t Century COE Program D

1 2019 1
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< > | Seminarof Complex Mechanical Engineeing for the 215 Century COE Program E

1 2019 1
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< > | Seminarof Complex Mechanical Enginegring for the 215t Century COE Program F
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Experiments and Exercisesin Aeronauttics and Astronautics |

4 2019
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Experiments and Exercisesin Aeronautics and Astronautics ||

4 2019
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G-INF04 63431 LJ55

< > |Dynamica Systems, Advanced

2 2019 2

The knowledge of dynamical systemsis extremely important in mathematical sciences and applied
mathematics. This course provides an outline of dynamical systems theory, which isatool to understand and
analyze nonlinear phenomena such as bifurcations and chaos, and enables you to gain better understandings
of these phenomena and applications by using a numerical bifurcation analysis software.

To understand fundamental theories of dynamical systems and acquire the ability to apply them to concrete
problems.

[ ]

1.
(1)
(1)
2 AUTO
AUTO (1)
(1)
2
2
AUTO 2
(2
3)

1. QOutline of dynamical systems theory

Bifurcations (1)

Chaos (1)

2. Practices of numerical bifurcation analysis by the software AUTO
Overview of AUTO and itsinstallation (1)

Boundary value problems (1)

Bifurcations of equilibria and fixed points (2)




Bifurcations of periodic orbits (2)

Numerica analysis methods used in AUTO (2)
Homoclinic orbits (2)

Invariant manifolds (3)

Calculus, Linear Algebra, Differential Equations and Elementary Computer Programming

[ ]

[ ]

J. Guckenheimer P.Holmes Nonlinear Oscillations, Dynamical Systems, and Bifurcations of Vector
Fields Springer  1SBN:978-0-387-90819-9
JM. Meiss Differential Dynamical Systems SIAM ISBN:978-0-89871-635-1

S. Wiggins Introduction to Applied Nonlinear Dynamical Systems and Chaos Springer 1SBN:978-0-
387-00177-7

K.T. IT.D. 1JA. 1 | SBN:978-4-621-06542-6
K.T. IT.D. 1JA. 2 |SBN:978-4-621-06543-3
K.T. IT.D. 1JA. 3 | SBN:978-4-621-06540-2
M.W.Hirsch, S. Smale, R.L.Devaney — — 3

ISBN:978-4-320-11136-3

http://indy.cs.concordia.ca/auto/( AUTO)

[ ]
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G-INFO4 63410 LJ10 G-INF04 63410 LJ54 G-INFO4 63410 LJ55

< > |Mathematical Analysis, Advanced

2 2019 3

The aim of this courseisto provide students with knowledge of advanced mathematical analysis methods for
used with the nonlinear models to students. In this lecture course, the integrable systems are introduced as
exactly solvable nonlinear models and discussed from various points of view. It is aso shown how atypical
numerical algorithm is constructed from an integrable system. We a so give an e ementary introduction to the
computer algebra system.

[ ]

. Sturm-Liouville

Lotka-Volterra

SN NN ey pu

9. Kdv Lax pair

15.

1. Introduction of exactly solvable nonlinear models (integrable system)
2. Theory of orthogonal polynomials

3. Sturm-Liouville eigenvalue problems

4. Spectral transformations of orthogonal polynomials

5. Toda lattice equation and orthogonal polynomials

6. Discrete integrable systems and numerical algorithms




7. Discrete Lotka-Volterra equation and SVD agorithms
8. Solutions on the semi-infinite lattice or the finite lattice.
9. KdV equation and Lax pair

10. Darboux transformation

11. Rational transformations and the bilinear equations
12. Determinantal identity

13. Discrete analogue of the KdV equation

14. Ultradiscrete analogue of the KdV equation

15. Box and ball systems (soliton cellular automata)

Y. Nakamuraet. al. Mathematics of Integrable Systems
(2018) Asakura-Shoten 2018 [SBN:978-4-254-11727-1
Y. Nakamura (ed.) “ Applied Integrable Systems’
(2000) Shokabo2000 (in Japanese)

web http://www-is.amp.i.kyoto-u.ac.jp/lab/tujimoto/maadv/
tujimoto@i.kyoto-u.ac.jp

The course web page is located at http://www-is.amp.i.kyoto-u.ac.jp/lab/tujimoto/maadv/
If you have any questions on this course, please email to tujimoto@i.kyoto-u.ac.jp
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< > |Topicsin Nonlinear Dynamics A

. 5 2019 4

Onsager-Machlup




http://wwwfs.acs.i.kyoto-u.ac.j p/~tutu/pukiwiki/index.php?6B9%D 6%B5%C1%BB%F1%CE%C1(

(tutu@acs.i.kyoto-u.ac.jp)
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