FB3—K (Code)

FlB 4 (Course title)

Course title (English)

106001 b BB R LA Applied Numerical Methods

106003 [EA ) Solid Mechanics, Adv.

10G005 BT Thermal Science and Engineering

106007 FAEFRIR 1% Introduction to Advanced Fluid Dynamics

10G009 Bt Quantum Condensed Matter Physics

10G011 PR Design and Manufacturing Engineering

106013 WA 2 7 NEE G Dynamic Systems Control Theory

10G057 FTE R & Bt Engineering Ethics and Management of Technology
106401 vy b Jet Engine Engineering

10G405 Helt: T4 Propulsion Engineering, Adv.

106406 SRS Gas Dynamics, Adv.

106409 WLZe o AT A T2 Aerospace Systems and Control

10G411 A=A R RNy R Fluid Dynamics for Aeronautics and Astronautics
10C430 WLZe M Advanced Flight Dynamics of Aerospace Vehicle
10G230 TR [E () Dynamics of Solids and Structures

10X411 TEHER I S AT L DT WA Design of Complex Mechanical Systems

693431 A= 3uiE S Dynamical Systems, Advanced

693410 FrPRARAT R i Mathematical Analysis, Advanced

693320 FERRIE 10 A Topics in Nonlinear Dynamics A

10M226 LG 1 Meteorology 1

10M227 el Meteorology 11

10G418 MUZe oy TR SR B OV 55— Experiments and Exercises in Aeronautics and Astronautics I
10G420 WLz T Rl 28R M OV o — Experiments and Exercises in Aeronautics and Astronautics II




Numbering code

_ Affiliated Graduate School of Engineering
Course title e — Professor,INOUE YASUHIRO
<English> | Applied Numerical Methods Job title Na;m o | Graduate School of Engineering
’ Associate Professor, TSUCHIYA TOSHIY UK

. Course offered
Target year Number of credits |2 year/period 2019/First semester

Day/period [Mon.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Numerical techniques, such as the finite element method and numerical control method, are indispensable
in mechanical engineering. In thislecture, basics of numerical techniques which are required to study
advanced methods for graduated students will be explained. The lecture will cover the linear system solution
(Ax=Db), eigenvalue analysis, interpolation approximation method, solutions of ordinary differential equation
and partial differential equation. The programing exercise isincluded in thislecture.

[Course Goals]

Understandings of mathematical theories and programing implementations of the numerical methods.

[Course Schedule and Contents]

Introduction,1time,Introduction of this class\\Numerical representations and errors\\Macro programing using
spread sheet applications

Linear system,1time,Matrix\\Norms\\Singular value decomposition

Linear simultaneous equation 1,2times,Solution of simultaneous linear equations\\direct method, iteration
method

Eigenvalue analysis,2times,Eigenval ue problems

Interpolation ,2times,Interpolation and its errors

Numerical integra ,2times,Numerical integration methods

Normal differential equation and numerical integral,1time,explicit method, implicit method\\ initial value
problem, boundary value problem

Partial differential equation,3times,Differential expression of partial differential\\ Diffusion equation, wave
equation\\Poisson equation, L aplace equation

Examination, 1time,Feedback for homework and examination

[Class requirement]

Basic mathematics for undergraduates
Basic macro programing

[Method, Point of view, and Attainment levels of Evaluation]

Home works (four home works will be assigned) and examination.

Continue to (2)1 11




[Textbook]

L ecture note will be distributed through the course website.

[Reference books, etc.]

Reference books
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-Vaue Problems, Second Edition, John Wiley amp Sons 1967

Related URLs

(Lecture notes, home works, and other info will be distributed through PandA: https://panda.ecs.kyoto-u.ac.
ip)

[Regarding studies out of class (preparation and review)]

Problems are based on macro on Microsoft Excel or LibreOffice.

Others (office hour, etc.)

Have a PC with Microsoft Excel with VBA or LibreOffice (https://ja.libreoffice.org/).

*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated Graduate School of Engineering
Course title department Professor,HIRAKATA HIROY UKI
<English> | Solid Mechanics, Adv. Job title Name | Graduate School of Engineering
’ Associate Professor, SHIMADA TAKAHIRO

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period [Thu.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

This course provides fundamental concepts of solid mechanics such as stress, strain, and constitutive laws,
and methods for analyzing stress/strain fields and deformation of solids and structures on the basis of the
concepts. In particular, the course lectures theories of nonlinear problems such as plasticity and creep, and
their numerical solutions, or finite el ement methods, which are important for design and development of
mechanical structures.

[Course Goals]

Students will be able to:
understand solid mechanics deeply and acquire basic knowledge to design mechanical structures.
analyze problems of plasticity and creep by finite element methods.

[Course Schedule and Contents]

Introduction,1time,Overview of solid mechanics

Stress, 1time,Cauchy stress tensor, Equilibrium equation, Invariants

Deformation,2times,Material description and spatial description, Displacement, Deformation gradient,
Lagrange-Green strain and Euler-Almansi strain, Infinitesimal strain, Material time derivative

Constitutive equation: linear elasticity,1time,Linear elastic stress-strain response, Hookersguos law
Principle of virtual work and principle of minimum potential energy,1time,Principle of virtual work, Principle
of minimum potential energy

Finite element method for linear elasticity,3times,Basis of finite element method, Finite element equilibrium
equations, Elements, Numerical integration

Plasticity problems,3times,Plasticity theory (uniaxial and multiaxial problems, yield criteria, flow rule,
hardening rule, constitutive equations), Finite element method for elasto-plastic problems

Creep problems,2times,Creep theory (uniaxial and multiaxial constitutive equations), Finite element method
for creep problems

Summary, 1time,Discussions and reports

Feedback,1time

[Class requirement]

This course requires basic knowledge of mechanics of materials and solid mechanics.

[Method, Point of view, and Attainment levels of Evaluation]

Grading is based on the examination, possibly with considerations of the homework reports.

[Textbook]

Lecture materials are distributed in the classroom.

Continue to 21 11




[Reference books, etc.]

Reference books

T. Kyoya, Continuum Mechanics, Morikita (2008) (in Japanese)\ Y. Tomita, ldgquoFoundation and
Application of Elastoplasticityrdquo Morikita (1995) (in Japanese)\ E. Neto et al., |[dquoComputational
Methods for Plasticity,rdquo John Wiley amp Sons (2008).

[Regarding studies out of class (preparation and review)]
Preparation and review of lecture materials. Exercises.

Others (office hour, etc.)
*Please visit KULASIS to find out about office hours.




Numbering code

_ Affiliated Graduate School of Engineering
Course title e — Professor,Y OSHIDA HIDEO
<English> | Thermal Science and Engineering Job title Name | Graduate School of Engineering
’ Associate Professor, MATSUMOTO MITSUHIRO

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period [Mon.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Severa topicsin advanced thermal physics are discussed. From microscopic view points, basics of stochastic
process and related topics are given. From macroscopic ones, after the concept of entropy isrevisited,
applications in global enviroinments and hydrogen energy are described.

[Course Goals]

Microscopic Viewpoints: Ability of multi-scale modelling
Macroscopic Viewpoints: Ability of global environment modelling

[Course Schedule and Contents]

(M) Brownian Motion,1time,

(M) Transport Phenomena and Correlation Functions,1time,
(M) Spectral Analysis and Fractal Analysis,2times,

(M) Stochastic Process and Its Applications,3times,

(Y) Science of Atmosphere and Ocean,5times,

(Y) Science of Hydrogen Energy,1time,

(Y) Science of Nuclear Energy,1time,

Check and feedback, 1time,

[Class requirement]

Elementary thermodynamics, Statistical physics, Heat transfer engineering, Numerical analysis etc.

[Method, Point of view, and Attainment levels of Evaluation]

Reports

[Textbook]

handout

[Reference books, etc.]

Reference books
Introduced during class

[Regarding studies out of class (preparation and review)]

Not necessary

Others (office hour, etc.)

(2018)
Matsumoto: April 8 ~ May 227
Y oshida: June 3 ~ July 22

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> |Introduction to Advanced Fluid Dynamics

Graduate School of Engineering
Professor,INAMURO TAKAJ
Graduate School of Engineering
Professor, HANAZAKI HIDESHI
Graduate School of Engineering
Professor, TAKATA SHIGERU

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Fri.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

, times,
, times,
, times,
,  times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Quantum Condensed Matter Physics

Graduate School of Engineering
Professor, HASUO MASAHIRO
Graduate School of Engineering
Associate Professor, NAKAJMA KAORU
Graduate School of Engineering
Senior Lecturer, SENAMI MASATO

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period | Thu.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,3times,
,3times,
Atimes,
,Atime,
,Atime,
,Atime,
,Atime,
,1time,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering

Affiliated Professor, MATSUBARA ATSUSHI

Course title TR Graduate School of Engineering

<English> | Design and Manufacturing Engineering | ;.; tite Na;ne Associate Professor,|ZUI KAZUHIRO
’ Graduate School of Engineering

Senior Lecturer BEAUCAMP, Anthony Tadeus Herve

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Fri.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,2times,
,2times,
,3times,
,2times,
,3times,
,2times,
,1time,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Dynamic Systems Control Theory

Graduate School of Engineering
Professor, SAWARAGI TETSUO
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKI
Graduate School of Engineering
Professor,FUJMOTO KENJI

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Tue.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,5times,
,5times,
Atimes,
,Atime,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Professor, SAWARAGI TETSUO
Graduate School of Engineering
Senior Lecturer, NAKANISHI HIROAKI

C titl Affiliated Gruate School of Engineering
e e Genmtment, | Professor, TOMITA NAOHIDE

<English> | Engineering Ethics and Management of Technology Graduate School of Engineering
Professor, KOMORI MASAHARU
Graduate School of Engineering
Professor, MATSUBARA ATSUSHI
Graduate School of Engineering

Associate Professor, TSUCHI YA TOSHIY UK

Job title,Name

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period | Thu.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Basic knowledge of Engineering Ethics and Management of Technology needed for future project leadersin
companies and society is taught. Students have to make group work after-class hours as well as presentations
of wrapping-up the discussions. Engineering ethics is the field of applied ethics and system of moral
principles that apply to the practice of engineering. The field examines and sets the obligations by engineers
to society, to their clients, and to the profession. Management of Technology is a set of management
disciplines that allows organizations to manage their technological fundamentals to create competitive
advantage. This course consists of lectures, exercises, discussions and oral presentations under supervision of
professional faculties and extramural lecturers.

[Course Goals]

To cultivate a spirit of self-sufficiency needed for engineers

[Course Schedule and Contents]

Engineering Ethics,9times, 1. Introduction to Engineering Ethics (EE)\\2.Medical Engineering Ethics\\3.EE by
Institution of Professional Engineers, Japan and abroad\\4.Product Safety and Product Liability\\5.
Comprehensive Manufacturing and EE (1) \\6.Comprehensive Manufacturing and EE (2)\\7.Group
Discussions\\8.History and Philosophy of EE\\9.Presentation on exercise of EE

Management of Technology,5times,1.Product Portfolio, Strategy for Competition\\2.Bussiness Domain and
MOT for Marketing\\3. Organizational Strategy for Corporates#039 R amp D\\4. Management Theory for R
amp D\\5.Presentation on exercise of MOT

Summary,1time,

[Class requirement]

Nothing particular

Continue to () 11




[Method, Point of view, and Attainment levels of Evaluation]

Submission of reports and presentations

[Textbook]

No textbook

[Reference books, etc.]

Reference books
Nothing

Related URLs

(No Web Site)

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

Nothing particul ar

*Please visit KULASIS to find out about office hours.




Numbering code

. Affiliated
Course title de;;?t;em, Graduate School of Engineering
<English> | Jet Engine Engineering Job title,;Name |Associate Professor,IWAI HIROSHI
. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Wed.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

various heat engines.

The jet engine or gas turbine is one of the most advanced and sophisticated machines. Students will learn
about its working principles, the history of development, the challenges for further development, and the
direction of recent R& D, through lectures and group activity. They will also learn the system analysis of

[Course Goals]

Master the cycle analysis of the heat engine with various losses.

Understand the fundamentals of jet engines and gas turbines and its history of developments. Understand
advanced machine technology and research on the basis of the basic subjects of the undergraduate course.

[Course Schedule and Contents]

Week1, 2: Guidance, Fundamentals of Jet Engines and Gas turbines
Week3, 4. Fundamentals of aerodynamics

Week5: Thermodynamicsin Jet Engines

Week6: Cycle analysis of heat engines with various losses

Week7: Intermediate exam. (Oral)

Week8-12: Group activity

Week13-15: Group presentations

Week16: Feedback

[Class requirement]

(Undergraduate level)

Thermodynamics, Fluid dynamics, Heat transfer, Material mechanics,

Fundamentals of Materials

[Method, Point of view, and Attainment levels of Evaluation]

requirement.

Evaluation will be made on the basis of the reports, the results of the intermediate exam, the contents of the
presentation and the quality of the presentation materials and discussions. Passing the oral exam isa

[Textbook]

Instructed during class

[Reference books, etc.]

Reference books
Introduced during class

Continue to (VAT




[Regarding studies out of class (preparation and review)]

Group activities require some degree of preparation outside the class.

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Propulsion Engineering, Adv.

Graduate School of Engineering
Professor, ERIGUCHI KOUJI

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Fri.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,1time,
,2times,
,2times,
,Atimes,
,2times,
,2times,
,1time,
,1time,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Gas Dynamics, Adv.

Graduate School of Engineering
Professor, TAKATA SHIGERU

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period [Mon.1 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,1time,

,3times,
,2times,
,Atimes,
,3times,
,2times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

. Affiliated
Course title de;;?;em, Graduate School of Engineering
<English> | Aerospace Systems and Control Job title,;Name | Professor,FUIMOTO KENJI
. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Fri.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

We introduce advanced system control theory of modern control based on state equation. In particular,
lectures on nonlinear control, optimal control and application to control system design of mechatronics and
spacecraft  will be given.

[Course Goals]

To acquire modern control theory and nonlinear control useful for mechatronics and aerospace engineering.

[Course Schedule and Contents]

Three lectures on aerospace and control:
1. State-space equations, 2. Basics of variational methods, 3 Integrability and Forbenius' theorem

Four lectures on stability and dissipativity:
1. Lyapunov stability, 2. La Salle's invariance principle, 3. Lp stability, 4. Dissipativity

Four lectures on optimal control:
1. Optimal control, 2. Dynamic programming, 3. Maximum principle, 4. Control Lyapunov function and
inverse optimality

Three lectures on nonlinear control synthesis:
1. Passivity and passivity theorem, 2. Hamiltonian systems and passivity based control, 3. Feedback
linearization.

The last lecture gives a summary.

[Class requirement]

Dynamical Systems Control Theory

[Method, Point of view, and Attainment levels of Evaluation]

The score will be evaluated based on reports.

Continue to 2) v




[Textbook]

Not used

[Reference books, etc.]

Reference books
H. Khalil  Nonlinear Systems Prentice Hall 1SBN:9780130673893

[Regarding studies out of class (preparation and review)]

Reports are asked for each unit. Review is necessary for each lecture.

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Affiliated Associate Professor, OOWADA TAKU
Course title e — Graduate School of Engineering
<English> | Fluid Dynamics for Aeronautics and Astronautics| 5. irie name | SENIOF Lecturer, SUGIMOTO HIROSHI
’ Graduate School of Engineering
Professor,INAMURO TAKAJI

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period (Mon.4 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,2times,
,3times,
,3times,
Atimes,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated Graduate School of Engineering

Course title e — Senior Lecturer,AOlI SHINY A

<English> | Advanced Flight Dynamics of Aerospace Vehicle| 5, e name | Craduate School of Engineering
’ Professor, SENDA KEI

. Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period [Mon.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Flight Dynamics and Control of Aerospace Vehiclesincluding Analytical Mechanics, Attitude Dynamics of
Vehicles, Orbital Mechamics, etc.

[Course Goals]

To understand analytical mechanics through flight dynamics of aerospace vehicles: Basic items of Analytical
Mechanics, Attitude Dynamics of Vehicles, Orbital Mechamics, etc.

[Course Schedule and Contents]

Analytical Mechanics,7times,1. Newton equations, 2. Lagrange equations, 3. Hamilton equations

Orbital Mechamics,4times,1. Motions in central force field, 2. Conservation law, 3. Orbit transition
Attitude Dynamics and Control ,4times,1. Kinematics of rotation, 2. Attitude mechanics, 3. Stability analysis
of equilibrium points, 4. Attitude Control

[Class requirement]

Foundation of mechanics and mathematics, Flight Dynamics of Aerospace V ehicle (Undergraduate)

[Method, Point of view, and Attainment levels of Evaluation]

Evaluation depends on marks of examination (approximately 80%) and exercises (approximately 20%). Both
marks should be 60% or better.

[Textbook]

Instructed during class

[Reference books, etc.]

Reference books
L.D. Landau and E. M. Lifshitz Mechanics, Volume 1 (Course of Theoretical Physics) Elsevier
ISBN:0750628960
Herbert Goldstein  Classical Mechanics Addison-Wedey [SBN:0201657023 international ed. ISBN
0321188977
Toda Introductory course of physics 1 Mechanics Iwnami Shoten 1SBN:4000076418 in Japanese
Koide Introductory course of physics 2 Analytical Mechanics Iwanami Shoten |SBN:4000076426
in Japanese
Wadachi  Introductory course of physics 10 Mathematics for physics Iwanami Shoten [SBN:
4000076507 in Japanese

Continue to (21 1|




[Regarding studies out of class (preparation and review)]

L earn the basic mechanics and mathematics for analytical mechanics.

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated Graduate School of Engineering
Course title e — Professor,BIWA SHIROU
<English> | Dynamics of Solids and Structures Job title Name | Graduate School of Engineering

’ Associate Professor, HAYASHI TAKAHIRO

. Course offered
Target year Number of credits |2 year/period 2019/Second semester

Day/period [Mon.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

Fundamental principles for dynamic deformations of solids and structures are examined. In particular, basic
characteristics of elastic wave motion in solid media are emphasized. Responses of materials and structuresto
impact loading are also considered.

[Course Goals]

This course aims to establish the understanding of basic characteristics of dynamic deformations and elastic
waves in solid media, aswell asto learn about technological applications of ultrasound in avariety of fields.
Particular emphasisis put on the mathematical aspects of the physical phenomenainvolved.

[Course Schedule and Contents]

Week 1: [Fundamentals of elastodynamics] Expressions of stress and strain; Conservation laws; Hooke's law;
Principle of virtual work; Hamilton's principle and its applications

Weeks 2-3: [Basics of wave propagation] One-dimensional wave equation; D'Alembert’s solution; Harmonic
waves, Spectral analysis;, Waves in structural members; Dispersive waves; Phase and group velocities

Week 4: [Stress waves in abar] Reflection and transmission at bi-material connection; Reflection at afree
end; Stress wave by tensile loading at a bar end; Plastic wave

Week 5: [Wavesin isotropic elastic media] Navier's equations; Longitudinal and transverse waves; Plane
elastic waves in isotropic solids

Week 6: [Waves in anisotropic elastic media] Voigt representation; Plane elastic waves in anisotropic solids;
Christoffel's equation; Propagation and polarization directions; Slowness surfaces

Weeks 7-8: [Reflection and transmission] Reflection and transmission of normal incident waves; Snell's law;
Mode conversion; Reflection and refraction of oblique incident waves

Weeks 9-11: [Guided elastic waves] Bulk waves and guided waves; Rayleigh wave; Love wave; Lamb wave
Weeks 12-13: [Numerical analysis of elastic waves] Finite difference method; Finite el ement method;
Boundary element method

Weeks 14-15: [Measurements of vibration and waves| Comparison of various measurement techniques;
Analogue and digital data analysis

[Class requirement]

Basic knowledge of mechanics of materials (solid mechanics, continuum mechanics) is expected.

[Method, Point of view, and Attainment levels of Evaluation]

Grading is based on the attendance, homework reports and the final examination.

[Textbook]

No textbooks are assigned. Print-outs are handed in when needed.

Continue to 21 11




[Reference books, etc.]

Reference books
No reference books are assigned.

[Regarding studies out of class (preparation and review)]
Enrolling students are expected to work on the lecture materials and the homework problems.

Others (office hour, etc.)
The time units and weights for each item on the above list are subject to possible changes.

*Please visit KULASIS to find out about office hours.




Numbering code

Graduate School of Engineering
Professor, SAWARAGI TETSUO
Graduate School of Engineering
Professor, TOMITA NAOHIDE
Affiliated Institute for Frontier Life and Medical Sciences
Course title - Professor, ADACHI TAIJ
<English> | Design of Complex Mechanical Systems | ;i name | Craduate School of Engineering

’ Professor,NISHIWAKI SHINJI
Graduate School of Engineering
Associate Professor, TSUCHIY A TOSHIY UK
Graduate School of Engineering
Professor, KOMORI MASAHARU

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Fri.3 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,2times,
,2times,
,2times,
,2times,
,2times,
,2times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

Continue to @211




[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated
department,
Job title,Name

Course title
<English> | Meteorology |

Graduate School of Science
Professor,Y ODEN SHIGEO

. Course offered
Target year Number of credits |2 year/period 2019/Second semester
Day/period |Tue.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

, times,
, times,
, times,
, times,
, times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

: Affiliated
Course title de;;?t;em, Graduate School of Science
<English>" | Meteorology || Job title,;Name | Associate Professor,|SHIOKA KEIICHI
, Course offered
Target year Number of credits |2 year/period 2019/First semester
Day/period |Wed.2 Class style |Lecture Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

, times,
, times,
, times,
, times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated

Course title
department,

Graduate School of Engineering
<English> " Experiments and Exercisesin Aeronautics and Astronautics I 541 tit1e. name | Professor,ERIGUCHI KOUJI

Target year Number of credits |4 gg;rgsgr?ggered 2019/Intensive, year-round
Day/period | Intensive Class style |Experiment Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,5times,
,5times,
,5times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code

Affiliated

Course title
department,

Graduate School of Engineering
<English> | Experiments and Exercisesin Aeronautics and Astronautics 11| 541 tit1e. name | Professor,ERIGUCHI KOUJI

Target year Number of credits |4 gg;rgsgr?ggered 2019/Intensive, year-round
Day/period | Intensive Class style |Experiment Language | Japanese

[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

,5times,
,5times,
,5times,

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code G-INF04 63431 LJ55

Affiliated
department,
Job title,Name

Course title
<English> | Dynamical Systems, Advanced

Graduate School of Informatics
Professor,Y AGASAKI KAZUY UKI

Course offered

Target year Master'sstudents | Number of credits | 2 year/period 2019/First semester
Day/period |Tue.2 Class style |Lecture Language | Japanese
Class type

[Outline and Purpose of the Course]

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.

[Course Goals]

problems.

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

[Course Schedule and Contents]

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

1. Outline of dynamical systems theory

Bifurcations (1)

Chaos (1)

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

Continue to (2)L 1|




Boundary value problems (1)

Bifurcations of equilibria and fixed points (2)
Bifurcations of periodic orbits (2)

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

Invariant manifolds (3)

[Class requirement]

Calculus, Linear Algebra, Differential Equations and Elementary Computer Programming

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books

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

Related URLSs

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

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

*Please visit KULASIS to find out about office hours.




Numbering code G-INFO4 63410 LJ10 G-INF04 63410 LJ54 G-INFO4 63410 LJ55

: Affiliated )
Course title Graduate School of Informatics

d t t, .
<English> |Mathematical Analysis, Advanced Pl | Associate Professor, TSUJIMOTO SATOSHI

Job title,Name

Target year Master'sstudents | Number of credits |2 )(,:g;rzggr?g?red 2019/Second semester

Day/period |Wed.3 Class style |Lecture Language | Japanese

Class type

[Outline and Purpose of the Course]

The aim of this course isto provide students with knowledge of advanced mathematical analysis methods for
used with the nonlinear models to students. In thislecture 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.

[Course Goals]

[Course Schedule and Contents]

1.
2.
3. Sturm-Liouville

Lotka-Volterra

9. Kav 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

Continue to 24 1!




5. Toda lattice equation and orthogonal polynomials

6. Discrete integrable systems and numerical algorithms
7. Discrete Lotka-Volterra equation and SV D 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 anal ogue of the KdV equation

15. Box and ball systems (soliton cellular automata)

[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

7
[Textbook]
Not used
[Reference books, etc.]
Reference books
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)

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

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

*Please visit KULASIS to find out about office hours.




Numbering code G-INF03 63320 LJ57

. Affiliated
Course title de;;?t;em, Graduate School of Informatics
<English> | Topicsin Nonlinear Dynamics A Job title,;Name | ASSistant Professor, TSUTSU HIROKI
. Course offered
Target year |1 year sudentsor abovd Number of credits | 2 year/period 2019/Second semester
Day/period (Wed.4 Class style |Lecture Language | Japanese

Class type
[Outline and Purpose of the Course]

[Course Goals]

[Course Schedule and Contents]

Onsager-Machlup

Continue to (2 11




[Class requirement]

None

[Method, Point of view, and Attainment levels of Evaluation]

[Textbook]

[Reference books, etc.]

Reference books
Introduced during class

Related URLs

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

[Regarding studies out of class (preparation and review)]

Others (office hour, etc.)

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

*Please visit KULASIS to find out about office hours.




