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Intelligent Structures and Mechanics Systems Engineering
Syllabus of subjects

— Civil and Environmental Engineering

List of Subjects Technical English Conversation.....................cccou..s. 36..
o Integrated Subjects Advanced Strugtural Desig_n ................................. 37..
Introduction to Intellectual Property .............. ... ... ... 5.. Ur_bar_l and Reglpnal Plannlng """""""""""""""" 38..
Management Theory of New BUSINESS . .. ... .................. 6 Principle of E.nv'lronmental R.ISk .............................. 39.
Management of Technology............ ...t .. 7... Ad_va_nced bunc_ilng cons_tructlon """""""""""""""" 40.
Presentation Method (M) ..., 8... Pr_lr_1C|p_Ies of D_|sast_er RISK. ..o 4L
INternship (M) . ... e 9.. mltlgatlo_n engineering ... s gt A2.
Venture Business (M) . ..o oo 10. Information Engineering of Regional Environment.............. 43.
LONG-term INEINSNID . « . . oo et e e e 11.. * Specialized Exercise and Experiments
e Common Subjects Advanced Civil and Environmental Engineering Seminar .. ... .. 44. .
Applied Fluid Dynamics. ...t s 12. Advanced Civil and Environmental Engineering Exercise........... 45..
Advanced Structural DynamicCs. ...........ooiiiiiiiiiia. 13.. Advanced Civil and Environmental Engineering Laboratory..... .. 46..
Advanced Fracture and Structural Mechanics................. 14... Advanced Internship on Civil and Environmental Engineering.... 47..
Advanced Properties of Material ...................... ... ..., 15.
Project Management .. ..........oo ittt 16..

e Basic Departmental Subjects
Quantum mechanics and advanced lecture in quantum physics.17....

Solid State loNIiCS . . ... 18.
Methods for analysis of mathematical phenomena............. 19...
Differential EQUAtiONS . . ... ...t 20..
Advanced Computational Science ............................ 21..
Topics of Analysis for Mathematical Science .................. 22..
Advanced applied analysis. ..., 23..
e Applied Departmental Subjects
Advanced Water Resouces Engineering ...................... 24. ..
Advanced Disaster Reduction Engineering ................... 26..
Advanced Geomechanics................. ... ... ... 27...
Advanced Environmental Ecology .................. .. ... 28..
Advanced Soil Mechanics ................. ... L. 29..
City and Transport System Planning .......................... 30..
Advanced Foundation Engineering ...................coat 31..
Advanced Earthquake Engineering ........................... 33..
Advanced reinforced concrete engineering ................... 34..
Advanced Lecture in Technical English....................... 35..
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Introduction to Intellectual Property

2 units

Part-time LecturefTohru SakaipPart-time LecturerJuichiroh OsameRart-time LecturerAkio Fuijii, Part-time Lectureryasushi Toyosu

Part-time LectureiKuniaki Kubota

Target) Understanding the basic systems and importance of protection and practical
use of intellectural property based on some examples.

Outline) It is necessary for a working $fain a company, a university, etc., in a
future.lt is introduced the importance to protect and practical use of intellectural
property at governments , industrial circles, univesities and institutes in Japan
using potential on scientific techniques. This lecture is treated the basic systems
of protection and practical use of intellectural property particularly based on

11.Use of intellectural property(Watanabe)

12. Stetragy of intellectural property on development of techniques(Y.Higuchi)

13. Effective intellectural property in development of techniques (Kubota)

14.Special lecture on a use of intellectural property by a chief executive
officer(1)

15. Special lecture on a use of intellectural property by a chief executive
officer(2)

strategy and invasion of patent in an organization such as company, universitgyaluation Criteria) Passing mark is over 60% on the examinations and the

etc. reports for each reaching level, respectively.
Style) Lecture Textbook) To be used textbooks made by lecturers.
Keyword) Intellectural property, Patent Law, Protect and Use of IntellecturalReference Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Property Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150533/
Relational Lecture) “Introduction to Intellectual Propert{0.5) Studenty For the course students and other graduate school students.
Requirement) No requierement Contact)

Notice) It is necessary to be present at two concentrated lecture.
Goal)
1. Understanding concept of intellectural property right.
2.Undestand the Patent Act, the Trademark Act,the Design Act and the
Copyright Act.
3. Understanding on basical practical use of intellectural property.
Schedule
1. Concept of intellectural property(Sakai)
2. Outline of intellectural property(Patent and Trademark)(Sakai)
3. Outline of intellectural property(Design and Copyright)(Sakai)
4. Patent, invention and invasion of patent (Sakai)
5. Management of intellectural property and use (Sakai)
6.A way of research and development and intellectural property in a
future(Sakai)
7. The midterm examination and its comment for Target and
8. History of system of intellectural property (Osame)
9. International trend of system of intellectural property (Osame)
10. Acquisition method of intellectural property right(Fujii)

= Sakai (+81-3-5600-2631, )
= Mizuguchi (A501, +81-88-656-7349, mizuguch@ce.tokushima-u.ac.j
p)Monday,11:00-12:30, 17:00-18:00


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150533
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150534
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150533/
mailto:mizuguch@ce.tokushima-u.ac.jp
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Management Theory of New Business 2 units
Associate Professofatsuya DeguchiPart-time LecturefFirst-line men with experience of practical business

Target) New business is the word which means the business to make the most of 13.Product development and intellectual property
technical knowledge, technology, the new idea and which is developed creatively, 14.Business plan preparation practice
and that main bearer is the enterprise called a venture. There is a purpose of 15.Examination
this class in providing the knowledge which is necessary, and know-how and a 16.Business plan announcement meeting

spirit so that a taking lecture student may establish a venture business. Evaluation Criteria) It is evaluated by the presentation (40%) of the written
Outline) The regeneration of the Japanese society with the vitality is being examination (60%) and the business plan. And, the presentation of the written

asked. Government enforced "a university venture 3 years 1000 companiesexamination and the business plan is decided to be recognized only for the

plan” over Heisei 14-the 16th year. Though that goal was almost attained, it is taking lecture student who attended it fg82and more of the classes that it is

very important to promote entrepreneur education continuously from now on. opened.

Tokushima Prefecture supports this class based on the recognition done lifextbook)y The summary is distributed every time.

this, and it is established. Reference Several are introduced in the school hours.

Requirementy The person whom the one with the classroom is constructed b¥:ontents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150683/

the class start time in the person who doesn't learn the unit of "Introductio ) . . . .
. y - . . ... studenty he person who hasn'’t learned the unit of the new business outline that it
to new business” in the college, and a group are organized, and it is limited "’

. ) . . . ._is opened with this learning in all the students enrolled in the graduate school
to the person with the intention to make a business plan, and taking lecture is . . : )
recognized. yet is made the target. The number of completion people may be restricted in

. . : : . . the method such as a lottery in case of a taking lecture applicant many. As for
Notice) Being late and a whisper in class should be prohibited strictly. Be careful y g bp y

q in b it should di f exit and future taking lect the details, an applicant for taking lecture is to follow those directions because
OVer and again because It should diSpose of exit and Iuture taxing 1ecture May . notice which showed attention in taking lecture is done.
not be recognized when it is wicked.

. , . Note) The man of business that it is active in the forefront every time, and an

Goal) Learning of the necessary knowledge to establish venture business,and the_~ . o . ) ) .

. ) ; adviser are invited as an instructor, and working knowledge is provided for
ability which can make a business plan. S o " . .

hedul theory plus practice in this class from the specialist’s position. This class is the

Se eluguidance thing which is useful enough even if it is taken to the person who aims at a

2 What is the new business? general enterprise and a laboratory, the employment to the self-governing body

3. Keynote lecture and so on.
4. Theory of a stand-alone version venture success
5. The law knowledge which is necessary for entrepreneur
6. Fund-raising and capital policy
7. Indirect finance
8. Direct finance
9. The basis of the company management
10.The elementary knowledge of the business accounting
11.The point of the business plan preparation
12.Management strategy and marketing


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150683
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150683/
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Management of Technology 2 units
Associate ProfessoFatsuya Deguchi

Target) About the production management of the automobile industry, it is  13.Case report "Around the products project of Honda - the two-wheeled

understood variously from the point of view such as "research and development”, vehicle ”
"production management”, "purchasing” and "quality control” "marketing” and 14.Case report "The path of internationalization of Honda”
"cross-cultural management”. 15. Case report "The personnel management of Honda”

Outline) It learns about the production management. This time, "the automobile 16.Summary and questions and answers
industry” specially takes up the production management of "Honda MotoiEvaluation Criteria ) It is evaluated in the remark (20%) in class and the middle,
Co.,Ltd. (following Honda)” even of that in the case, and the class to appreciate end of a term report (80% in total).

that importance with ranking of technology in management is taken. Textbook) It doesn't specially use.The summary and so on is distributed every
Requirement) Finish " Introduction to new business ” or " Advanced Lecture in  time.
management Theory of new business " . Reference Several are introduced in class.

Notice) Face a class when a taking lecture person surely does enough preparat@Bntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150031/
every time. And moreover, be the worst, but one person one time is to do SOM&denty The person who finished "Introduction to new business” or ” Advanced

remarks every time. Lecture in management Theory of new business “ in all the students enrolled
Goal) in the doctor former term course. And, the number of taking lecture people is
1. The elementary knowledge of management is learned. restricted to do intensive learning. (20-25 people will be made an upper limit.)
2.Ranking of the technology in management and that importance are |t is selected with some means in case of a taking lecture person many.
appreciated. Note) This class invites seven Honda alumnuni who did work in “research
3.1t learns how to solve the various problems which always occur in the spot 5.4 development”, "production management”, "purchasing”, "quality control”,
of the management through the case study and the business game. "marketing” , "cross-culutural management”, and so on as an instructor, and it is
Schedule the class to do case report. Even if it is seen nationwide, the trial done like this
1. Guidance is very rare, and it is a precious class. And, an applicant for taking lecture is to
2. Lecture "What in Management of Technology?” attend it in the guidance to hold it in advance.A schedule is indicated separately.
3. Case report "Rsearch and development of Honda”
4. Case study "Plan an overseas factory.” "A new car development order”
5. Lecture " Production management and purchasing”
6. Lecture "Quality control”
7.Case report "The production management of Honda”,"The supply chain

management of Honda”
8. Case study "Plan an overseas factory.”
9. Case report "The quality control of Honda”
10. Case study "Don’t make material defects flare up again.
11.Lecture "Marketing strategy”
12. Lecture "Cross-cultural management”


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150031
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150031/

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Presentation Method (M) 2 units

Target) Poster and oral presentations, and journal publications are common means
of appealing the research work in various scientific and technological disciplines.
It's undoubtedly important for activating the research work. The lecture is
intending for students to learn mosffieient way to appeal their findings and
discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give
conference speech by themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion
in international conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted
showing the progress in preparation of international conferences as well as by
presentation records.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150854/

Studenty Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced fghdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150854
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150854/
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Internship (M)

2 units

Target) This program is provided to increase knowledge and experience in the
actual industrial technology in various fields. Through the practical experience,
the program will allow students to become discerning and well-balanced
researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in
companies andr goverment fiices. Their fulfilment is evaluated by activity
reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy
to achieve the company’s goal. (2)

2. Understanding human relationship and communicative manner in a working
society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by supervisers in compargr and
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150026/

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150026
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150026/
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Venture Business (M)

2 units

Target) Aims of the lecture are doing collaborative works with private enterprises
and establishing venture businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as
establishing collaborative research works with private enterprises. It's worth to
apply their accomplishment to an actual society beyond the range of a laboratory
work.

Goaly Objective of the lecture is to have experience and knowledge of collaborative
works with private enterprises and to mature the works to venture businesses.

Evaluation Criteria ) Credits are ackowledged in case of doing collaborative works
with enterprises ardr maturing them to venture businesses. Handouts, reports,
and presentation materials, etc. are evaluated to approve credits.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149975/

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.

— 10—


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=149975
http://cms.db.tokushima-u.ac.jp/DAV/lecture/149975/
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Long-term Internship

6 units
ProfessorHideo Yamanaka

Target) This program is provided long-term internship in the actual industrial
companies and so on, doing a joint study between companies and university
on practical problems proposed by the company and practical experience of
management of technologies. Through the long-term internship, the program
will allow students to become a engineer with a core role in researches and
companies

Outline) Credits are acknowledged to students who experienced the internship in
companies or governmenfiees of 270 hours during three months or more and
presentation to executivefficer of the company. Their fulfilment is evaluated
by activity reports during internship and appraisal and interviewed report from
a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company
and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by mentors in companjgrand
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151090/

Student) Able to be taken by only specified class(es)

Contact)

= Nishida (K409, +81-88-656-7630, nishida@kg.tokushima-u.ac.jp)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

= Morimoto (A407, +81-88-656-7619, emi_morimoto@kg.tokushima-u.ac.]
P)

Note) Students who resister the coop-education program for "Pai-shape” engineers
with sense for management of technology, are able to have a grant-in-aid for
travel and so on. Ask committee members of long-term internship in your course
or coordinators of this program.


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=151090
http://cms.db.tokushima-u.ac.jp/DAV/lecture/151090/
mailto:nishida@kg.tokushima-u.ac.jp
mailto:yamanaka@ce.tokushima-u.ac.jp
mailto:emi_morimoto@kg.tokushima-u.ac.jp
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Applied Fluid Dynamics 2 units
ProfessorTakeshi OkabeProfessorKunihiko Ishihara

Target) This subject is concerned with flood flow, sediment transport and riverbed  14.practice of programing (1)
variation. The aim of this subject is to understand fundamentals of those 15.practice of programing (2)
phenomena as well as numerical solution methods for the basic equations. 16.test(2), presentation

Outline) First, characteristics of flood flow, sediment transport and riverbedEvaluation Criteria ) marks of tests (1) and (2) are summed with the weights of
variation are interpreted and the basic equations of those phenomena are deducefl and 4, respectively, and the passing mark is 60%.
and presented. Next, fundamentals of numerical solution methods for partigextbook) Japan Sabo-Gakkai, Numerical solution of riverbed variation in mountain
differential equations are lectured to be put into practical usage for numerical rivers, Sankaido Publ..
simulation of various kinds of flood flow and riverbed variation. Finally, some Reference not specified.
simple problems are given to practice computer programming by FORTRAN.

Style) Lecture and excercise
Keyword) flood flow, sediment transport, riverbed variation, numerical model

Relational Lecture) “Advanced Disaster Reduction Engineeri(@7, =26 page)
“Advanced Water Resouces Engineerif@y7, =24 page)

Requirementy Fundamental knowlege of hydraulics, river engineering and
numerical analysis is necessary.

Notice) not specified.

Goaly fundamentals of flood flow, sediment transport and riverbed variation are
understood and numerical technigues for those problems are aquired at practical
level.

Schedule

1. guidance (river problems and numerical analysis)
2. basic equations of river flow

3. critical condition of sediment motion

4. formulas of bed load

5. formulas of susupended load

6. basic equations of riverbed variation

7.test(1)

8. outline of numerical solution of tlierential equations
9. numerical models for river flow (1)
10. numerical models for river flow (2)
11. numerical models for riverbed variation (1)
12.numerical models for riverbed variation (2)
13. problem setting and orientation for programming

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149905/
Student) only for specified course
Contact) Okabe (A309, +81-88-656-7329, okabetak@ce.tokushima-u.ac.jp)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=149905
http://cms.db.tokushima-u.ac.jp/DAV/lecture/149905/
mailto:okabetak@ce.tokushima-u.ac.jp
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Advanced Structural Dynamics 2 units
ProfessorFumiaki NagaoAssociate Professavlinoru Noda

Target) To understand the dynamic response and control of structures Contact)

Outline) In the first half of the semester, following the ’Introduction on Structural = Nagao (A515, +81-88-656-9443, fumi@ce.tokushima-u.ac.jp)

Dynamics’ learned in under graduate course, methodologies to construct the = Noda (A514, +81-88-656-7323, tarda@ce.tokushima-u.ac.jp)
physical and mathematical models of structural oscillations are reviewed and
meanings of their mathematical solutions are examined again in physical
standpoint. In the latter half, random vibration theories based on the statistics and
probability and passive and active structural oscillation control are introduced.
For the purpose to deepen the understanding, many exercises are prepared.
Keyword) Analysis of Dynamic Response, Analysis of Random Vibrations, Control
of Dynamic Response
Fundamental Lecture) “Stractural Dynamics and Exerci¢e.0)
Relational Lecture) “Advanced Structural Desigi0.5, =37 page)
Goaly To understand the dynamic response and control of structures
Schedule
1. Formation of Equations of Motion 1
2. Formation of Equations of Motion 2
3. Analysis of Dynamic Response 1
4. Analysis of Dynamic Response 2
5. Analysis of Dynamic Response 3
6. Analysis of Dynamic Response 4
7. Analysis of Random Vibrations 1
8. Analysis of Random Vibrations 2
9. Analysis of Random Vibrations 3
10. Analysis of Random Vibrations 4
11. Analysis of Random Vibrations 5
12. Control of Dynamic Response 1
13. Control of Dynamic Response 2
14. Control of Dynamic Response 3
15. Control of Dynamic Response 4
Evaluation Criteria ) evaluated by attitude in class (80%) and reports (20%)
Textbook) To be introduced in the class
Reference To be introduced in the class
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150359/

— 13—


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150359
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150355
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150359/
mailto:fumi@ce.tokushima-u.ac.jp
mailto:tarda@ce.tokushima-u.ac.jp
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Advanced Fracture and Structural Mechanics 2 units
ProfessorYoshifumi Nariyuki, ProfessorRi-ichi Murakami,Associate Professoferuaki 1to

Target) To understand method of matrix displacement analysis of plane framed 14.Assembly of the structure finess matrix by the direct fliness method 1
structures which is widely used as a suitable method for computer programming. 15. Symmetrical geometry

Outline) First, method of matrix displacement analysis of plane framed structurs ~ 16.Term examination
is explained. Next, some problems are given for exercises in analysis of ther&valuation Criteria) Term examination and report are marked out of 60 and 40
Finally, term examination is set. This class is a seminar type using textbook respectively and those marks are summed up. The passing mark is 60.

written in English. Textbook) Matrix and finite element displacement analysis of structures, D.J.DAWE,
Style) Lecture Clarendon press, Oxford, 1984
Keyword) Framed structure, Matrix displacement method, Plane frame, ElastiReference To be introduced in the class

analysis Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150695/

Fundamental Lecture) “Structural Mechanics and Exercisé(1.0), “Structural Student) Able to be taken by only specified class(es)
Mechanics and Exercise”@.0), “Structural Mechanics and Exercisé(@8), Contacty Nariyuki (A510, +81-88-656-7326, nariyuki@ce.tokushima-u.ac.]
“Structural Analysis and Exerciy®.8) p)Monday16:20~ 17:50
Relational Lecture) “Advanced building constructiori0.5, =40 page) “Advanced
Civil and Environmental Engineering Semin@’s, =44 page)
Requirement) Students are required to have a good understanding of undergraduate-
level structure mechanics.

Notice) Students have to prepare for each lesson.
Goal) To understand method of matrix displacement analysis of plane frames

Schedule
1. GuidancgA few historical remarks
. Basic considerations of structural analysis 1
. Basic considerations of structural analysis 2
. Determinate and indeterminate structyksthods of analysis 1
. Methods of analysis 2
. Displacement method
. Stiffness matrix of a bar element subjected to axial force
. Bar structure sffness matrix
9. Application of zero-displacement boundary conditions and problem solution
10.Some properties of sthess matricgStifftness matrix of a bar element
subjected to torsion
11. Stiffness matrix of a beam element 1
12. Stiffness matrix of a beam element 2
13. Assembly of the structure fliness matrix by the direct finess method 1

O ~NO O WN

— 14—


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150695
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150178
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150182
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150182
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150181
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150174
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150695/
mailto:nariyuki@ce.tokushima-u.ac.jp
mailto:nariyuki@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Properties of Material 2 units
ProfessorHiroyuki Mizuguchi

Target) Understanding on the relationship between micro-structures and macro- 14.Concept of Construction Material in Sustainable Material Cycling

properies of conatruction materials paticularly concrete and some of construction Society(No.2)
materials in a concept of sustainable materials cycling society. 15.Concept of Construction Material in Sustainable Material Cycling
Outline) It is necessary undersatanding a proper material for a construction method Society(No.3)

to satisfy the required performances in each civil work. For this reason, it 16.Comments for Reports on Concrete

is very important to understand the relationship between micro-structures arieivaluation Criteria ) Evaluate by reports for each subject.
macro-mechanical and chemical properties of consteruction material particulartpextbook) Handout of photo copying materals for each subject
concrete. And, it is introduced a concept on construction material in SUStai”abﬁeference

material cycling society. » Standard Specificatiin for Concrete JACE.

Style) Lecture o Handbook on Concrete,Asakura Book Co Ltd.
Keyword) Construction Material, Concrete, Susatinable Cycling Society o Etc.
Relational Lecture) “Advanced reinforced concrete engineeri(@5, =34 page) Webpage http:///www.ce.tokushima-u.ac.jp/ksys/mizuguchi.
Requirement) No requirement. Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150259/
Goal) Student) Able to be taken by student of other faculty and university
1. Understanding on the relationship between micro-structures and macr@ontact) Mizuguchi (A501, +81-88-656-7349, mizuguch@ce.tokushima-u.ac.]
properties of construction materials particularly concrete. p)Monday,11:00-12:30, 17:00-18:00

2. Understanding on a concept of construction materials in sustainable
cycyling society.
Schedule
1. Guidance on lecture
2. Admixture(No.1)
3. Admixture(No.2)
4. Fresh Concrete(No.1)
5. Fresh Concrete(No.2)
6. Fresh Concrete(No.3)
7. Highly Fluidized Concrete(No.1)
8. Highly Fluidized Concrete(No.2)
9. Mass Concrete(No.1)
10.Mass Concrete(No.2)
11. Eco-Concrete(No.1)
12.Eco-Concrete(No.2)
13.Concept of Construction Material in Sustainable Material Cycling
Society(No.1)
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150259
http:///www.ce.tokushima-u.ac.jp/ksys/mizuguchi.
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150259/
mailto:mizuguch@ce.tokushima-u.ac.jp
mailto:mizuguch@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Project Management 2 units
Associate Professodsusumu Namerikawa

Target) The purpose of this lecture is to understand PMBOK (Project Managemerontacty Namerikawa (A412, +81-88-656-9877, namerikawa@ce.tokushima-u.
Body of Knowledge), which is global standard in project management. ac.jp)

Outline) This lecture is outlined as follows: A)Current of global standardize
pivoted on U.S. in project management. B)PMBOK (Project Management Body
of Knowledge), which is global standard in project management.

Style) Lecture

Keyword) PMBOK

Fundamental Lecture) “Construction Business Managenig0t2)
Goal) Understanding of project management body of knowledge

Schedule

1. Guidance
. Project and Project Management
. Initiating Processes
. Project Charter
. Scope and WBS
. Resource Planning and Estimate
. Control of Project Planning 1
. Control of Project Planning 2
. Develop Project Planning 1
.Develop Project Planning 2
11.Develop Project Team
12.Performance Measurement Baseline
13.Change Control
14. Closing Processes
15. Professional Responsibility
16. Semester Examination

Evaluation Criteria ) Achievement level of the target is evaluated by the semester
examination. Score of 60points or over is required to clear the target.

Textbook) Textbook is ibtroduced in the class. Realted documents is distributed to
students.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150870/
Student) Able to be taken by student of other department

O© O ~NO O WN
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150870
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150134
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150870/
mailto:namerikawa@ce.tokushima-u.ac.jp
mailto:namerikawa@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Quantum mechanics and advanced lecture in quantum physics

2 units
Associate ProfessoYoshitaka Michihiro

Target) This class introduces the quantum mechanics.
Outline) Basics of quantum mechanics are introduced.
Style) Lecture

Goal) To understand the outline of quantum mechanics.

Schedule

1. Introduction

2. Variation

3. Lagrangian

4. Hamiltonian

5. The principles of quantum mechanics (1) Operator

6. The principles of quantum mechanics (2) Wavefunction

7. The principles of quantum mechanics (3) Expectation value
8. The principles of quantum mechanics (4) Sidinger equation
9. Example (1) the square well potential
10. Example (2) the linear harmonic oscillator
11.Example (3) hydrogen atom
12.The principles of quantum mechanics (5) Heisenberg equation
13. Many-body problem
14.Field quantization
15.Phonon

Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150838/
Contact) Yoshitaka Michihiro (A203)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150838
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150838/

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Solid State lonics

2 units
Assistant ProfessokKoichi Nakamura

Target) This class introduces topics in solid state ionics, conduction mechanism
in ionic conductors and techniques to study solid state ionics.

Outline) Basic experimental and theoretical approaches to understand solid state

ionics are introduced and discussed in terms of “ion dynamic”.
Keyword) lonic conductor, lonic dfusion, Secondary battery

Goal)

1. To understand basic physical and chemical properties of ionic conductors.

2.

To understand basic technique to study ionic conductors.

Schedule

1.
. Band theory and conduction mechanism
. Defect in lonic crystal

. Diffusion in solid

. Diffusion mechanism in solid

. Solid electrolyte

. Mixed conductor

. Electrical conductivity

. Application - lon secondary battery -

10.
11.
12.
13.
14.
15.
16.

O O NO UL WDN

Introduction to solid state ionics

Application - Fuel cell -

Electrical conductivity measurement
Nuclear Magnetic Resonance
Ultrasonic measurement

Recent topics on solid state ionics
Future in solid state ionics

Test

Evaluation Criteria )

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150197/
Contact) Nakamura (A216, +81-88-656-7577, koichi@pm.tokushima-u.ac.jp)
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150197
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150197/
mailto:koichi@pm.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Methods for analysis of mathematical phenomena

2 units
ProfessorHitoshi Imai

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced.

Especially, those in numerical analysis are focused on.
Style) Lecture
Keyword) Mathematics, Numerical, Analysis
Fundamental Lecture) “Numerical Analysi%(1.0)
Relational Lecture) “Advanced Computational Sciende’5, =167 page)
Requirement) Only the premise that have studied basic mathematics.

Goaly The adequacy of the two-dimensional boundary value problem governed by
the Poisson equation can be understood by the finfterdnce method, etc.
Schedule
1. Introduction to computer
.Common sense in humerical computation
. High-speed computation (Parallel computing)
. Finite difference method |
. Finite difference method Il
. Finite difference method Il
. Finite difference method IV
. Finite element method |
. Finite element method Il
. Finite element method Il
. Finite element method IV
.Boundary element method |
.Boundary element method I
14.Boundary element method Il
15. Spectral method

Evaluation Criteria ) Evaluation by the report.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150374/

Contact) Imai(A220, +81-88-656-7541, The inquiry by means of the cellular
phone or E-mail is not acceptable)Office hours: Thursday 14:00-15:00
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150374
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150362
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150374/

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Differential Equations 2 units
Associate Professalobuyoshi Fukagai

Target) Introduction to mathematical theory offfirential equations.
Outline) Boundary value problems of second order linedfedential equations.
Style) Lecture
Keyword) ,
Goal) To be familiar with Sturm-Louville type equations.
Schedule
1. Introduction

.Helmholtz’s equation
. Eigenvalues and eigenfunctions
. Green’s function
. Residue analysis
. Expansion of Green’s function
. Fourier series
. Existence theorem
. Sturm-Liouville problems
.Characteristic function

11. Solvability of boundary value problems

12.Basic estimates

13. Distribution of eigenvalues

14. Eigenfunction expansion

15. Review
Reference
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150801/
Student) Able to be taken by student of other department

Contacty D00ODOOD (AD 2190)
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150801
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150801/

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Computational Science

2 units
ProfessorToshiki Takeuchi

Target) This class provides the basic technology for numerical calculation for the
differential equation.
Outline) The numerical calculation methods for theffeiential equation are
introduced.
Style) Lecture
Keyword) Numerical analysis, Numerical computation filerential equation
Fundamental Lecture) “Numerical Analysi5(1.0), “Basic Mathematic{1.0),
“Basic Mathematic¢g1.0)
Relational Lecture) “Methods for analysis of mathematical phenomena, =19
page) “Numerical Analysi%(1.0)
Requirement) Students have to understand basic mathematics of undergraduate-
level.
Goal) To understand principle of nhumerical calculation methods.
Schedule
1. Introduction of numerical simulation
2. Mathematical model
3. Least squares method
4. Lagrange interpolation
5. Spline interpolation
6. Finite difference method
7. Arbitrary precision formula
8. Application to the 1-dimension flerential equation
9. Application to the 2-dimension flerential equation
10. Gauss-Seidel method
11. Successive Over-Relaxation method
12. Explicit method
13. Implicit method
14. Crank-Nicolson method
15. Numerical instabilities
Evaluation Criteria ) Assignments count 100%
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150090/
Student) Able to be taken by only specified class(es)
Contact) Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150090
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150362
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131411
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131412
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150362
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150090/
mailto:takeuchi@pm.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Topics of Analysis for Mathematical Science 2 units
Associate Professahtsuhito Kohda

Target) Mathematical theory and technique for analysis of engineering phenomena

Outline) Mathematical theory to analyze problems in engineering and its
application, mainly theory and technique oftdrential equations

Style) Lecture

Relational Lecture) “Advanced applied analysi€).2, =23 page) “Differential
Equations(0.2, =20 page)
Requirement) If you like undergraduate-level mathematics, it will befmient.
Goal) To be familiar with mathematical theory, that helps engineering study.
Schedule
1. Introduction to basic modern mathematics 1

. Introduction to basic modern mathematics 2

. Linearity and nonlinearity

. Representation formula and existence of solutions 1

. Representation formula and existence of solutions 2
. Representation formula and existence of solutions 3
. Behavior of solutions and problems of engineering 1
. Behavior of solutions and problems of engineering 2

9. Solutions and spaces of functions 1
10. Solutions and spaces of functions 2
11. Solutions and spaces of functions 3
12. Topics of modern analysis 1
13. Topics of modern analysis 2
14. Mathematics and computer
15. Summary

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150371/
Contact) Kohda (A211, +81-88-656-7546, kohda@pm.tokushima-u.ac.jp)
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150371
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150371/
mailto:kohda@pm.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced applied analysis 2 units
Assistant ProfessoKuniya Okamoto

Target) To learn the functional analytic methods which are basic tools for
mathematical sciences.

Outline) This subject provides basic theory of functional analysis which is
considered as linear algebra in infinite-dimensional spaces. Functional analytic
approaches to phenomena described Itkedintial equations are introduced.

Goal) To apply the theory of modern analysis and recognize its significant role.

Schedule

1. Introduction (What is functional analysis?)

. Linear operators on finite-dimensional linear spaces

. Eigenvalue problems

. Matrix exponentials

. Hilbert spaces, Banach spaces

. Function spaces

. Linear operators in infinite-dimensional linear spaces

. Spectral resolutions

9. Fourier transforms

10. Operational calculus

11.Integral transforms, Resolvent operators

12. Strongly continuous semigroups

13. Abstract Cauchy problems

14. Applications to partial dferential equations

15. Summary

Evaluation Criteria ) Evaluation by the report.
Webpage http://math9.pm.tokushima-u.ac.jp/lecture/
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149897/

Contact) 0 O (A212 O, TEL/FAX: 656-9441, E-mail: okamoto@pm.tokushima-
u.ac.jp)

O~NO Ok WDN
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=149897
http://math9.pm.tokushima-u.ac.jp/lecture/
http://cms.db.tokushima-u.ac.jp/DAV/lecture/149897/

Graduate Course Information(200YMASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineeri@vil and Environmental Engineering

Advanced Water Resouces Engineering

4 units
ProfessorMichio Hashino,Associate Professadiroshi Takebayashi

Target) The purpose of this subject is to learn models and theories on hydrological
and sedimentological cycles in river basin.

Outline) In the first part of this subject, models and theories on hydrological
cycle in river basin are introduced. The Muskingum method is a commonly
used lumped flood routing method for handling a variable discharge-storage
relationship. The kinematic wave model is the simplest distributed model defined
by the continuity equation for an unsteady flow and the momentum equation
assuming the friction and gravity forces balance each other. A report of solving
problems related to lecture items is imposed. In the second part of this subject,
calculation methods of bed material load on non-uniform sediment bed and one
dimensional bed deformation analysis are lectured. Next, bed configurations like
dunes and bars are introduced and two dimensional bed deformation analysis is
described. Finally, grid generation methods and two dimensional bed deformation
analysis in generalized coordinate system is lectured in order to understand the
application method to natural rivers. This subject is related on engineering.

Style) Lecture

Keyword) Linear and non-linear lumped flood routing method, Kinematics
distributed flood routing method, Non-uniform sediment, Two dimensional bed
deformation analysis

Relational Lecture) “Applied Fluid Dynamics{0.5, =12 page) “Advanced Disaster
Reduction Engineering0.5, =26 page)

Requirement) not specified

Goal)

1. Understand the theory of both linear and non-linear lumped and kinematics
distributed flood rooting models.

2. Get the ability to calculate sediment transport rate on non-uniform sediment
bed and understand 1D and 2D bed deformation analyses.

Schedule

6. Runge-Kutta Method

7. Muskingum Method

8. Linear Reseroir Model

9. Distributed Flow Routing

10. Classification of Distributed Routing Models

11.Kinematic Wave Celerity

12. Analytical Solution of Kinematic Wave

13. Finite-Difference Approximations

14.Numerical Solution of Kinematic Wave

15. Nolinear Kinematic Wave Scheme

16. Muskingum-Cunge Method

17.Calculation of critical bed shear stress for bed load on non-uniform
sediment bed

18. Calculation of bed load transport rate on non-uniform sediment bed

19. Calculation of critical friction velocity for suspended sediment on
non-uniform sediment bed

20. Calculation of suspended load transport rate on non-uniform sediment bed

21.1D bed deformation analysis on non-uniform sediment bed 1

22.1D bed deformation analysis on non-uniform sediment bed 2

23.1D bed deformation analysis for generalized cross-sectional geometry

24, Examination

25.Bed configuration

26.2D bed deformation analysis 1

27.2D bed deformation analysis 2

28. Calculation of water velocity near bed surface

29.2D bed deformation analysis with vegetated zone

30. Grid generation

31.2D bed deformation analsys in generalized coordinate system

32. Examination

1. Unit Hydrograph Evaluation Criteria ) Report and tests.
2. Response Function ' Textbook) Resume is distributed during classes
3. Discrete pulse Response Function Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150924/

4. Unit Hydrograph Derivation
5. Lumped Flow Routing

— 24 —

Contact)

= Hashino (A415, +81-88-656-7332, michio@ce.tokushima-u.ac.jp)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150924
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150924/
mailto:michio@ce.tokushima-u.ac.jp

Graduate Course Information(200/MASTER'’s DEGREE) Intelligent Structures and Mechanics Systems Engineérigil and Environmental Engineering

= Takebayashi (A311, +81-88-656-7331, takeh@ce.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Disaster Reduction Engineering 2 units
Associate Professosusumu NakanadResearch Associateliromi Kurosaki

Target) The purpose of this subject is to understand the present conditions ifextbook) To be introduced in the class.
natural disaster reduction and to learn theory and technology about disastReference To be introduced in the class.

reduction measures. Webpage http://hyd.ce.tokushima-u.ac.jp/suiko/index.htm
Outline) First, the present conditions for natural disaster reduction in Japan a€ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150516/
presented. Next, fiective methods to promote voluntary activities for disaster

reduction are presented with practices.
Style) Lecture and excercise
Keyword) regional disaster reduction, voluntary activities of disaster reduction
Relational Lecture) “”(1.0), “Advanced Earthquake Engineerirf@5, =33 page)
“Applied Fluid Dynamics{0.5, =12 page)
Requirement) not specified
Notice) not specified
Goal)
1. To understand the present conditions in regional disaster reduction
2.To learn the basises of theory and technology for voluntary activities of
disaster reduction
Schedule
1. Guidance, Outline of this subject
. Strategy for natural disaster reduction
. Strategy for earthquake disaster reduction
. Voluntary activities of disaster reduction
. Risk management for natural disaster in a company, report(1)
. Damage assumption for the Nankai earthquake
. Practice of disaster imaging (1)
. Practice of disaster imaging (2)
. Practice of disaster imaging (3)
. Disaster imaging game "Crossroad”
. Practice with the DIG game "Crossroad”
.How to make a map for natural disaster reduction
.Practice of making a map for natural disaster reduction (1)
.Practice of making a map for natural disaster reduction (2)
15. Education for disaster reduction, Report(2)
Evaluation Criteria ) marks of report (1) and (2) are summed with the weights of
4 and 6, respectively, and the passing mark is 60%.

Student) Able to be taken by only specified class(es)
Contact) Nakano (A310, +81-88-656-7330, nakano@ce.tokushima-u.ac.jp)
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150516
http://hyd.ce.tokushima-u.ac.jp/suiko/index.htm
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150516/
mailto:nakano@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Geomechanics 2 units
ProfessorTakuo Yamagami

Target) The purpose of this lecture is to let the students understand the three major 11.Limit analysis (part 2)
solution procedures for problems in geomechanics, that is Limit Equilibrium  12.Limit analysis (part 3)
Method, Limit Analysis Method and Slip Line Method, and their applications to 13. Slip line method (part 1)
practical situations such as slope stability, earth pressure and bearing capacity 14.Slip line method (part 2)
problems. 15. Summary
Outline) Beginning with fundamentals offfective stress analysis and total stress 16. Semester examination
analysis, the lecture is given of limit equilibrium stability analysis method Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150303/

considering progressive failure, limit analysis method, slip line method, angtudenty Able to be taken by only specified class(es)

their applications. Contact) Yamagami (A401, +81-88-656-7345, takuo@ce.tokushima-u.ac.jp)
Style) Lecture

Keyword) Limit equilibrium method, Limit analysis, Slip line method

Fundamental Lecture) “Geomechanic$1.0), “Soil Mechanics 2(1.0), “Geotech-
nical Engineering(1.0)

Relational Lecture) “Advanced Soil Mechanicgd.5, =29 page) “Advanced
Foundation Engineeringd.5, =31 page)

Requirement) Students are required to have a good knowledge of undergraduate-
level soil mechanics.

Goal)
1. To understand shear failure of soils
2. To understand féective stress analysis and total stress analysis
3. To understand stability analysis of slopes considering progressive failure
4. To understand analysis procedure for stability problems

Schedule
1. Introduction
2. Effective stress analysis (part 1)
3. Effective stress analysis (part 2)
4. Total stress analysis
5. Limit equilibrium method (part 1)
6. Limit equilibrium method (part 2)
7. Progressive failure analysis of slope stability (part 1)
8. Progressive failure analysis of slope stability (part 2)
9. Progressive failure analysis of slope stability (part 3)
10. Limit analysis (part 1)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150303
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150302
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150556
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150300
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150300
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150303/
mailto:takuo@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Environmental Ecology 4 units
Associate Professdvlahito Kamada

Target) The purpose is to develop the knowledge and skill for conservation and
restoration of ecosystems.

Outline) Current situation of ecosystems and technical problems for conservation
and restoration are explained. The way of ecosystem management is emphasized
to improve ecosystem. All students must give a presentation to introduce their
own activities.

Style) Lecture

Keyword) Ecosystem management, Environmental conservation, Nature restoration

Goal) Every student has basic knowledge and skill to improve ecosystem function
in the actual society.

Schedule
1. Guidance
2. Interdisciplinary aspects for ecosystem management 1
3. Interdisciplinary aspects for ecosystem management 2
4. Current situation and problems in ecosystem management 1
5. Current situation and problems in ecosystem management 2
6. Current situation and problems in ecosystem management 3
7. Current situation and problems in ecosystem management 4
8. View points to know the structure and function of ecosystems 1
9. View points to know the structure and function of ecosystems 2
10. View points to know the structure and function of ecosystems 3
11.View points to know the structure and function of ecosystems 4
12. Toward an adequate management of ecosystems 1
13. Toward an adequate management of ecosystems 2
14. Toward an adequate management of ecosystems 3
15. General discussiofReport
Evaluation Criteria ) Result is evaluated by contents of the reports, which are set
after every related lectures. Over 60% marks is necessary to pass.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149986/
Student) Able to be taken by student of other department and faculty
Contact) Kamada (A306, +81-88-656-9134, kamada@ce.tokushima-u.ac.jp)
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http://cms.db.tokushima-u.ac.jp/DAV/lecture/149986/
mailto:kamada@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Soil Mechanics 2 units
Associate Professatisashi Suzuki

Target) The purpose of this lecture is to learn the critical state mechanics whiclvaluation Criteria) Degree of achievement for the aim is examined by the
is formed a theoretical base of a modern soil mechanics for clay and sand. semester test and the passing mark is more than 60%.

Outline) The purpose of Advanced Soil Mechanics is to learn the critical statfextbook) Some prints are distributed in lectures.
mechanics which is formed a theoretical base of a modern soil mechaniggebpage http://www.ce.tokushima-u.ac.jp/wwwijiban/jiban.html

for clay and sand. Firstly, the results of typical experiments related to shegtntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150667/

properties of a saturated clay are shown and a constituve law existing ?fontact) Suzuki(A403, 088-656-7347, suzuki@ce.tokushima-u.ac.jp)
stress-strain relationship of clays are explained. Secondally, the reltaionship Is ’ ’

expanded to the thory of sand and théfatiences between clay and sand are
made clear easily. The elasto-plastic theory for sail is explained using the cam
clay model and its applications to numerical analysis are explained showing
new research results. Finally, the critical soil mechanics is learned through this
lecture.

Style) Lecture

Keyword) critical soil mechanics, cam clay model, flow rule, constitutive law for
soils

Goaly Values of stress-strains and pore pressures for saturated soils in various
states can be calculated by using critical state soil mechanics theory.
Schedule
1. cam clay model

. shear properties of saturated clay
. existence of critical state line
. Drained and Undraind tests of normally consolidated clay
. 3 dimensional expression of critical state line
. existence of Roscoe Surface
. shape of Roscoe Surface

8. behavior of overconsolidated clay

9.vield surface of Hvorslev Surface

10.the 2 and 3 dimensional complete stste boundary surface
11.mechanical behavior of sands

12. equivalent consoliated pressure
13. elasto-plastic theory of saturated clay
14.cam clay model
15. state boundary equation for cam clay model
16.term-end test
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

City and Transport System Planning 4 units
ProfessorHideo YamanakaPRart-time LecturetMasahiro Miyake

Target) Advanced course on concept and case study of social and public policies target. Students are required to clearr the both of targets. Total score is averags
on urban, regional and transport planning. Study on contents and usage ofof the scores of two targets.

measures on such planing fields. Textbook) Textbook is ibtroduced in the class. Realted documents is distributed to
Outline) Lectures on Systems approaches on city planning and transport planning, students.

theories and usage of planning models_a_nd planning methods. A unit is consistRéference Rojer Fisher and Williamn Uly: Getting to yes, Houghton i, 1981
of three hours llecture gnd an hour training. Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150661/
Style) Lecture and excercise Student) Able to be taken by student of other department

Keyword) City Plannig, Transport Planning, Concgnsus BU|Id|r?g , Contact) Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.j
Fundamental Lecture) “Urban & Transport Plannirigl.0), “Project Evaluation 0)

Methods for Infrastructure Plannih@.0)

Relational Lecture) “”(0.5), “Infrastructure Plannirig0.5)
Goal)

1. Understanding of problems and recent strategies on city and transport

planning
2. Understanding of concensus buidling method for developing city and
transport strategies

Schedule

1. Problems of City and Transport Systems 1
. Problems of City and Transport Systems 2
. Recent Planning Strategies of City and Transport System 1
. Recent Planning Strategies of City and Transport System 2
. Recent Planning Strategies of City and Transport System 3
.Recent Planning Strategies of City and Transport System 4
. Debate by gropus on transport strategies
. Method of Dicision Making and Social Concensus Building
. Negociation theory and Concemnsus Building
.Negociation Simulation 1
.Negociation Simulation 2
.Project Cycle Management Participatory Planning Method 1
.Project Cycle Management Participatory Planning Method 2
.Project Cycle Management Participatory Planning Method 3

15. Debate by groups on Concensus Building
Evaluation Criteria) Achievement level of the each target is evaluated by the
submitted essays and reports. Score of 60points or over is required to clear the
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Graduate Course Information(200YMASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineeri@vil and Environmental Engineering

Advanced Foundation Engineering 4 units
ProfessorAkitoshi Mochizuki, Associate Professakatsutoshi Ueno

Target) The purpose of this lecture is to understand the method to analyze  6.Fundamentals of shear defomation characteristica of soil 2
failure and deformation of soil structures. In this lecture, deformation and 7. Failure criteria 1
failure characteristics of soil and their modeling methods are explained first. In 8. Failure criteria 2
particular, shear testing apparatus, shear deformation and strength characteristics, 9. Stress-strain relationships of soil 1
are explained in detail. Then computer implementation of the model for 10.Stress-strain relationships of soil 2
deformation and failure characteristics of soil is explained in detail. Topics of 11.Modeling of stress-strain relationship of soil 1
this lecture are as follows: 1. Shear testing apparatus and test methods, 2. Basic 12. Modeling of stress-strain relationship of soil 2
shear deformation characterisics of soil and its application, 3. Introduction to  13.Constitutive equation of soil and its application 1
finite element method, 4. Failure criteria and elast-plastic model of soil. 14. Constitutive equation of soil and its application 2

Outline) Purpose of this lecture is to let the students understand how to solve 15.Basic of FEM and its programming 1
deformation and failure problems of foundation structures. Beginning with ~ 16.Basic of FEM and its programming 2
shear testing, the lecture is given shear deformation and strength characteristics 17.Features of geotechnical FEM 1
of soil and their modeling for numerical methods, implementation of the  18.Features of geotechnical FEM 2
numerical models into finite element method. Keywords are: 1 shear testing 19.Imprementation of constitutive model of soil 1
apparatus and methods, 2 Basic shear characteristics of soil and its application, 20.Imprementation of constitutive model of soil 2

3 Foundamentals of finite element method, 4 failure criteria and elast-plastic 21.Introduce of failure criteria 1
constitutive model of soil. 22.Introduce of failure criteria 2

Style) Lecture 23.Introduce of stress dependency 1
24.Introduce of stress dependency 2
25. boundary condition

26. Loading of initial stress

Notice) This class will be 27.Examples of analysis 1

Goal) 28. Examples of analysis 2
1. To understand fundamentals of soil characteristics and its testing method  29.exercises in analysis 1

2. Modeling mechanical characteristics and installing to FEM, and analysis  30.exercises in analysis 2

Keyword) Finete Element Method, Elast-Plastic Constitutive Equation
Requirement) nothing

deformation and failure phenomenon of foundation stractures 31.exercises in analysis 3
Schedule 32.report on object 2
1. Shear test apparatus and method (Direct shear test) 1 Textbook)
2. Shear test apparatus and method (Direct shear test) 2 Reference
3. Shear test apparatus and method (conventional and true triaxial compressigsppage http:/kiso.ce.tokushima-u.ac.jp/ uenofindex.htmi
test) 1 _ o Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150049/
4. Shear test apparatus and method (conventional and true triaxial compressi

gﬂldenb Able to be taken by only specified class(es)

Contact)
= Mochizuki (A405, +81-88-656-9721, motizuki@ce.tokushima-u.ac.jp)

test) 2
5. Fundamentals of shear defomation characteristica of soil 1
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Graduate Course Information(200/MASTER'’s DEGREE) Intelligent Structures and Mechanics Systems Engineérigil and Environmental Engineering

= Ueno (A406, +81-88-656-7342, ueno@ce.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Earthquake Engineering 2 units
ProfessorTsutomu Sawada

Target) To investigate characteristics of earthquake ground motions and dynamidextbook) Japan Road Association:Seismic design specifications of highway
of structures, and to understand their modeling techniques which are necessarybridges, 2002.

for evaluating earthquake resisiting capacity and earthquake resistant design ©bntents Area) http:/cms.db.tokushima-u.ac.jp/DAV/lecture/150504/

structures. Studenty Able to be taken by only specified class(es)

Outline) In the lecture, the relation between earthquakes and ground mo“°“§20ntact) Sawada (A307, +81-88-656-9132, sawada@ce.tokushima-u.ac.jp)
analytical method and modeling technique of earthquake ground motions and ’ '

structures, dynamic response analysis of soils and structures, response spectrum
and fundamental concept of earthquake resistant design of road bridges are
explained.
Style) Lecture
Keyword) earthquake resistant design, highway bridge, response spectrum
Relational Lecture) "“Advanced Structural Dynamicg).5, =13 page)
Requirementy To have acquired the information of structural mechanics and
vibration theory.
Goal) To understand the method of earthquake resistant design of highway bridges.
Schedule
1. Guidance
. Characteristics of earthquake ground motions (1)
. Characteristics of earthquake ground motions(2)
. Basic concept of earthquake resistant design
. Design earthquake ground motions(1)
. Design earthquake ground motions(1)
. Definition of earthquake resisting capacity
. Evaluating method of earthquake resisting capacity
. Static evaluation of earthquake resisting capacity(1)
. Static evaluation of earthquake resisting capacity(2)
11. Static evaluation of earthquake resisting capacity(3)
12.Influence of ground conditions
13. Calculation of ultimate lateral strength of bridge pier(1)
14. Calculation of ultimate lateral strength of bridge pier(2)
15. Calculation of ultimate lateral strength of bridge pier(3)
16. Term examination
Evaluation Criteria) Term examination and report are marked out of 20 and 80
respectively and those marks are summed up. The passing mark is 60.

©O© 00O ~NO O WN

[EEN
o


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150504
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150504/
mailto:sawada@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced reinforced concrete engineering 4 units
ProfessorChikanori HashimotoAssociate ProfessoFakao Ueda

Target) The objective of this subject is to understand the recent technology on  3.Recent technology on application of the new materials for reinfroced
methods of structual analysis of reinforced concrete structures and the recent concrete structures(l).

technology on maintenance of reinforced concrete structures. 4. Recent technology on application of the new materials for reinforced
Outline) It is important that understanding the new type structures, the design concrete structures(2).

method and the analytical method of concrete structures to realize a durable, safe 5. Recent technology on the new construction methods for reinforced concrete

and low-priced concrete structure. In this lecture, the realizing method of high structures(1).

performance concrete structures and the application of finite element method for 6. Recent technology on the new construction methods for reinforced concrete

concrete structures is explained, including the new type structures, application of structures(2).

new materials for concrete structures, PRC structures, the durability design and 7. Field vist.
the slife cycle design. A lecture items is as follows. 1. Deteriration mechanism 8. Enginnering ethics in practice the case study approach on construction of
RC structures. 2. Evaluation of durability of RC structures. 3. Repair method of concrete stuructures.
RC structures. 4. Programming of bending analysis for RC and PRC structures 9. Deterioration mechanism of reinforced concrete structures (1).
using the fiber model. 5. Basic concept of durability design. 6. Basic concept of ~10.Deterioration mechanism of reinforced concrete structures (2).
life cycle design. 7. Engineering ethics for civil engineers. 11. Evaluation of durability of reinforced concrete structures (1).
Style) Lecture and excercise, Practice 12. Evaluation of durability of reinforced concrete structures (2).

Keyword) Programming of bending analysis, New materials nad new construction 13- Repair method of reinforced concrete structures (1).

methods, Field visit, Deterioration mechanism, Evaluation of durability, Repair ~ 14 Reépair method of reinforced concrete structures (2).
method, Life cycle design 15. Life cycle design of reinforced concrete structures.

Requirement It is necessary for students to learn the basic attainments on the +0-Preliminary

concrete technology and reinfroced concrete mechanics. Evaluation Criteria ) Evaluate by reports for each subject.
Notice) Each subject is lectured for 180 minutes such as two times as the lecturel®Xxtbook)
time of usaally other subject. So be careful. ¢ Handout of photo copying materials for each subject (Hashimoto).
Goal) ¢ Infrastructure Maintenance Engineering, University of Tokyo Press (Ueda)

1. The purpose is to understand the recent technology on methods of structUaéference Standard Specifications for Concrete Structures, "Maintenance”
analysis of reinforced concrete structures and the recent techinology aDontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150570/
materials and construction methods concerned wtih reinfroced concrete
structures.

2. The purpose is to understanind the recent techinology on maintenance of
concrete structures.

Schedule

1. Guidance and Programming of bending analysis for RC and PRC structures
using the fiber model (1).

2. Programming of bending analysis for RC and PRC structures using the
fiber model (2).
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Lecture in Technical English 4 units
Teacher of course

Target) The purpose of this subject is to develop the ability of reading
comprehension of English technical papers of each special field.

Outline) First, a technical paper of each special field is selected by students
according to their teacher’s instruction. Next, understanding of selected paper
and translation of it into Japanese are made. Finally, translation reports are
submitted and presented to their respective teachers. Number of papers selected
in each semester is one.

Style) Portfolio

Keyword) Technical English, Reading comprehention, Translation into Japanese

Fundamental Lecture) “Introduction to Technical Englis0.5)

Relational Lecture) “Advanced Civil and Environmental Engineering Semirfaus,
=44 page)

Requirement) Students are required to have fundamental knowledge of English.

Goal) To translate English technical papers of each special field into Japanese.

Schedule
1. Guidance
2. Selection of a technical English paper in the first semester.
3. Reading comprehension and translation into Japanese.
4. Submission of translation report 1.
5. Oral examination 1.
6. Selection of a technical English paper in the second semester.
7. Reading comprehension and translation into Japanese.
8. Submission of translation report 2.
9. Oral examination 2.

Evaluation Criteria ) Both of the reports(No.1 & No.2) are marked out of 50 and
those marks are summed up. The passing mark is 60.

Textbook) Tech Talk Pre-Intermediate (Oxford University Press)
Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150030/
Student) Able to be taken by only specified class.

Contacty Kamada (A306, +81-88-656-9134, kamada@ce.tokushima-u.ac.j
p)Friday11:55~ 12:50


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150030
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150477
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150030/
mailto:kamada@ce.tokushima-u.ac.jp
mailto:kamada@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Technical English Conversation 2 units
Part-time LecturerAngus Alexander McDonald

Target) The purpose of this subject is to develop technical English conversatioStudenty Able to be taken by only specified class(es)
ability of students who aim to be an international engineers. Contacty Mikami (A308, +81-88-656-9193, amikami@ce.tokushima-u.ac.j
Outline) Lecture and exercise on technical English conversation are given by a p)Friday 9:30~ 11:00
foreign teacher. In addion, preraration for TOEIC is partially included in thiSNote) Eng|ish_Japanese and Japanese_Eng”sh dictionaries should be brough
class. without fail.
Style) O O (Speakind] O0)
Keyword) Technical English, English conversation, TOEIC
Fundamental Lecture) “Introduction to Technical Engligk0.8)
Relational Lecture) “Advanced Civil and Environmental Engineering Semirfeus,
=44 page)
Requirement) Not specified.
Goal) To be fairly good at speaking English as a future engineer.
Schedule
1. Introduction and pre-course test.
2. First meeting and spelling
3. Saying what you want.
4. E-mail addresses and telephone messages
5. Describing controls, facilities and tests
6. Describing features, materials, shapes
7. Explaining what things do and dimensions.
8. Tools and equipment
9. Warning signs
10. Locating things
11. Suggesting solutions
12.Work tasks
13. Explaining functions
14.Reporting damage
15. Describing a project
16. Test
Evaluation Criteria ) Based on attendance and test score.
Textbook) To be introduced in the class.
Reference To be introduced in the class.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150029/


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150029
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150477
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150029/
mailto:amikami@ce.tokushima-u.ac.jp
mailto:amikami@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Structural Design 2 units
ProfessorFumiaki NagaoAssociate Professavlinoru Noda

Target) The purpose of this class is to evaluate the safety of structures based on = Noda (A514, +81-88-656-7323, tarda@ce.tokushima-u.ac.jp)
the probabilistic models for static and dynamic lords and resistance variables
and structural reliability theories
Outline) The probabilistic models for static and dynamic lords and resistance
variables, some structural reliability theories and outlines of recent topics to
structural design are explained.
Style) Lecture

Keyword) safety of structures, probabilistic models for loads, structural reliability
theories
Relational Lecture) “Advanced Structural Dynamicg).5, =13 page)
Goaly To understand the safety of structures
Schedule
1. probabilistic models for static and dynamic lords and resistance variables 1
2. probabilistic models for static and dynamic lords and resistance variables 2
3. probabilistic models for static and dynamic lords and resistance variables 3
4. probabilistic models for static and dynamic lords and resistance variables 4
5. probabilistic models for static and dynamic lords and resistance variables 5
6. limit state of structures 1
7. limit state of structures 2
8. evaluation of structural safety 1
9. evaluation of structural safety 2
10. evaluation of structural safety 3
11.evaluation of structural safety 4
12.evaluation of structural safety 5
13.recent topics to structural design 1
14.recent topics to structural design 2
15. recent topics to structural design 3
Evaluation Criteria ) evaluated by attitude in class (80%) and reports (20%)
Textbook) To be introduced in the class
Reference To be introduced in the class
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150124/
Contact)
= Nagao (A515, +81-88-656-9443, fumi@ce.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Urban and Regional Planning 2 units
ProfessorAkio Kondo

Target) The concept and technique to describe not only the vision but also desigrReference To be introduced in the class.
in the future urban and regional plan are lectured. Webpage http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm

Outline) The technique of urban and regional planning is explained using variougontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150664/
materials in practical planning. The debate is introduced to develop the abi”t)étudent) Able to be taken by only specified class(es)

in design of planning for students. Contacty Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)
Style) Lecture and excercise Note)

Keyword) Urban and Regional Planning, Proposition of Vision, Planning Design
Fundamental Lecture) “Advanced Environmental Systems Engineerifo?, =97
page)
Relational Lecture) “Information Engineering of Regional Environme(’s, =43
page)
Requirement)
Notice)
Goal) To understand the concept and technique to describe the future urban and
regional plan.
Schedule
1. Guidance and purpose of this subjec
. Examples of urban planning
. Examples of regional planning
. Planning and law 1
. Planning and law 2
. Economic analysis in planning 1
. Economic analysis in planning 2
. Systems analysis in planning 1
. Systems analysis in planning 2
. Explanation of Exercise
.Exercise of planning 1
.Exercise of planning 2
. Presentation of planning
. Discussion about the future of region
15. Discussion about the vision of region
Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Principle of Environmental Risk

2 units
ProfessorYasunori Kozuki

Target) To understand knowledge concerning the Environmental Risk and t&€ontact) Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp)

develop &ective program for risk communication. Note)

Outline) To explain the definition and kinds of environment risk, risk evaluation
and risk management. To develop a program for risk communication on the
point of the environmental education.

Style) Lecture and excercise

Keyword) environmental risk, environmental education

Fundamental Lecture) “Advanced Environmental Systems Engineerifig), =97
page)

Relational Lecture) “mitigation engineering(0.5, =42 page) “Advanced Environ-
mental Ecology{0.5, =28 page)

Goaly To be able to examine technique to mitigate and prevent the environmental
risk

Schedule

1. Guidance and purpose of this subject

. Example of the environmental risk

. Surveying a subject about the environmental risk (1)

. Surveying a subject about the environmental risk (2)

. Surveying a subject about the environmental risk (3)

. Surveying a subject about the environmental risk (4)

. Midterm presentation

. Surveying a subject about the environmental risk (5)

9. Surveying a subject about the environmental risk (6)
10. Surveying a subject about the environmental risk (7)
11. Surveying a subject about the environmental risk (8)
12. Surveying a subject about the environmental risk (9)
13. Presentation of results of surveying (1)
14.Presentation of results of surveying (2)

15. Discussion about the environmental risk in the future

Evaluation Criteria ) Assignments count 100%

Textbook) To be introduced in the class

Reference To be introduced in the class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149989/
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced building construction 2 units
Part-time Lecturer

Target) The purpose of this subject is to learn the basises of structure desigfextbook) To be introduced in the class.
caluculation and seismic safety evaluation of a building construction. Reference To be introduced in the class.

Outline) In this subject, invited extraordinary lecturer, who is a first classContents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150143/
authorized practical architect and builder, introduces design calculation ar@tudent} Able to be taken by only specified class(es)

seismic safety evaluation of a building construction. Contacty Nariyuki (A510, +81-88-656-7326, nariyuki@ce.tokushima-u.ac.]

Style) Lecture p)Monday 16:20~ 17:50
Keyword) structure analysis, matrix displacement method, design calculation,

seismic safety evaluation

Fundamental Lecture) “Introduction of Architectur&0.5), “Architectural Envi-
ronmental Engineerifig0.5), “Architectural Planning0.5)

Relational Lecture) “Advanced Fracture and Structural Mechan{@s3, =14 page)

Requirement) Student are required to have a good understanding of undergraduate-
level structure mechanics.

Goaly To understand the basises of design calculation and seismic safety evaluation
of a building

Schedule

1. Guidancéntroduction
. Basis of design calculation (part 1)
. Basis of design calculation (part 2)
. Basis of design calculation (part 3)
. Basis of design calculation (part 4)
. Basis of design calculation (part 5)
. Basis of design calculation (part 6)
. Basis of design calculation (part 7)
. Basis of seismic safety evaluation (part 1)
.Basis of seismic safety evaluation (part 2)
.Basis of seismic safety evaluation (part 3)
.Basis of seismic safety evaluation (part 4)
.Basis of seismic safety evaluation (part 5)
14.Basis of seismic safety evaluation (part 6)
15.Basis of seismic safety evaluation (part 7)
16. Assignment of term paper

Evaluation Criteria ) Assignments count 100%
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Principles of Disaster Risk 2 units
ProfessorYasunori Kozuki

Target) To understand concept of risk, risk management, damage reducing measi8tident)y To be limited to students of course

ability to natural disaster Contact) Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp)
Outline) To understand histrical earthquakes and tsunamis , characteristics of

earthquake and tsunami, prediction of damage , to cultivate presentation skill

and debate ability.

Keyword) Earthquakes and Tsunamis, Disaster Prevention Assessment, Risk
Manegement

Relational Lecture) “Principle of Environmental Risk0.5, =178 page)

Goaly Training-up of technical knowledge to the natural disaster, the basic
knowledge which can correspond to the risk management and the crisis
management

Schedule
1. Guidance, Outline of Disaster Risk

. Natural Disasters and Their Regulations
. Histrical Earthquakes and Tsunamis in Japan(No.1)
. Histrical Earthquakes and Tsunamis in Japan(No.2)
. Characteristics of Earthquake and Tsunami(No.1)
. Characteristics of Earthquake and Tsunami(No.2)
. Generation Characteristics of Nankai Earthquake and Tsunami(Focal Region
and Wave Source Region)(No.1)

8. Generation Characteristics of Nankai Earthquake and Tsunami(Focal Region

and Wave Source Region)(No.2)

9. Disaster Prevention Assessment for Earthquakes and Tsunamis(No.1)
10. Disaster Prevention Assessment for Earthquakes and Tsunamis(No.2)
11.Risk Management for Earthquakes and Tsunamis(No.1)
12.Risk Management for Earthquakes and Tsunamis(No.2)
13. Risk Management for Earthquakes and Tsunamis(No.3)
14.Risk Management for Earthquakes and Tsunamis(No.4)
15. Summary

Evaluation Criteria ) Assignments Count 100%

Textbook) To be introduced in the class

Reference To be introduced in the class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150229/
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

mitigation engineering 2 units
ProfessorHideki Ueshima

Target) To understand the background and the significance of mitigation and t@€ontact) Ueshima (National Institute of Advanced Industrial Science and
acquire fundamental principles of mitigation technique. Technology, +81-823-72-1901, h-ueshima@aist.go.jp)
Outline) To explain western environmental ideas, progress of coastal development
and concept, history, technology and examples of mitigation
Style) Lecture
Keyword) District Improvement Plan for Disaster Mitigation, coastal environment,
ecosystem, environmental restoration
Fundamental Lecture) “Principle of Environmental Risk1.0, =178 page)
“Principles of Disaster Risk1.0, =41 page) “Urban and Regional Planninf’0,
=38 page)
Relational Lecture) “Advanced Environmental Ecologg0.5, =28 page) “Advanced
Environmental Systems Engineeriti@g5, =97 page)
Goal) To acquire ideas and fundamental of mitigation
Schedule
1. Guidance of this subject
. Background and history of the mitigation
. Coastal development(1)
. Coastal development(2)
. Deterioration of costal environment
. Restoration for coastal environment
. Mitigation for coastal environment(1)
. Mitigation for coastal environment(2)
. Mitigation technology(1)
. Mitigation technology(2)
. Mitigation technology(3)
.Example of mitigation in Western Europe
.Example of mitigation in Japan(1)
14. Example of mitigation in Japan(2)
15. Discussion
Evaluation Criteria ) Assignments count 100%
Textbook) To be introduced in the class
Reference To be introduced in the class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150931/
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Information Engineering of Regional Environment 2 units
Associate Professoroshinobu Hirose

Target) The information of regional environment, technique in survey, informationEvaluation Criteria ) Assignments count 100%.
management and computer aid systems are explained. The method and technigiggtbook) To be introduced in the class.
using for application of environmental information to development of regiona'Reference To be introduced in the class.

p9I|C|es ar(? Iecture.d. ] ] ] ] ) _ Webpage http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm
Outline) The information of regional environment, technique in survey, |nformatlonCOn,[&n,[S Ared) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150510/

management and computer aid systems are explained using the various kindssc%fd Able to be taken b | ified
materials and examples in practical planning. udend € to be taken by only specified class(es)

Style) Lecture and excercise Contact) Kondo (EC0O602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Keyword) Information of Regional Environment, Technique in Survey, ComputerNOte>
Aid Systems

Relational Lecture) “Urban and Regional Plannin(f.8, =38 page) “Advanced
Environmental Systems Engineerini@2, =97 page)

Requirement)
Notice)

Goaly To obtain the knowledge of the information of regional environment,
technique in survey, information management and computer aid systems, and
apply them to design of regional plan and political simulation.

Schedule
1. Guidance and purpose of this subject
2. Examples of information of regional environment
3. Variety of information of regional environment
4. Technique in survey of information
5. Technique in production of information
6. Technique in management of information
7. Computer aid systems 1
8. Computer aid systems 2
9. Application of information to regional planning
10. Exercise of application of information 1
11.Exercise of application of information 2
12. Exercise of application of information 3
13. Presentation of results of exercise
14. Discussion about the information in the future
15. Discussion about the technique in the future
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Advanced Civil and Environmental Engineering Seminar 4 units
Teacher of course

Target) The first purpose of this subject is to obtain the fundamental knowledg&ontact)
regarding research theme and develop the abilities to find and solve problems = Mizuguchi (A501, +81-88-656-7349, mizuguch@-ce.tokushima-u.ac.]
and present the results of research. The second one is to improve the ability to p)Monday 11:00~ 12:30
communicate in English by taking TOEIC. = Kamada (A306, +81-88-656-9134, kamada@ce.tokushima-u.ac.jp)Friday
Outline) Papers regarding research theme are read. The reports on contents of 11:55~ 12:50
those papers are submitted to your own techears. The contents of those reports
are presented at seminars. In addition, taking TOEIC is required.
Style) Portfolio
Keyword) Civil and Environmental Engineering, Paper, Seminar, TOEIC
Relational Lecture) “Technical English Conversatio(0.5, =36 page) “Advanced
Lecture in Technical Englisti0.5, =35 page)
Notice) Students should follow their own teacher’s advices on how to find papers
to be read and schedule for seminars and promptly inform their own teachers
of scores on TOEIC every time without fail.
Goal)
1. To obtain the fundamental knowledge regarding research theme and the
presentation ability.
2.To get a larger score on TOEIC than criteria set separately by specified
course.
Schedule
1. Guidance
2. Seminar on research theme
3.TOEIC
Evaluation Criteria ) Attainment level of goal 1 is evaluated by presentations and
submitted materials in seminars and passing mark is 60%. Attainment level
of goal 2 is evaluated from the score on TOEIC and passing mark is 60%.
To get credits of this subject, it is necessary to pass both criteria. Grade is
finally calculated by summing both marks with the weights of 60% and 40%,
respectively.
Textbook) To be introduced in the class.
Reference To be introduced in the class.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150131/
Student) Able to be taken by only specified class(es)
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Advanced Civil and Environmental Engineering Exercise

4 units
Teacher of course

Target) The purpose of this subject is to obtain deeper knowledge of related
phenomena and develop the abilities to find and solve problems and creativity
through some exercises toward each Master's thesis.

Outline) Exercises for discovering and solving various problems related to research
theme are performed.

Style) Portfolio

Keyword) Exercise, Discovery of problem, Solution of problem, Civil and
Environmental Engineering

Goal) To understand how to discover and solve problems regarding research theme.

Schedule
1. Guidance
2. Discovery of problems
3. Investigation on the method for solving problems
4. Report

Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150127/
Student) Able to be taken by only specified class(es)

Contact) Mizuguchi (A501, +81-88-656-7349, mizuguch@ce.tokushima-u.ac.j
p)Monday 11:00~ 12:30

— 45—


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150127
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150127/
mailto:mizuguch@ce.tokushima-u.ac.jp
mailto:mizuguch@ce.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Civil and Environmental Engineering Laboratory 4 units
Teacher of course

Target) The purpose of this subject is to obtain deeper knowledge of related
phenomena and develop the abilities to find and solve problems and creativity
through some experiments and investigations toward each Master's thesis.

Outline) Experiments and investigations are performed toward Master’s thesis.
Style) Portfolio

Keyword) Experiment, Investigation, Master’s thesis

Goaly To understand how to discover and solve problems regarding research theme.

Schedule
1. Guidance
2. Discovery of problems
3. Designs of experiments and Investigations
4. Experiments and Investigations
5. Report (Master’s thesis)

Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150130/
Studenty Able to be taken by only specified class(es)

Contact) Mizuguchi (A501, +81-88-656-7349, mizuguch@ce.tokushima-u.ac.]
p)Monday 11:00~ 12:30
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineer@igil and Environmental Engineering

Advanced Internship on Civil and Environmental Engineering 4 units
Teacher of course

Target) To make clear images on future jobs from wider aspects and increase
knowledge and technical skill to the levels applicable in actual scenes.

Outline) Actual works at out of the university such as research institutes,
govermental fiice, private enterprise,etc. are experienced.
Style) Portfolio
Keyword) Internship, Extension, Special knowledge, Special technique
Notice) Propriety and place of practice must be decided after a consultation with
a supervisor.
Goaly) To master practical knowledge and technical skill.
Schedule
1. Guidance
2. Consultation with supervisor about practice
3. Practical Exercise
4. Report
5. Presentation
Evaluation Criteria ) Assignments count 100%.
Textbook) To be introduced in the class.
Reference To be introduced in the class.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150128/
Student) Able to be taken by only specified class(es)
Contacty Kamada (A306, +81-88-656-9134, kamada@ce.tokushima-u.ac.j
p)Friday 11:55~ 12:50
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Intelligent Structures and Mechanics Systems Engineering — Civil and Environmental Engineering
Web page and CMS related subject

e Integrated Subjects Technical English Conversation................. WEB page, CMS
Introduction to Intellectual Property ............. WEB page, CMS Advanced Structural Design .................... WEB page, CMS
Management Theory of New Business........... WEB page, CMS Urban and Regional Planning ................... WEB page, CMS
Management of Technology .................... WEB page, CMS Principle of Environmental Risk................. WEB page, CMS
Presentation Method (M) ....................... WEB page, CMS Advanced building construction................. WEB page, CMS
Internship (M). ... WEB page, CMS Principles of Disaster Risk...................... WEB page, CMS
Venture Business (M) ...........coiiiiiinnn... WEB page, CMS mitigation engineering ............. ... WEB page, CMS
Long-term Internship........................... WEB page, CMS Information Engineering of Regional EnvironmentWEB page, CMS

e Common Subjects

e Specialized Exercise and Experiments

Applied Fluid Dynamics..............covvinnn. WEB page, CMS Advanced Civil and Environmental Engineering SeminawEB page,
Advanced Structural Dynamics................. WEB page, CMS CMS
Advanced Fracture and Structural Mechanics. .. .WEB page, CMS Advanced Civil and Environmental Engineering Exercisé/EB page,
Advanced Properties of Material ................ WEB page, CMS CMS
Project Management........................... WEB page, CMS Advanced Civil and Environmental Engineering LaboratoiyB page,

e Basic Departmental Subjects

CMS

Quantum mechanics and advanced lecture in quantum physie§ER . Advanced Internship on Civil and Environmental Engineering WEB

page, CMS page, CMS
SolidStatelonics. ... WEB page, CMS
Methods for analysis of mathematical phenomenaWEB page, CMS
Differential Equations.......................... WEB page, CMS
Advanced Computational Science .............. WEB page, CMS
Topics of Analysis for Mathematical Science . .. .. WEB page, CMS
Advanced applied analysis..................... WEB page, CMS
e Applied Departmental Subjects
Advanced Water Resouces Engineering ......... WEB page, CMS
Advanced Disaster Reduction Engineering . .. ... WEB page, CMS
Advanced Geomechanics...................... WEB page, CMS
Advanced Environmental Ecology............... WEB page, CMS
Advanced Soil Mechanics ...................... WEB page, CMS
City and Transport System Planning............ WEB page, CMS
Advanced Foundation Engineering .............. WEB page, CMS
Advanced Earthquake Engineering ............. WEB page, CMS
Advanced reinforced concrete engineering . ... .. WEB page, CMS
Advanced Lecture in Technical English.......... WEB page, CMS
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Intelligent Structures and Mechanics Systems Engineering — Mechanical Engineering
Syllabus of subjects

List of Subjects e Specialized Exercise and Experiments

e Integrated Subjects Seminar on Mechanical Engineering......................... 82..
Introduction to Intellectual Property ................ccovvvenn... 50. Exercise on Mechanical Engineering......................... 83..
Management Theory of New Business ........................ s1.. Mechanical Engineering Labolatory .......................... 84 .
Management of Technology ............ ... ... 52..
Presentation Method (M) . ... 53.
Internship (M) . ..o e e 4.
Venture Business (M) . ..o oo 55.
Long-term Internship. ... 56..

e Common Subjects
Applied Fluid Dynamics. ...t 57.
Advanced Applied Dynamics of Machine ..................... 58.
Advanced Fracture and Structural Mechanics................. 50...
Physical propertiesof materials . ................ ... ... ... 60..
ProjectManagement . ....... ...t 61..
Advanced Lecture on Semiconductor Nanotechnology......... 62...

e Basic Departmental Subjects
Quantum mechanics and advanced lecture in quantum physics.63. ...

Superconductivity and superconducting materials ............. 64. ..
Advanced Computational Science ...........................]| 65..
Methods for analysis of mathematical phenomena............. 66. ..
Solid State IoNICS . . ... 67. .
e Applied Departmental Subjects

SolidMechanics. . ... 68. .
Material ENgineering. .......ooviiiiiii i 69..
Fluids Energy Conversion Engineering........................ 70..
Advanced thermodynamics.................ccciiiiiiieiin.. 71..
Advanced Heat Transfer.............. .. . oo i, 12..
SysStem DesigN . ... 73..
Energy Conversion System ...........cov i 74..
Digital Control Theory ............. ... ..o i 75.
Actuator Control Theory ... 76.
Measurement Science and Technology ....................... 7. ..
Theory of Plasticity and Application to Metal Forming Processes’8. .
Machine Tool and Nachining System ......................... 79..
Precision Machinery ... i 80 .
Micro-Nano Engineering . ........ooiriiiiiiiiiii s 81.
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Introduction to Intellectual Property

2 units

Part-time LecturefTohru SakaipPart-time LecturerJuichiroh OsameRart-time LecturerAkio Fuijii, Part-time Lectureryasushi Toyosu

Part-time LectureiKuniaki Kubota

Target) Understanding the basic systems and importance of protection and practical
use of intellectural property based on some examples.

Outline) It is necessary for a working $fain a company, a university, etc., in a
future.lt is introduced the importance to protect and practical use of intellectural
property at governments , industrial circles, univesities and institutes in Japan
using potential on scientific techniques. This lecture is treated the basic systems
of protection and practical use of intellectural property particularly based on

11.Use of intellectural property(Watanabe)

12. Stetragy of intellectural property on development of techniques(Y.Higuchi)

13. Effective intellectural property in development of techniques (Kubota)

14.Special lecture on a use of intellectural property by a chief executive
officer(1)

15. Special lecture on a use of intellectural property by a chief executive
officer(2)

strategy and invasion of patent in an organization such as company, universitgyaluation Criteria) Passing mark is over 60% on the examinations and the

etc. reports for each reaching level, respectively.
Style) Lecture Textbook) To be used textbooks made by lecturers.
Keyword) Intellectural property, Patent Law, Protect and Use of IntellecturalReference Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Property Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150533/
Relational Lecture) “Introduction to Intellectual Propert{0.5) Studenty For the course students and other graduate school students.
Requirement) No requierement Contact)

Notice) It is necessary to be present at two concentrated lecture.
Goal)
1. Understanding concept of intellectural property right.
2.Undestand the Patent Act, the Trademark Act,the Design Act and the
Copyright Act.
3. Understanding on basical practical use of intellectural property.
Schedule
1. Concept of intellectural property(Sakai)
2. Outline of intellectural property(Patent and Trademark)(Sakai)
3. Outline of intellectural property(Design and Copyright)(Sakai)
4. Patent, invention and invasion of patent (Sakai)
5. Management of intellectural property and use (Sakai)
6.A way of research and development and intellectural property in a
future(Sakai)
7. The midterm examination and its comment for Target and
8. History of system of intellectural property (Osame)
9. International trend of system of intellectural property (Osame)
10. Acquisition method of intellectural property right(Fujii)

= Sakai (+81-3-5600-2631, )
= Mizuguchi (A501, +81-88-656-7349, mizuguch@ce.tokushima-u.ac.j
p)Monday,11:00-12:30, 17:00-18:00
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Management Theory of New Business 2 units
Associate Professofatsuya DeguchiPart-time LecturefFirst-line men with experience of practical business

Target) New business is the word which means the business to make the most of 13.Product development and intellectual property
technical knowledge, technology, the new idea and which is developed creatively, 14.Business plan preparation practice
and that main bearer is the enterprise called a venture. There is a purpose of 15.Examination
this class in providing the knowledge which is necessary, and know-how and a 16.Business plan announcement meeting

spirit so that a taking lecture student may establish a venture business. Evaluation Criteria) It is evaluated by the presentation (40%) of the written
Outline) The regeneration of the Japanese society with the vitality is being examination (60%) and the business plan. And, the presentation of the written

asked. Government enforced "a university venture 3 years 1000 companiesexamination and the business plan is decided to be recognized only for the

plan” over Heisei 14-the 16th year. Though that goal was almost attained, it is taking lecture student who attended it fg82and more of the classes that it is

very important to promote entrepreneur education continuously from now on. opened.

Tokushima Prefecture supports this class based on the recognition done lifextbook)y The summary is distributed every time.

this, and it is established. Reference Several are introduced in the school hours.

Requirementy The person whom the one with the classroom is constructed b¥:ontents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150683/

the class start time in the person who doesn't learn the unit of "Introductio ) . . . .
. y - . . ... studenty he person who hasn'’t learned the unit of the new business outline that it
to new business” in the college, and a group are organized, and it is limited "’

. ) . . . ._is opened with this learning in all the students enrolled in the graduate school
to the person with the intention to make a business plan, and taking lecture is . . : )
recognized. yet is made the target. The number of completion people may be restricted in

. . : : . . the method such as a lottery in case of a taking lecture applicant many. As for
Notice) Being late and a whisper in class should be prohibited strictly. Be careful y g bp y

q in b it should di f exit and future taking lect the details, an applicant for taking lecture is to follow those directions because
OVer and again because It should diSpose of exit and Iuture taxing 1ecture May . notice which showed attention in taking lecture is done.
not be recognized when it is wicked.

. , . Note) The man of business that it is active in the forefront every time, and an

Goal) Learning of the necessary knowledge to establish venture business,and the_~ . o . ) ) .

. ) ; adviser are invited as an instructor, and working knowledge is provided for
ability which can make a business plan. S o " . .

hedul theory plus practice in this class from the specialist’s position. This class is the

Se eluguidance thing which is useful enough even if it is taken to the person who aims at a

2 What is the new business? general enterprise and a laboratory, the employment to the self-governing body

3. Keynote lecture and so on.
4. Theory of a stand-alone version venture success
5. The law knowledge which is necessary for entrepreneur
6. Fund-raising and capital policy
7. Indirect finance
8. Direct finance
9. The basis of the company management
10.The elementary knowledge of the business accounting
11.The point of the business plan preparation
12.Management strategy and marketing
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Management of Technology 2 units
Associate ProfessoFatsuya Deguchi

Target) About the production management of the automobile industry, it is  13.Case report "Around the products project of Honda - the two-wheeled

understood variously from the point of view such as "research and development”, vehicle ”
"production management”, "purchasing” and "quality control” "marketing” and 14.Case report "The path of internationalization of Honda”
"cross-cultural management”. 15. Case report "The personnel management of Honda”

Outline) It learns about the production management. This time, "the automobile 16.Summary and questions and answers
industry” specially takes up the production management of "Honda MotoiEvaluation Criteria ) It is evaluated in the remark (20%) in class and the middle,
Co.,Ltd. (following Honda)” even of that in the case, and the class to appreciate end of a term report (80% in total).

that importance with ranking of technology in management is taken. Textbook) It doesn't specially use.The summary and so on is distributed every
Requirement) Finish " Introduction to new business ” or " Advanced Lecture in  time.
management Theory of new business " . Reference Several are introduced in class.

Notice) Face a class when a taking lecture person surely does enough preparat@Bntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150031/
every time. And moreover, be the worst, but one person one time is to do SOM&denty The person who finished "Introduction to new business” or ” Advanced

remarks every time. Lecture in management Theory of new business “ in all the students enrolled
Goal) in the doctor former term course. And, the number of taking lecture people is
1. The elementary knowledge of management is learned. restricted to do intensive learning. (20-25 people will be made an upper limit.)
2.Ranking of the technology in management and that importance are |t is selected with some means in case of a taking lecture person many.
appreciated. Note) This class invites seven Honda alumnuni who did work in “research
3.1t learns how to solve the various problems which always occur in the spot 5.4 development”, "production management”, "purchasing”, "quality control”,
of the management through the case study and the business game. "marketing” , "cross-culutural management”, and so on as an instructor, and it is
Schedule the class to do case report. Even if it is seen nationwide, the trial done like this
1. Guidance is very rare, and it is a precious class. And, an applicant for taking lecture is to
2. Lecture "What in Management of Technology?” attend it in the guidance to hold it in advance.A schedule is indicated separately.
3. Case report "Rsearch and development of Honda”
4. Case study "Plan an overseas factory.” "A new car development order”
5. Lecture " Production management and purchasing”
6. Lecture "Quality control”
7.Case report "The production management of Honda”,"The supply chain

management of Honda”
8. Case study "Plan an overseas factory.”
9. Case report "The quality control of Honda”
10. Case study "Don’t make material defects flare up again.
11.Lecture "Marketing strategy”
12. Lecture "Cross-cultural management”
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Presentation Method (M) 2 units

Target) Poster and oral presentations, and journal publications are common means
of appealing the research work in various scientific and technological disciplines.
It's undoubtedly important for activating the research work. The lecture is
intending for students to learn mosffieient way to appeal their findings and
discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give
conference speech by themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion
in international conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted
showing the progress in preparation of international conferences as well as by
presentation records.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150854/

Studenty Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced fghdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150854
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Internship (M)

2 units

Target) This program is provided to increase knowledge and experience in the
actual industrial technology in various fields. Through the practical experience,
the program will allow students to become discerning and well-balanced
researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in
companies andr goverment fiices. Their fulfilment is evaluated by activity
reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy
to achieve the company’s goal. (2)

2. Understanding human relationship and communicative manner in a working
society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by supervisers in compargr and
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150026/

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Venture Business (M)

2 units

Target) Aims of the lecture are doing collaborative works with private enterprises
and establishing venture businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as
establishing collaborative research works with private enterprises. It's worth to
apply their accomplishment to an actual society beyond the range of a laboratory
work.

Goaly Objective of the lecture is to have experience and knowledge of collaborative
works with private enterprises and to mature the works to venture businesses.

Evaluation Criteria ) Credits are ackowledged in case of doing collaborative works
with enterprises ardr maturing them to venture businesses. Handouts, reports,
and presentation materials, etc. are evaluated to approve credits.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149975/

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Long-term Internship

6 units
ProfessorHideo Yamanaka

Target) This program is provided long-term internship in the actual industrial
companies and so on, doing a joint study between companies and university
on practical problems proposed by the company and practical experience of
management of technologies. Through the long-term internship, the program
will allow students to become a engineer with a core role in researches and
companies

Outline) Credits are acknowledged to students who experienced the internship in
companies or governmenfiees of 270 hours during three months or more and
presentation to executivefficer of the company. Their fulfilment is evaluated
by activity reports during internship and appraisal and interviewed report from
a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company
and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by mentors in companjgrand
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151090/

Student) Able to be taken by only specified class(es)

Contact)

= Nishida (K409, +81-88-656-7630, nishida@kg.tokushima-u.ac.jp)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

= Morimoto (A407, +81-88-656-7619, emi_morimoto@kg.tokushima-u.ac.]
P)

Note) Students who resister the coop-education program for "Pai-shape” engineers
with sense for management of technology, are able to have a grant-in-aid for
travel and so on. Ask committee members of long-term internship in your course
or coordinators of this program.
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Applied Fluid Dynamics 2 units
ProfessorTakeshi OkabeProfessorKunihiko Ishihara

Target) This theme is concerned with Flow-induced vibration and noise. TheEvaluation Criteria) aberage of tests (1)(3) and reports are summed with the
aimof this theme is to understand the generation mechanism and to learn theweights of 7 and 3, respectively, and the passing mark is 60%.
prediction and countermeasure techniques Textbook) prints

Outline) In application of fluid dynamics, there are two aspects such as th@eference not specified
performance and safty of turbomachines. This theme discusses how the ﬂU@ontents Ared) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149904/
dunamics is applied to the safty design about several examples described bel%%dent) Able to be taken by only specified class(es)

1. Vibration of turbomachine blade, 2. Flow-induced vibration of structures in a _ - ) _
piping syatem. 3. Vibration of heat exchanger tube bundles, 4. AreroacousticsONtact) Ishihara (M518, +81-88-656-7366, ishihara@me.tokushima-u.ac.jp)
5. Self sustaine tone, etc. The aim of this theme is to understand their generation

mechanisms and to train the ability of obtaining the countermeasure’s plan

Keyword) Aeroacoustics, Flow-induced vibration, Self-sustained tone, Noise

Relational Lecture) “Energy Conversion Systerd.5, =74 page) “Advanced
Applied Dynamics of Maching0.5, =58 page)

Requirement) Fundamental knowledge of fluid dynamics and vibration engiuneering
iS necessary

Notice) not specified

Goaly training of researcher and engineer in an enterprise

Schedule

1. Guidance(Flow-induced vibration and noise)

. Fundamental knowledge of acoustics(1)(Nature of sound)

. Fundamental knowledge of acoustics(2)(Distant attenuation of sound)

. Fundamental knowledge of acoustics(3)(Difraction of sound)

. Intermediate tesut(1) and samarise

. Aeroacoustics(1) (Present state of investigation of aeroacoustics)

. Aeroacoustics(2) (Kind of aeroacoustics and basic equation)

. Aeroacoustics(3) (Prediction method of sound from cylindrical body)

. Aeroacoustics(4) (Prediction method of sound from plate)

.Intermediate test(2) and samarise

.Flow-induced vibration(1) (Examples of trouble)

.Flow-induced vibration(2) (Cause of vibration of cylindrical structure)

.Flow-induced vibration(3) (Shirking of self excited vibration)

14. Flow-induced vibration(4) (Steady drag force and random vibration)

15. Flow-induced vibration(5) (Vibration of tube array)

16. Final test
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Advanced Applied Dynamics of Machine 2 units
ProfessorJunichi Hino

Target) The basic technologies which evaluate and control dynamic behavior of 16.Examination

mechnical systems and their applied technologies are made to master. Evaluation Criteria ) Assignments count 50% and examinations count 50%
Outline) The theoretical and experimental modal analysis methods to graspexthook)

dynamic properties of structures and derive mathematical models are studied. o Printed synopses are used.

In recent vibration analysis, the vibration analysis procedures with computers . To be introduced in thte class

are of increasing mportance. The algorithms to solve eignevalue problems a'ﬂgeference To be introduced in thte class

numerical Integration methods of ordinanffdrential equations are introduced. Clontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150358/

Subsequently, active and passove vibration control methods of mechanica q Abl be taken b | ified cl
systems are studied are lectured. Student) Able to be taken by only specified class(es)

Style) Lecture Contact) Hino (M422, +81-88-656-7384, hino@me.tokushima-u.ac.jp)

Keyword) Vibration Analysis, Modal Analysis, Vibration Control
Requirement) Students are required to have a good understanding of undergraduate-
level appied mechancs and related subjects.

Goal)

1. To understand dynamic design method

2. To understand modal analysis

3. To aqgcuire computer vibration analysis precedure

4. To understand vibration control method
Schedule

1. Modeling and formulation of mechanical systems 1
.Modeling and formulation of mechanical systems 2
. Eigenvalue problem and solution 1
. Eigenvalue problem and solution 2
. Computational analysis of mechanical systems 1
. Computational analysis of mechanical systems 2
. Experimental modal analysis 1 (vibration test)
. Experimental modal analysis 2 (identification method)
9. Experimental modal analysis 3 (identification method)
10. Active and passive control methods
11.Vibration control with a dynamic absorber
12.Vibration control and state equation
13.Vibration control, pole placement method
14.Vibration control, optimal control 1
15. Vibration control, optimal control 2
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Advanced Fracture and Structural Mechanics

2 units
ProfessorRi-ichi Murakami,Associate Professoferuaki Ito

Target) Because the machine and structure should be safety, it is important
to evaluate the stress distribution in front of the defect like crack which is
in the component of machine. In Fracture Mechanics, the stress distribution
is expressed by stress intensity factor, K. Also, the fracture of component

depends on fracture toughness of material. In this lecture, it is explained that

11. Condition of fracture initiation

12. Stabe and unstable fracture

13. Application of nonlinear fracture mechanics

14. Fracture analysis by nonlinear fracture mechanics
15. Summary

for the defect like crack, how the stress intensity factor is expressed. It is theRvaluation Criteria ) Over 60% of group discussion, reports and examination
mentioned that how the fracture is toughness evaluated. The students Sho"l@(tbook} Prints

submit the reports each exercises. Finaly,
fracture prevention for machine and structure can be mastered.

Outline) The purpose of fracture mechanics is the evaluation of the strength an%l

fracture of machine and structure and then is the guarantee of safety of machine
and structure. We should study the mechanical behavior of crack, the stress

distribution in front of crack, the fracture analysis by fracture mechanics and the
nonlinear mechanical behavior of elastic-plastic state. It is explained the theory

of safety design and prevention of fracture for machine and structure.

Keyword) fracture, safety design, crack, machBteucture, stress intensity factor

Relational Lecture) “Solid Mechanics{0.5, =68 page) “Material Engineering(0.5,
=69 page) “Physical properties of material®.5, =60 page)

Goal)

1.

Concept of Fracture Mechanics

2. Application to fracture anaysis of stress intensity factor

3.
4,

Concept of Fracture Toughness
Concept of J Integral

Schedule

1.
. Stress intensity factor

. Fracture toughness and fracture analysis

. Safety design of machine by fracture mechanics
. Elastic-plastic deformation in front of crack tip

. Linear and nonlinear fracture mechanics

. Midterm examination

. Concept of J integral

. Evaluation method of J integral

O© O ~NO O WN

Introduction of linear fracture mechanics

10. Fracture toughness by J integral

the knowledge of safety design apd o Area hitp://cms. db.tokushima-u.ac.jp/DAV/lecture/150694/

ontact) Murakami (M318, +81-88-656-7392, murakami@me.tokushima-u.ac.j
p)Monday 16:00-17:00
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Physical properties of materials 2 units
Associate ProfessoFatsuya OkadaAssociate Professadideo Nishino
Target) Electron microscopy, the mosffective observation method of crystallo- 10. Methematical deduction of wave equation for 3-dimentioal anisotropic
graphic defects which dominate mechanical properties of materials, is briefly solid material
discribed. Ultrasonic propagation phenomena depending on the elastic properties 11.Physical meanings of wave equation
of materials and their applicaitons are also described. 12. Finite differential simulation of wave equation

Outline) Mechanical properties of crystalline materials are dominated by 13.Boundary descriptions for wave equation
microscopic lattice defects. In the first half of this lecture, transmission  14.Physics for ultrasonic guided waves
electron microscopy, a powerful experimental method for direct observation 15.Methematics for SH mode guided waves
of microscopic defects in materials, is discussed. Emphasis is put on the 16.examination
understanding of crystal orientation determination from electroffiradtion Evaluation Criteria ) Assignment 50%, Examination 50%
patterns, based on the idea of reciprocal lattice. In the last half of this lecturgeference

basic properties of wave propagation for ultrasonic material characterizations aggnients Ared) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150260/

discussed. The aim of the lecture is to give ultrasonic propagation phenomer@.on,[act>
tSheV(Ia\lral Fhecs);eﬂcal dedugtlons;hof the w?ve e?ua;tli)n frocrinttr:]e continuity equatu:_n, = Okada (MB16, +81-88-656-7362, t-okada@me.tokushima-u.ac.jp)
€ Navierolokes equation, the equation of state and the energy consevation _ iqing (M618, +81-88-656-7357, nishino@me.tokushima-u.ac.jp)

low, respectively, and wave simulations are also shown in the lecture.
Style) Lecture
Keyword) transmission electron microscopy
Fundamental Lecture) “Material Engineering(1.0, =69 page)
Goal)
1. To understand the Ewald sphere construction for the analysis of electron
diffraction patterns.
2.To understand the wave equation for 3-dimentional anisotropic solid
material and computer simulation for wave-propagation.
Schedule
1. Crystal and space lattice
. Direction and plane in lattice
.Bragg’s law
. Ewald sphere construction
. Reciprocal lattice of simple space lattice
. Structure factor
. Electron difraction pattern from single crystal
. Introduction of wave propagations and NDI techniques with ultrasounds
. Displacement, stress and strain of 3-dimentional anisotropic solid material
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Project Management 2 units
Associate Professodsusumu Namerikawa

Target) The purpose of this lecture is to understand PMBOK (Project Managemerontacty Namerikawa (A412, +81-88-656-9877, namerikawa@ce.tokushima-u.
Body of Knowledge), which is global standard in project management. ac.jp)

Outline) This lecture is outlined as follows: A)Current of global standardize
pivoted on U.S. in project management. B)PMBOK (Project Management Body
of Knowledge), which is global standard in project management.

Style) Lecture

Keyword) PMBOK

Fundamental Lecture) “Construction Business Managenig0t2)
Goal) Understanding of project management body of knowledge

Schedule

1. Guidance
. Project and Project Management
. Initiating Processes
. Project Charter
. Scope and WBS
. Resource Planning and Estimate
. Control of Project Planning 1
. Control of Project Planning 2
. Develop Project Planning 1
.Develop Project Planning 2
11.Develop Project Team
12.Performance Measurement Baseline
13.Change Control
14. Closing Processes
15. Professional Responsibility
16. Semester Examination

Evaluation Criteria ) Achievement level of the target is evaluated by the semester
examination. Score of 60points or over is required to clear the target.

Textbook) Textbook is ibtroduced in the class. Realted documents is distributed to
students.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150869/
Student) Able to be taken by student of other department
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Advanced Lecture on Semiconductor Nanotechnology 2 units
ProfessorToshiro Isu,Associate ProfessofFakahiro Kitada

Target) This class introduces basic principles of the semiconductor nanotechnologtudenty Any students can attend the class.
and their application to the quantum devices. Contact)

Outline) Basics of semiconductor physics and quantum mechanics are introduced = Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp)Tue -Thu
to understand material properties of quantum confined nanostructures. Recent 10:00-14:00
progress in fabrication techniques and device applications of semiconductor = Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp)Mon.
nanostructures (quantum wells, wires and dots) will be reviewed. 10:00-14:00

Style) Lecture

Keyword) Quantum confined nanostructures, Semiconductor nanoscience, Electron
devices, Photonic devices

Requirement) None.
Notice) None.

Goaly To understand basic properties of semiconductor nanostructures and quantum
devices.
Schedule
1. Introduction to semiconductor nanostructures

. Electronic states in quantum confined structures
. Electrical properties of superlattices
. Fabrication technique of quantum wires and wells
. Characterization of heterointerfaces
. Characterization of nanostructures
. High-speed electron devices
. Optical properties of quantum wells

9. Semiconductor laser diodes
10. Quantum €ect devices
11. Fabrication technique of quantum dots
12. Quantum dot devices (1)
13. Quantum dot devices (2)
14.Recent topics of semiconductor nanotechnology (1)
15. Recent topics of semiconductor nanotechnology (2)

Evaluation Criteria ) Assignments count 100%

Textbook) None.

Reference Will be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151092/
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— 62—


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=151092
http://cms.db.tokushima-u.ac.jp/DAV/lecture/151092/
mailto:t.isu@frc.tokushima-u.ac.jp
mailto:kitada@frc.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Quantum mechanics and advanced lecture in quantum physics

2 units
Associate ProfessoYoshitaka Michihiro

Target) This class introduces the quantum mechanics.
Outline) Basics of quantum mechanics are introduced.
Style) Lecture

Goal) To understand the outline of quantum mechanics.

Schedule

1. Introduction

2. Variation

3. Lagrangian

4. Hamiltonian

5. The principles of quantum mechanics (1) Operator

6. The principles of quantum mechanics (2) Wavefunction

7. The principles of quantum mechanics (3) Expectation value
8. The principles of quantum mechanics (4) Sidinger equation
9. Example (1) the square well potential
10. Example (2) the linear harmonic oscillator
11.Example (3) hydrogen atom
12.The principles of quantum mechanics (5) Heisenberg equation
13. Many-body problem
14.Field quantization
15.Phonon

Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150837/
Contact) Yoshitaka Michihiro (A203)
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Superconductivity and superconducting materials 2 units
ProfessorYutaka Kishimoto

Target) To understand basics and recent developments in superconductivity.

Outline) This class reviews quantum mechanics and introduces superconductivity
and recent superconducting materials.

Style) Lecture

Keyword) superconductivity, Cooper pair, superconducting energy gap, density of
states, anisotropic superconductivity
Goaly To understand the outline of superconductivity.
Schedule
1. Introduction to superconductivity
2. Review of quantum mechanics (1), Sedinger equation and wave function
3. Review of quantum mechanics (2), operators and expected values
4. Review of quantum mechanics (3), perturbation theory
5. Free electron model of metals
6. Phenomenological theory of superconductivity
7. To understand Meissneffect on the basis of quantum mechanics
8. Formation of Cooper pair
9. Formation of superconducting energy gap
10. Density of states, and energy gap at finite temperatures
11.Introduction to Nuclear Magnetic Resonance method
12. Frontier of superconductivity (1), strong coupling superconductor
13. Frontier of superconductivity (2), heavy Fermion superconductor
14. Frontier of superconductivity (3), copper oxide high Tc superconductor
15. Summary
Evaluation Criteria ) Reports on several subjects in the class.
Textbook) To be introduced in the class
Reference To be introduced in the class.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150547/

Contact) Kishimoto (A202, +81-88-656-7548, yutaka@pm.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Advanced Computational Science

2 units
ProfessorToshiki Takeuchi

Target) This class provides the basic technology for numerical calculation for the
differential equation.
Outline) The numerical calculation methods for theffeiential equation are
introduced.
Style) Lecture
Keyword) Numerical analysis, Numerical computation filerential equation
Fundamental Lecture) “Numerical Analysi5(1.0), “Basic Mathematic{1.0),
“Basic Mathematic¢g1.0)
Relational Lecture) “Methods for analysis of mathematical phenomena, =19
page) “Numerical Analysi%(1.0)
Requirement) Students have to understand basic mathematics of undergraduate-
level.
Goal) To understand principle of nhumerical calculation methods.
Schedule
1. Introduction of numerical simulation
2. Mathematical model
3. Least squares method
4. Lagrange interpolation
5. Spline interpolation
6. Finite difference method
7. Arbitrary precision formula
8. Application to the 1-dimension flerential equation
9. Application to the 2-dimension flerential equation
10. Gauss-Seidel method
11. Successive Over-Relaxation method
12. Explicit method
13. Implicit method
14. Crank-Nicolson method
15. Numerical instabilities
Evaluation Criteria ) Assignments count 100%
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150089/
Student) Able to be taken by only specified class(es)
Contact) Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150089
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150362
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131411
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=131412
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150362
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150089/
mailto:takeuchi@pm.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Methods for analysis of mathematical phenomena

2 units
ProfessorHitoshi Imai

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced.

Especially, those in numerical analysis are focused on.
Style) Lecture
Keyword) Mathematics, Numerical, Analysis
Relational Lecture) “Advanced Computational Sciend@’s, =167 page)
Requirement) Only the premise that have studied basic mathematics.

Goaly The adequacy of the two-dimensional boundary value problem governed by

the Poisson equation can be understood by the finfferdnce method, etc.
Schedule

1.
.Common sense in humerical computation

. High-speed computation (Parallel computing)
. Finite difference method |

. Finite difference method I

. Finite difference method llI

. Finite difference method IV

. Finite element method |

. Finite element method Il

. Finite element method Il

.Finite element method IV

.Boundary element method |

.Boundary element method I

14.
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Introduction to computer

Boundary element method llI

15. Spectral method
Evaluation Criteria ) Evaluation by the report.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150373/

Contact) Imai(A220, +81-88-656-7541, The inquiry by means of the cellular
phone or E-mail is not acceptable)Office hours: Thursday 14:00-15:00


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150373
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150373/

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Solid State lonics

2 units
Assistant ProfessokKoichi Nakamura

Target) This class introduces topics in solid state ionics, conduction mechanism
in ionic conductors and techniques to study solid state ionics.

Outline) Basic experimental and theoretical approaches to understand solid state

ionics are introduced and discussed in terms of “ion dynamic”.
Keyword) lonic conductor, lonic dfusion, Secondary battery

Goal)

1. To understand basic physical and chemical properties of ionic conductors.

2.

To understand basic technique to study ionic conductors.

Schedule

1.
. Band theory and conduction mechanism
. Defect in lonic crystal

. Diffusion in solid

. Diffusion mechanism in solid

. Solid electrolyte

. Mixed conductor

. Electrical conductivity

. Application - lon secondary battery -

10.
11.
12.
13.
14.
15.
16.

O O NO UL WDN

Introduction to solid state ionics

Application - Fuel cell -

Electrical conductivity measurement
Nuclear Magnetic Resonance
Ultrasonic measurement

Recent topics on solid state ionics
Future in solid state ionics

Test

Evaluation Criteria )

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150196/
Contact) Nakamura (A216, +81-88-656-7577, koichi@pm.tokushima-u.ac.jp)
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150196
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mailto:koichi@pm.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Solid Mechanics 2 units
ProfessorKatsutoshi Yamadadssociate Professoitsuya Oishi

Target) The purpose of this subject is to give the basic of solid mechanics an&valuation Criteria) Intermidiate test 50%, final test 50%, total more than60%
finite element method,which is important for design of strength of machines and pass

structures. Reference
Outline) In the first half of this lecture, first the basic of elasticity is given and o Theory of Elasticity 3rd, S.P.Timoshenka and J.N.Goodier, McGraw-Hill,
then method of analysis is discussed fmainly for the two dimensional problems. 1970.
In the last half of this lecture, the basic and application of FEM are explained. ¢ The finite Element Method 3rd, O.C.Zienkiewicz, McGraw-Hill, 1977.
Style) Lecture and excercise Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150198/
Keyword) Elasticity, Finite Element Method Student) only corresponging students for the course
Relational Lecture) “Advanced Computational Sciend@’s, =167 page) “Methods Contact)
for analysis of mathematical phenome(@5, =66 page) = Yamada (M621, +81-88-656-7364, yamada@me.tokushima-u.ac.j
Goal) p)Friday 17:00-18:00

1.The understandings of the basic and the method of analysis for = Oishi (M622, +81-88-656-7365, oishi@me.tokushima-u.ac.jp)
elasticity(Program 1-8)
2.The understandings of the basic and formulation of finite element
method(Program 9-11)
3. The understandings of the basic for FEM programming(Program 12-15)
Schedule
1. Analysis of stress
2. Analysis of strain
3. Constitutive equations
. Govering equations of elasticity
. Principles of energy and variational methods
. Two dimensional problems
. Thermal stress
. Intermidiate test
. Formulation of FEM
10. Simulations and visualization of FEM
11.Basic of computational science
12. Algorism of mesh generation
13. Method of solving for linear equations (direct method)
14.Method of solving for linear equations (iteration method)
15. Programming of FEM
16. Final test
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150198
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150198/
mailto:yamada@me.tokushima-u.ac.jp
mailto:oishi@me.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Material Engineering 2 units
ProfessorKenichi Yoshida,ProfessorHitoshi Takagi

Target) This class acquires the knowledge on solidification and growth, 10.Characteristics of composite materials
transformation, heat treatment, thermomechanical treatment in materials, 11.Functions of composite materials
material structure control and composite materials 12.Rule of mixture (modulus of elasticity)
Outline) Recent research development is remarkable in the material field. 13.Rule of mixture (stress)
Solidification and growth of materials, transformation, heat treatment and 14.Environmental problem and recycle of composite material
thermomechanical treatment will be introduced from the point of engineering 15.Environment-friendly green composites
view based on material science. Also up-to-date topics will be lectured on 16.Regular test
material structure control and composite materials. Practices and repoprts willvaluation Criteria ) Regular test result 100%
be imposed in each chapter to evaluate results of students. This subject is relategktbook)

to industrial problems. o Not used (Yoshida).
Style) Lecture o Will be introduced in the class (Takagi).
Keyword) the study of failure, material structure control, environment-friendly Reference Will be introduced in the class.
composites Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150246/
Relational Lecture) “Physical properties of material@.3, =60 page) “Theory of Student) Able to be taken by only specified class(es)
Plasticity and Application to Metal Forming Procesges, =78 page) Contact)
Requirement) Students are required to be interested in materials and have the = yoshida (M619, +81-88-656-7358, yoshida@me.tokushima-u.ac.j
good understanding of material science in an undergraduate course. p)Thursday and Friday, 17:00 to 18:00
Goal) = Takagi (M620, +81-88-656-7359, takagi@me.tokushima-u.ac.jp)Friday
1. To understand the structural control of materials 17:00-18:00
2. To understand the mechanics of composites and the benign technology for
envirnment
Schedule

1. Introduction to the study of failure

2. Material engineering and ethics for engineers

3. Innovation of material processing toward environmentally benign society
4. Barrier-free processing and treatment of impurity elements

5. Construction of deformation process suppressing deteriorafifegte of
impurites in steel material

. High-strain rate flexible forming of aluminum and magnesium alloys

7. Material structure control due to the thermomechanical treatment of steel
materials

. Up-to-date material structure control technology

9. Concept of composite materials

»

oo


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150246
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150246/
mailto:yoshida@me.tokushima-u.ac.jp
mailto:takagi@me.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Fluids Energy Conversion Engineering 2 units
ProfessorJunichiro FukutomiAssistant ProfessoMasashi Ichimiya

Target) This class introduces united interpretation and manipulation for principleg€valuation Criteria) Examination for viscous fluid counts 50 points and
which dominates characteristics of turbomachinery which transforms dynamical examination for turbomachinery counts 50 points.
energy in fluids to mechanical work. This class also aims to understand dynamigextbook) Not used
of viscous fluid which is fundamental to utilize fluid energy. Reference Will be introduced in the class

OutIme_)_l.Theoretlcal an_d expenm_ental analys_ls_method is |.ntroduc_ed on ﬂo_"(:ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150977/
condition of turbomachinery and its characteristic. 2.Dynamics of viscous ﬂu'dStudent) Able to be taken by student of other department
which is fundamental to utilize fluid energy is introduced. Lecture heads y P
are as follows. (1) Outline of fluid energy conversion, (2) Internal flow andC°ONtac . _ . .
performance of centrifugal turbomachinery, (3) Internal flow and performance  — Fukutomi (M519, +81-88-656-7367, fukutomi@me.tokushima-u.ac.jp)
of axial turbomachinery, (4) Anomalous phenomena of the turbomachinery, (5) = 'chimiya (M520, +81-88-656-7368, ichimiya@me.tokushima-u.ac.jp)
Nature of viscous fluid, (6) Equations of motion for viscous fluid

Style) Lecture

Keyword) Viscous fluid, Equation of motion, Energy conversion, Turbomachinery

Fundamental Lecture) “Strength of Materials ”(0.5), “Fluid Dynamics 1(1.0),
“Fluid Dynamics 2(1.0), “Fluid Machinery(1.0)

Goal) 1. To understand the principle which dominate the characteristic of
turbomachinery 2. To understand dynamics of viscous fluid

Schedule

1. Nature of viscous fluid

. Motion of viscous fluid

. Difference between viscous and inviscid fluids, 1

. Difference between viscous and inviscid fluids, 2

. Similarity between viscous and inviscid fluids

. Derivation of equations of motion for viscous fluid

. Interpretation of equations of motion for viscous fluid

. Examination for viscous fluid

. Hydrodynamics of centrifugal and diagonal turbomachinery

.Hydrodynamics of axial turbomachinery

11. Characteristics of turbocharger for automobile

12.Numerical simulation of internal flow

13.turbomachinery and noise

14. Anomalous phenomena of turbomachinery

15. One-dimensional flow of compressible fluid

16. Examination for turbomachinery
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150977
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=21403
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=21840
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=21841
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=21836
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150977/
mailto:fukutomi@me.tokushima-u.ac.jp
mailto:ichimiya@me.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Advanced thermodynamics 2 units
Professorltsuki Morioka, Associate Professadvlasanori Kiyota
Target) Quality of energy must be considered to promotiedive utilization of 13.Operation of refrigeration machines of vapor compression type part 1,
energy as well as its quantity. Exergy is suitable for that purpose since it is theme of report
based on the second law of thermodynamics. So understanding of exergy and 14.Operation of refrigeration machines of vapor compression type part 2,
its application to the practical systems are aimed to realtiectdve use of theme of report
energy.The various refrigerators are compared concerning their perfomance and 15.Heat pumps as energy saving equipments, theme of report
usage. 16.Final test

Outline) Exergy analysis is used to realiz€eztive use of energy. Exergy is stated Evaluation Criteria ) Scores of reports and final test are used at a rate of 6 to 4.
and its use is ilustrated by presenting some examples. Lecture items are 1)Abotxtbooky Manuscripts prepared by the lecturer

exergy, 2)Exergy flow in the steam power plant, 3)Exergy of combustion procesggnents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150690/

4)Exergy flow in the co-generation system. In the latter part, refrigeration cycle .
: . . : . . Abl k I f I
are detailed. Lecture items are listed below; (a) Theoretical refrigeration cycle§tudent> ble to be taken by only specified class(es)

(b) Mechanism of actual machines and their operations, (c) Heat pumps. Contact) _ , , ,
Keyword) exergy, refrigeration cycle, heat pump = Morioka (M521, +81-88-656-7373, morioka@me.tokushima-u.ac.]

Requi The K led ¢ . . h q . p)Tuesday 17:00-18:00
equirement The knowledge of engineering thermodynamics. = Kiyota (M522, +81-88-656-7374, kiyota@me.tokushima-u.ac.jp)Friday

Goal) N N , 17:00-18:00
1. Aquiring ability to apply exergy analysis to actual energy systems

2. Obtaining deeper understanding of entropy through examples of exeregy
analysis
3.To understand various refrigeration cysles and Undersdanding various
refrigeration cycles and actual machines
Schedule
1. About exergy
2. Consevation of exergy
3. Calcuration of exergy
4. Exergy flow of steam power plant
5. Second law analysis of combustion process
6. Exergy of fuel
7. Exergy flow of co-generation systems (1)
8. Exergy flow of co-generation systems (2)
9. Theoretical refrigeration cycles, theme for report
10. Absorption refrigeration cycle, theme for report
11.Vapor compression rerigeration cycle , theme for report
12.Components of refrigeration machines of vapor compression type, theme
of report


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150690
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150690/
mailto:morioka@me.tokushima-u.ac.jp
mailto:kiyota@me.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Advanced Heat Transfer 2 units
ProfessorAkiharu OusakaResearch Associatioji Kusano

Target) This class introduces the two- and three-dimensional steady-state heleference To be introduced in the class.
conduction problems, a number of heat transfer problems in either periodic @ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150644/
transient temperature variations and phase change problem. Student) Able to be taken by only specified class(es)
Outline) The key problem of heat transfer is to determine the rate of heat transfer
at a specified temperaturefidirence to estimate the cost, the feasibility and the
size of equipment necessary to transfer a specified amount of heat in a given
time. In this class, following the two- and three-dimensional steady-state heat
conduction problems, a number of heat transfer problems in either periodic or
transient temperature variations and phase change problem are explained.

Style) Lecture and excercise

Keyword) Multidimensional steady-state heat conduction, Periodic heat conduction,
Heat transfer with phase change

Requirement) Students are required to have a good understanding of undergraduate-
level thermodynamics , hydrodynamics and related subjects.

Goal) To understand the solution of multidimensional steady-state heat conduction
and heat transfer with phase change problems.

Schedule
1. Recent topics on heat transfer
. Multidimensional steady-state heat conduction problem (1)
. Multidimensional steady-state heat conduction problem (2)
. Quasi-steady-state heat conduction problem (1)
. Quasi-steady-state heat conduction problem (2)
. Unsteady-state heat conduction problem (1)
. Unsteady-state heat conduction problem (2)
. Unsteady-state heat conduction problem (3)
. Boundary layer theory in laminar flow (1)
.Boundary layer theory in laminar flow (2)
.Boundary layer theory in laminar flow (3)
.Heat transfer problem with phase change (1)
.Heat transfer problem with phase change (2)
.Heat transfer problem with phase change (3)
15. Heat transfer problem with phase change (4)

Textbook) To be introduced in the class.

© 00O ~NO O WN

o el
AWNRFRO


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150644
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150644/

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

System Design 2 units
ProfessorKatsunobu KonishiAssociate Professadfenichi Okada

Target) This class introduces some representative methods for problem formulation 13. Vibration control(1)
and control system design. 14. Vibration control(2)
Outline) System design is a process in which scientific principles and engineering 15. Simulation
tools are used to produce a plan which satisfy a hunan need. In this lecture, the 16.Final examination
conceptual design method such as NM method, KJ method and brainstormirityaluation Criteria ) Evaluate based on two examinations and reports
method for problem formulation, and the control system design method suchextbook) To be introduced in the class.
as modeling, equations of motion, modal analysis, obserber and controller afaference To be introduced in the class.

explained. Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150284/
Style) Lecture Student)

Keywqrd) brainstoming method, NM method, KJ method, modeling, equations OEontact>
motion, modal analysis, observer and controller

Fundamental Lecture) “Digital Control Theory'{1.0, =75 page)

Relational Lecture) “Advanced Applied Dynamics of Machin@.5, =58 page)

Requirement) Students are required to have a good understanding of undergraduate-
level design engineering and automatic control theory.
Goal)
1. To understand the outline of the system design.
2. To understand the data structuralizing method.
3. To understand the modeling method for control.
4. To understand the vibration control method.

Schedule

1. Outline of system design(1)
. Outline of system design(2)
. Data collection
. Data Analysis
. Structured design
. Thinking pattern(1)
. Thinking pattern(2)
. Intermediate examination
. Modeling
.Equations of motion(1)
.Equations of motion(2)
.Modal analysis

= Konishi (M423, +81-88-656-7383, konishi@me.tokushima-u.ac.jp)
= Okada (M123, +81-88-656-7395, okada@me.tokushima-u.ac.jp)
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150284
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150284/
mailto:konishi@me.tokushima-u.ac.jp
mailto:okada@me.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Energy Conversion System 2 units
Assistant Professor

Target) To understand principle of energy conversion and to consider improvemeritextbook) Yukio Mizutani, "Combustion Engineering”
of energy conversion technologies on the point of saving energy consumptioReference None

and decreasing environmental damages Webpage http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html

Outline) Lecture on principle of energy conversion and its application, andContents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149890/

on compustlon .mechanlsm and technologies of re_ducmg toxic emissions giudent) Any students other than Ecosystem Engineering can attend this lecture.
combustion engines as examples of energy conversion systems. This subject’Is

concerned with industry. Contact) (eco503, +81-88-656-7370, )
Style) Lecture Note) Need to submit some reports

Keyword) Energy conversion, Environmental protection, Combustion, Energy
resources, Toxic emissions

Requirement) None

Notice) None

Goaly To understand principle of energy conversion, environmetifateof energy
conversion and present technologies of energy conversion, and to recognize
the importance of improvement of energy conversion technologies against
environmental protection

Schedule

1. Present energy problem

. Energy resources

. Fundamental of energy conversion

. Energy conversion by combustion

. Combustion chemistry

. Combustion of gaseous fuels (1)

. Combustion of gaseous fuels (2)

. Combustion of liquid fuels (1)

. Combustion of liquid fuels (2)

.Formation of emissions originated by combustion

.Present energy conversion technologies

.Energy conversion and energy recirculation

.Energy conversion and environmental problems (1)

.Energy conversion and environmental problems (2)

15. Energy saving in energy conversion

Evaluation Criteria ) Appraise the understanding of the content of the lecture by

setting some reports
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https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=149890
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Digital Control Theory 2 units
ProfessorKatsunobu KonishiAssistant ProfessofFakuo Nagamachi

Target) This class introduces the fundamental concept of digital control and neural 16.Final examination
network that can be used to design the optimal control systems based on thgaluation Criteria ) evaluate based on two examinations and reports.
modern control theory. Textbook) To be introduced in the class

Outline) In this lecture the fundamental conception of a digital control SyStemReference To be introduced in the class
and digital control strategies to apply the modern control theory is presented. Ie

. ) 4 ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150568/
particular, two freedom control and a neural network is explained. The recenstt denb Abl a>t bp taken b | i deI
topics related to control engineering are also introduced. uden e to be taken by only specified class(es)

Style) Lecture Contact e . . .
. = Konishi (M423, +81-88-656-7383, konishi@me.tokushima-u.ac.jp)
Keyword) two freedom control, neural network, optimal control

) ) = Nagamachi (M524, ngmch@me.tokushima-u.ac.jp)
Fundamental Lecture) “Automatic Control theory "(1.0), “Automatic Control
theory 2(1.0)

Relational Lecture) “Actuator Control Theory{0.5, =76 page)

Requirement) Students are required to have a good understanding of undergraduate-
level control theory and related subjects.

Goal)
1. To understand the outline of the digital control.
2. To understand the applications of Al, neural network and fuzzy control

Schedule
1. Outline of digital control system
. Difference of analog and digital control systems
. Mathematical representation of control signal
. Pulse transfer function
. Stability and steady state deviation
. Design of digital control system(PID)
. Design of digital control system(two freedom control)
. Design of digital control system(model prediction)
9. Intermediate examination
10. Outline of artificial intelligence
11. Exercise of artificial intelligence
12.Outline of neural network
13. Exercise of neural network
14.Outline of fuzzy theory
15. Exercise of fuzzy theory
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Actuator Control Theory 2 units
Kyoji Hashimoto

Target) This class introduces the characteristics of actuators, the design metho8tudenty Able to be taken by only specified class(es)
of servo system. Contact) Hashimoto (M420, +81-88-656-7387, hasimoto@me.tokushima-u.ac.

Outline) The structure and function of actuators or control valves, the design p)
of servo system, PWM control method, the practical and intelligent control
algorithm are explained.

Style) Lecture

Keyword) actuator, servo system, control algorithm

Relational Lecture) “Digital Control Theory'(0.5, =75 page) “Measurement
Science and Technology.5, =77 page)

Requirementy Students are reqgired to have a good understanding of undergraduate-
level control engineering and related subjects.

Goaly To understand the design methods of servo system using actuators.

Schedule

1. Outline of actuators

. Micro-drive electromotive actuators

. Electromotive actuators

. Novel actuators

. Hydraulic actuators

. Hydraulic control valves

. Hydraulic servo system

. Pneumatic actuators

. Pneumatic control valves

.Pneumatic servo system

11.PWM control method

12. Model matching methods

13. Neural controller

14. Two-degree-of-freedom control method

15. Model driven control method

16. Examination

Evaluation Criteria ) Assignments count 30 % and examination count 70 %.
Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149844/
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Measurement Science and Technology 2 units
ProfessorTetsuo IwataAssistant ProfessoHiroyuki Ukida

Target) To understand importance of the Fourier transformation for developing 14.Pattern projection
various kinds of measurement techniues, measurement equipments, measurementl5. Shape from shading and texture
systems. 16. Examination

Outline) Among the various measurement techniques used in the fundamentBlaluation Criteria ) Assignments count 50% and examinations count 50%.
and applied research, optical measuremnt methods including their principlesextbook) Printed synopses are used.
methodologies, instrumentations, and evaluation methods are reviewed. ﬁ‘eference) To be introduced in the class.
the lecture, emphasized is the importance of the concept of the Fourieé
transformation to understand and to deal with linear systems in the modern
scientific measurement system. Practical methods of object inspections, distarct!

measurements, and shape reconstructions using images are also lectured. ~Contact)
Style) Lecture = lwata (M427, +81-88-656-9743, iwata@me.tokushima-u.ac.jp)

Keyword) measurement techniques, measurement devices, Fourier transform = Ukida (M424, +81-88-656-9448, ukida@me.tokushima-u.ac.jp)

Relational Lecture) “Micro-Nano Engineering(0.5, =81 page) “Digital Control
Theory(0.5, =75 page) “Actuator Control Theory(0.5, =76 page)
Goal)
1.1. To understand Fourier series and Fourier transform.
2.2. To understand relarions among Fourier transform and measurement
principles of scientific instruments.
3.3. To understand techniques used with practicable various mearurement
devices.
Schedule
1. Frequency response of the amplifier
2. Optical information processing
3. Fourier-transform infrared spectoroscopy
4. Subfringe interferometry
5. Computed tomography
6
7
8

ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150095/
denty Able to be taken by only specified class(es)

. Sampling theorem and quantization theorem
. Wavelet transformation
. Lock-in amplifier and boxcar integrator
9. Optics for microscope

10. X-ray diffration

11.Image measurement systems

12.Feature extraction from images

13.Binocular stereo method


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150095
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150095/
mailto:iwata@me.tokushima-u.ac.jp
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Theory of Plasticity and Application to Metal Forming Processes 2 units
ProfessorYoshinari KaiedaAssociate ProfessoYoshihiro Tada

Target) This class introduce vyield criteria of metals, plasticity theory and theirEvaluation Criteria ) Assignments count 50% and examinations count 50%.
application to metal forming processes. Textbook) Printed synopsises are used.
Outline) Although metal forming techniques are diverse, the primary objectiveReference To be introduced in the class.

is to produce a desired shape change. The major concerns of the enging&fntents Area) hitp://cms.db.tokushima-u.ac.jp/DAV/lecture/150077/

are the forces req'uwed for .the ope':ratlons' aqd the propertles. of the Worgtudenb Able to be taken by only specified class(es)
materials. Engineering plasticity and its application to metal forming processes

are introduced. Contact)
= Yoshinari Kaieda, room:M-321,TEL:088-656-7379, e-mail:kaieda@me.
Style) Lecture

: - - . tokushima-u.ac.jp
Keyword) vield theory, theory of plasticity, compressibility, anisotropy = Yoshihiro Tada, room:M-319,TEL:088-656-7381, e-mail:tada@me.toku

Relational Lecture) “Machine Tool and Nachining Systel@.5, =79 page) shima-u.ac.jp

Requirement) Students are required to have a good understanding of undergraduate-
level plasticity and fundamentals of metal forming operations.

Goal)
1. To understand vyield theory and slab analysis.
2.To understand fundamentals of compressive and anisotropic plasticity
theories.

Schedule
1. Basic concept of yielding

. Plastic behavior of metals under high hydrostatic pressure
. Stress tensor and strain
. Stress-strain curve and coordinate transformation
. Principal stresses, invariants of stresses and Mohr’s stress circle
. Sress deviator tensor
. Loadingunloading and vyield theory
. Mid-term examination

9. Plastic working of compressive metals
10.Yield criteria of compressive materials
11. Constitutive equation of compressive materials
12. Analysis of plastic deformation of compressive materials
13. Mechanics of powder consolidation
14.Yield criteria of anisotropic materials
15. Constitutive equation of anisotropic materials
16. Examination
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Machine Tool and Nachining System 2 units
Associate ProfessdWlasahiro Masuda

Target) The lecture aims at learning approach methods in the process dfontact) Masuda (M320, +81-88-656-7380, masuda@me.tokushima-u.ac.jp)
understanding the recent advances in various machining.

Outline) The target of machining is to obtain high accuracy, hidgiiciency, low
cost and desirable environment. In order to approach these targets various kinds
of machining technology, watching systems, measuring technology have been
advanced in the machining factory. The lecture deals with the basic concept and
problems when machining fliicult to cut materials, micro drilling, high speed
milling, ultra-precision cutting and so on, as giving many examples.

Keyword) machining tecnology, machining concept, tool failure

Relational Lecture) “Theory of Plasticity and Application to Metal Forming
Processeg0.5, =78 page)

Requirement) Students are required to have a good understanding of undergraduate-
level mechanical engineering and related subjects.

Goal) To understand the trend and the basic concept of machining.

Schedule
1. Recent trend on machining
2. Tool materials and tool failure
3. Cutting technology of various flicult to cut materials
4. High speed milling
5. Deep boring and drilling
6. Micro drilling
7. Electro discharge drilling applied ultrasonic waves
8. Ultra-precision cutting
9. Creep feed drinding
10. Machining for desirable envelonment
11.Watching system for machining
12. Quality engineering
13.Example (1) of quality engineering
14. Example (2) of quality engineering
15. Example (3) of quality engineering
Evaluation Criteria ) Assignment for quality engineering (40%) and test (60%)
Textbook) None

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149963/

— 79—


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=149963
http://cms.db.tokushima-u.ac.jp/DAV/lecture/149963/
mailto:masuda@me.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Precision Machinery 2 units
ProfessorTakao Hanabusa

Target) Learning of preparation and evaluation methods on thin films which ardReference

important to micro-machines and electronic parts. o B. D. Cullity, Elements of X-ray Ofiraction, Addison-Wesley
Outline) We learn about basics of thin films, thin film preparation methods, crystal o K. Wetzig and C. M. Schneider (Eds.), Metal Based Thin Films For
structure and stress in thin films. Since the development of residual stresses Electronics, Wiley-VCH

is a serious problem in thin film preparation, an evaluation and a control oContents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150461/
the residual stresses are necessary in the fabrication of thin films. X-ray stregsudent) Able to be taken by only specified class(es)

measurement and its application on the stress in thin films are to be understoqgomact> Hanabusa(M317, 656-7377, hanabusa@me.tokushima-u.ac.jp)
Recent works on stresses in thin films are introduced. ’ ’

Requirement)y To master a basic concept of crysital
Notice) To learn by yourself thin film preparation, crystallography, X-rafjrection,
X-ray stress measurement, micromachine and so on
Goal)
1. Understanding of thin film preparation
2. Understanding of X-ray stress measurement
3. Understanding of stresses in thin films
Schedule
1. Basics of thin film
2. Thin film preparation
3. Crystal structure and stress in thin films
4. Mechanical stress measurement of thin film
. X-ray diffraction (1) Characteristics of X-rays
. X-ray diffraction (2) Crystal structures
. X-ray diffraction (3) Difraction by an atom and a small crystal
. X-ray diffraction (4) Powder diraction
. Report and presentation
10. Principle of X-ray stress measurement
11. Stress measurement of thn films
12.Development of residual stress
13.Recovery of residual stress
14. Thermal stress and stress migration
15. Application of thin films
16. Examination
Evaluation Criteria ) Report & presentation 40%, examination 60%
Textbook) None
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Micro-Nano Engineering 2 units
ProfessorToshihiko Ooie Associate Professdvlasato Tanaka

Target) This class introduces the fundamentals of micro-nano engineering.
Outline) Basics of micro-nano engineering for the beginners.

Requirement) Students are required to have a good understanding of under-graduate
level physics and related subjects.
Goal) To understand the fundamentals of micro-nano engineering
Schedule
1. Basics of micro-nano engineering
. Various micro-nano process and photo-induced process
. Laser Oscillation
. Laser devices and properties
. Basics of laser micro-nano engineering
. Micro thermal process by lasers 1
. Micro thermal process by lasers 2
. Ultra-fast laser processing
. Basics of MEMS
.Micro actuators
.Inkjet technologies 1
.Inkjet technologies 2
. Precision microfabrication for biotechnologies
14.Process monitoring in micro-nano processing
15. Precision microfabrication in industry
16. Examination
Evaluation Criteria ) Assignments counts 100%
Textbook) To be introduced in the class
Reference To be introduced in the class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150673/
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Seminar on Mechanical Engineering

4 units
Teacher of course

Target) To obtain deeper knowledge and presentation abilities by reading scientific
papers concerning mechanical engineering related to each Master’s thesis.

Outline) In order to complete each Master’s thesis, to read and to understand
scientific papers and to make a discussion with an instructor.

Keyword) Master's thesis, Mechanical engineering

Goal) To obtain abilities to read scientific papers concerning each Master’s thesis
and to make a presentation.
Schedule
1. To read ten scientific papers concerning each Master’s thesis and to make
a presentation.
2.To read five scientific papers concerning mechanical engineering and to
make a presentation.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150015/

Studenty Able to be taken by only specified class(es)
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Exercise on Mechanical Engineering

2 units
Teacher of course

Target) To obtain stficient knowledge and information required for completing
each Master’s thesis and to make a discussion with an instructor.

Outline) To read scientific papers on Master’s thesis and to make a presentation
under the direction of each laboratory’s instructor.
Keyword) Master's thesis, Mechanical engineering
Goaly To obtain knowledge and information concerning each Master’s thesis.
Schedule
1. To make a research on a problem concerning each Master’s thesis and to
make a presentation.
2. To discuss and to make a presentation on each Master’s thesis.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150012/
Studenty Able to be taken by only specified class(es)


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150012
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Mechanical Engineering Labolatory

6 units
Teacher of course

Target) To obtain comprehensive abilities for completing each Master’s thesis
through some related experiments.

Outline) To carry out some experiments concerning each Master’s thesis.
Keyword) Master’s thesis, Mechanical Engineering

Goaly To make a plan and to carry out experiments and to make a discussion on
the results.

Schedule
1. Under the direction of the instructor, to make a plan and to carry out the
experiment required for completing a Master's thesis.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150014/
Student) Able to be taken by only specified class(es)
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Graduate Course Information(2007/MASTER’s DEGREE) Intelligent Structures and Mechanics Systems Engineérvigchanical Engineering

Intelligent Structures and Mechanics Systems Engineering — Mechanical Engineering
Web page and CMS related subject

e Integrated Subjects

e Specialized Exercise and Experiments

Introduction to Intellectual Propel’.ty ............. WEB page, CMS Seminar on Mechanical Engineering ____________ WERB page, CMS
Managemen: TP'?Or)r/] of INew Business.......... wgg page, gmg Exercise on Mechanical Engineering............ WEB page, CMS
Presentation Method (). ... \WES page, CMS Mechanical Engineefing Labolatory ... WEB page, CMS
Internship (M) ... WEB page, CMS
Venture Business (M) .......................... WEB page, CMS
Long-term Internship........................... WEB page, CMS
e Common Subjects
Applied Fluid Dynamics..............ccvveu.n. WEB page, CMS
Advanced Applied Dynamics of Machine ........ WEB page, CMS
Advanced Fracture and Structural Mechanics. . ..WEB page, CMS
Physical properties of materials ................. WEB page, CMS
Project Management.......................o.... WEB page, CMS

Advanced Lecture on Semiconductor Nanotechnolgg$ page, CMS
e Basic Departmental Subjects
Quantum mechanics and advanced lecture in quantum physiéSER .

page, CMS

Superconductivity and superconducting materials WEB page, CMS
Advanced Computational Science .............. WEB page, CMS
Methods for analysis of mathematical phenomenaWEB page, CMS
SolidStatelonics.. ... WEB page, CMS

e Applied Departmental Subjects

SolidMechanics. ..., WEB page, CMS
Material Engineering................coooiin... WEB page, CMS
Fluids Energy Conversion Engineering.......... WEB page, CMS
Advanced thermodynamics..................... WEB page, CMS
Advanced Heat Transfer....................... WEB page, CMS
SystemDesign ... WEB page, CMS
Energy Conversion System ..................... WEB page, CMS
Digital Control Theory .............cooivviiiit. WEB page, CMS
Actuator Control Theory ........................ WEB page, CMS
Measurement Science and Technology.......... WEB page, CMS
Theory of Plasticity and Application to Metal Forming Processé&&B
page, CMS

Machine Tool and Nachining System ............ WEB page, CMS
Precision Machinery ....................co..... WEB page, CMS
Micro-Nano Engineering ................cooo ... WEB page, CMS
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Earth and Life Environmental Engineering — Chemical Science and Technology
Syllabus of subjects

List of Subjects

e Integrated Subjects
Introduction to Intellectual Property ........................... 88.
Management Theory of New Business ........................ 89..
Managementof Technology ..., .. 90..
Presentation Method (M) ......... ... 91.
INternship (M) . ..o e 92.
Venture Business (M) ... ..o 93.
Long-term Internship. ... 94..

e Common Subjects
Advanced Environmental Technology on Chemistry............ a5..
Engineering of Biological Environment........................ 96.
Advanced Environmental Systems Engineering............... 97..
Advanced Lecture on Semiconductor Nanotechnology......... 98...

e Basic Departmental Subjects
Quantum mechanics and advanced lecture in quantum physics.99. ...

Differential EQuations............... ... ... ... o ... 100
Advanced applied analysis. . ... 101.
Topics of Analysis for Mathematical Science ................. 102
e Applied Departmental Subjects
Nuclear magnetic resonance ...........coovviiiiiiinnnennnn, 103.
SolidStatelonics. ... 104
Advanced Materials Design. ... 105.
Advanced Organic Chemistry . ............ccoiiiiiiiinnn... 106.
Advanced Topics in Polymerization Reactions................ 107.
Advanced Physical Chemistry ................. ... ... ... 108
Advanced Electrochemistry................ ... o 1009.
Advanced Analytical and Environmental Chemistry........... 110
Advanced Chemical Reaction Engineering................... 111.
Advanced Separation Technology ..................cooo.. .. 112.
Advanced Materials Science .............. ... ..o oo 113.
Advanced Topics in Synthetic Chemistry..................... 114.
Advanced Topics in Materials Science ....................... 115.
Advanced Topics in Chemical Process Engineering .......... 116.
e Specialized Exercise and Experiments
Graduate Seminar in Chemical Science and Technology ...... 117..

Advanced experiments on chemical science and technology . . 118..
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Introduction to Intellectual Property

2 units

Part-time LecturefTohru SakaipPart-time LecturerJuichiroh OsameRart-time LecturerAkio Fuijii, Part-time Lectureryasushi Toyosu

Part-time LectureiKuniaki Kubota

Target) Understanding the basic systems and importance of protection and practical
use of intellectural property based on some examples.

Outline) It is necessary for a working $fain a company, a university, etc., in a
future.lt is introduced the importance to protect and practical use of intellectural
property at governments , industrial circles, univesities and institutes in Japan
using potential on scientific techniques. This lecture is treated the basic systems
of protection and practical use of intellectural property particularly based on

11.Use of intellectural property(Watanabe)

12. Stetragy of intellectural property on development of techniques(Y.Higuchi)

13. Effective intellectural property in development of techniques (Kubota)

14.Special lecture on a use of intellectural property by a chief executive
officer(1)

15. Special lecture on a use of intellectural property by a chief executive
officer(2)

strategy and invasion of patent in an organization such as company, universitgyaluation Criteria) Passing mark is over 60% on the examinations and the

etc. reports for each reaching level, respectively.
Style) Lecture Textbook) To be used textbooks made by lecturers.
Keyword) Intellectural property, Patent Law, Protect and Use of IntellecturalReference Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Property Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150533/
Relational Lecture) “Introduction to Intellectual Propert{0.5) Studenty For the course students and other graduate school students.
Requirement) No requierement Contact)

Notice) It is necessary to be present at two concentrated lecture.
Goal)
1. Understanding concept of intellectural property right.
2.Undestand the Patent Act, the Trademark Act,the Design Act and the
Copyright Act.
3. Understanding on basical practical use of intellectural property.
Schedule
1. Concept of intellectural property(Sakai)
2. Outline of intellectural property(Patent and Trademark)(Sakai)
3. Outline of intellectural property(Design and Copyright)(Sakai)
4. Patent, invention and invasion of patent (Sakai)
5. Management of intellectural property and use (Sakai)
6.A way of research and development and intellectural property in a
future(Sakai)
7. The midterm examination and its comment for Target and
8. History of system of intellectural property (Osame)
9. International trend of system of intellectural property (Osame)
10. Acquisition method of intellectural property right(Fujii)

= Sakai (+81-3-5600-2631, )
= Mizuguchi (A501, +81-88-656-7349, mizuguch@ce.tokushima-u.ac.j
p)Monday,11:00-12:30, 17:00-18:00
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Management Theory of New Business 2 units
Associate Professofatsuya DeguchiPart-time LecturefFirst-line men with experience of practical business

Target) New business is the word which means the business to make the most of 13.Product development and intellectual property
technical knowledge, technology, the new idea and which is developed creatively, 14.Business plan preparation practice
and that main bearer is the enterprise called a venture. There is a purpose of 15.Examination
this class in providing the knowledge which is necessary, and know-how and a 16.Business plan announcement meeting

spirit so that a taking lecture student may establish a venture business. Evaluation Criteria) It is evaluated by the presentation (40%) of the written
Outline) The regeneration of the Japanese society with the vitality is being examination (60%) and the business plan. And, the presentation of the written

asked. Government enforced "a university venture 3 years 1000 companiesexamination and the business plan is decided to be recognized only for the

plan” over Heisei 14-the 16th year. Though that goal was almost attained, it is taking lecture student who attended it fg82and more of the classes that it is

very important to promote entrepreneur education continuously from now on. opened.

Tokushima Prefecture supports this class based on the recognition done lifextbook)y The summary is distributed every time.

this, and it is established. Reference Several are introduced in the school hours.

Requirementy The person whom the one with the classroom is constructed b¥:ontents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150683/

the class start time in the person who doesn't learn the unit of "Introductio ) . . . .
. y - . . ... studenty he person who hasn'’t learned the unit of the new business outline that it
to new business” in the college, and a group are organized, and it is limited "’

. ) . . . ._is opened with this learning in all the students enrolled in the graduate school
to the person with the intention to make a business plan, and taking lecture is . . : )
recognized. yet is made the target. The number of completion people may be restricted in

. . : : . . the method such as a lottery in case of a taking lecture applicant many. As for
Notice) Being late and a whisper in class should be prohibited strictly. Be careful y g bp y

q in b it should di f exit and future taking lect the details, an applicant for taking lecture is to follow those directions because
OVer and again because It should diSpose of exit and Iuture taxing 1ecture May . notice which showed attention in taking lecture is done.
not be recognized when it is wicked.

. , . Note) The man of business that it is active in the forefront every time, and an

Goal) Learning of the necessary knowledge to establish venture business,and the_~ . o . ) ) .

. ) ; adviser are invited as an instructor, and working knowledge is provided for
ability which can make a business plan. S o " . .

hedul theory plus practice in this class from the specialist’s position. This class is the

Se eluguidance thing which is useful enough even if it is taken to the person who aims at a

2 What is the new business? general enterprise and a laboratory, the employment to the self-governing body

3. Keynote lecture and so on.
4. Theory of a stand-alone version venture success
5. The law knowledge which is necessary for entrepreneur
6. Fund-raising and capital policy
7. Indirect finance
8. Direct finance
9. The basis of the company management
10.The elementary knowledge of the business accounting
11.The point of the business plan preparation
12.Management strategy and marketing
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Management of Technology 2 units
Associate ProfessoFatsuya Deguchi

Target) About the production management of the automobile industry, it is  13.Case report "Around the products project of Honda - the two-wheeled

understood variously from the point of view such as "research and development”, vehicle ”
"production management”, "purchasing” and "quality control” "marketing” and 14.Case report "The path of internationalization of Honda”
"cross-cultural management”. 15. Case report "The personnel management of Honda”

Outline) It learns about the production management. This time, "the automobile 16.Summary and questions and answers
industry” specially takes up the production management of "Honda MotoiEvaluation Criteria ) It is evaluated in the remark (20%) in class and the middle,
Co.,Ltd. (following Honda)” even of that in the case, and the class to appreciate end of a term report (80% in total).

that importance with ranking of technology in management is taken. Textbook) It doesn't specially use.The summary and so on is distributed every
Requirement) Finish " Introduction to new business ” or " Advanced Lecture in  time.
management Theory of new business " . Reference Several are introduced in class.

Notice) Face a class when a taking lecture person surely does enough preparat@Bntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150031/
every time. And moreover, be the worst, but one person one time is to do SOM&denty The person who finished "Introduction to new business” or ” Advanced

remarks every time. Lecture in management Theory of new business “ in all the students enrolled
Goal) in the doctor former term course. And, the number of taking lecture people is
1. The elementary knowledge of management is learned. restricted to do intensive learning. (20-25 people will be made an upper limit.)
2.Ranking of the technology in management and that importance are |t is selected with some means in case of a taking lecture person many.
appreciated. Note) This class invites seven Honda alumnuni who did work in “research
3.1t learns how to solve the various problems which always occur in the spot 5.4 development”, "production management”, "purchasing”, "quality control”,
of the management through the case study and the business game. "marketing” , "cross-culutural management”, and so on as an instructor, and it is
Schedule the class to do case report. Even if it is seen nationwide, the trial done like this
1. Guidance is very rare, and it is a precious class. And, an applicant for taking lecture is to
2. Lecture "What in Management of Technology?” attend it in the guidance to hold it in advance.A schedule is indicated separately.
3. Case report "Rsearch and development of Honda”
4. Case study "Plan an overseas factory.” "A new car development order”
5. Lecture " Production management and purchasing”
6. Lecture "Quality control”
7.Case report "The production management of Honda”,"The supply chain

management of Honda”
8. Case study "Plan an overseas factory.”
9. Case report "The quality control of Honda”
10. Case study "Don’t make material defects flare up again.
11.Lecture "Marketing strategy”
12. Lecture "Cross-cultural management”
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Presentation Method (M) 2 units

Target) Poster and oral presentations, and journal publications are common means
of appealing the research work in various scientific and technological disciplines.
It's undoubtedly important for activating the research work. The lecture is
intending for students to learn mosffieient way to appeal their findings and
discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give
conference speech by themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion
in international conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted
showing the progress in preparation of international conferences as well as by
presentation records.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150854/

Studenty Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced fghdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Internship (M)

2 units

Target) This program is provided to increase knowledge and experience in the
actual industrial technology in various fields. Through the practical experience,
the program will allow students to become discerning and well-balanced
researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in
companies andr goverment fiices. Their fulfilment is evaluated by activity
reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy
to achieve the company’s goal. (2)

2. Understanding human relationship and communicative manner in a working
society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by supervisers in compargr and
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150026/

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Venture Business (M)

2 units

Target) Aims of the lecture are doing collaborative works with private enterprises
and establishing venture businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as
establishing collaborative research works with private enterprises. It's worth to
apply their accomplishment to an actual society beyond the range of a laboratory
work.

Goaly Objective of the lecture is to have experience and knowledge of collaborative
works with private enterprises and to mature the works to venture businesses.

Evaluation Criteria ) Credits are ackowledged in case of doing collaborative works
with enterprises ardr maturing them to venture businesses. Handouts, reports,
and presentation materials, etc. are evaluated to approve credits.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149975/

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Long-term Internship

6 units
ProfessorHideo Yamanaka

Target) This program is provided long-term internship in the actual industrial
companies and so on, doing a joint study between companies and university
on practical problems proposed by the company and practical experience of
management of technologies. Through the long-term internship, the program
will allow students to become a engineer with a core role in researches and
companies

Outline) Credits are acknowledged to students who experienced the internship in
companies or governmenfiees of 270 hours during three months or more and
presentation to executivefficer of the company. Their fulfilment is evaluated
by activity reports during internship and appraisal and interviewed report from
a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company
and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by mentors in companjgrand
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151090/

Student) Able to be taken by only specified class(es)

Contact)

= Nishida (K409, +81-88-656-7630, nishida@kg.tokushima-u.ac.jp)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

= Morimoto (A407, +81-88-656-7619, emi_morimoto@kg.tokushima-u.ac.]
P)

Note) Students who resister the coop-education program for "Pai-shape” engineers
with sense for management of technology, are able to have a grant-in-aid for
travel and so on. Ask committee members of long-term internship in your course
or coordinators of this program.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Environmental Technology on Chemistry 2 units
ProfessorJunko MotonakaProfessorKatsuhiro TamuraProfessorShigeru Sugiyamaissociate ProfessaMasahiro Katoh

Target) The present situation and subjects on chemistry in view of environmental 9. Approach from biochemistry (2)

pollution will be introduced. Recent development in chemistry to attempt to  10.Approach from catalysis (1)

solve those subjects will be explained. 11. Approach from catalysis (2)
Outline) Based on the historical background on environmental pollution, the recent  12. Approach from chemical process engineering (1)

progress on analytical chmistry, biochmistry, catalysis and chemical process 13.Approach from chemical process engineering (2)

engineering for environmental protection will be explained. The presentation on 14.Presentation (1)

environmental subjects by students will be required. 15. Presentation (2). Submission of the report on the present course will be
Style) Lecture and excercise required.

Keyword) environment, analytical chemistry, biochemistry, catalyst, chemicaEvaluation Criteria ) Assignments count 100% mainly based on the presentation
process and report submitted.

Fundamental Lecture) “Advanced Analytical and Environmental Chemisigyo,  1€Xtbook) To be announced ih the class.
=110 page) “Advanced Physical Chemistrif.0, =108 page) “Advanced Reference To be announced in the class.

Materials Sciencd1.0, =113 page) Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149927/
Relational Lecture) “Engineering of Biological Environmen{0.5, =96 page) Studenty Able to be taken by only specified class(es)
“Advanced Environmental Systems Engineerif@gs, =97 page) Contact)
Requirement) Requires undergraduate level knowlwdge of chemistry and chemical = Motonaka (G611, +81-88-656-7409, motonaka@chem.tokushima-u.ac.]
engineering. 9))
Goal) = Tamura (G509, +81-88-656-7416, tamura@chem.tokushima-u.ac.jp)
1. To understand the present situation for environmental subjects on engineering = Sugiyama (G309, +81-88-656-7432, sugiyama@chem.tokushima-u.ac.j
(lectures from 1st to 5th, 14th and 15th).. p)

2.To develop ability for solving the environmental subjects (lectures from = Katoh (M304, +81-88-656-7429, katoh@chem.tokushima-u.ac.jp)
6th to 15th).

Schedule

1. Histroty on environmental problems (1): Pollution

2. Histroty on environmental problems (2): Approach to solve the problems

3. Histroty on environmental problems (3): Recent technology

4. Recent situation on environmental technology (1): New problems on
pollution

5. Recent situation on environmental technology (2): Recent development of
technology

6. Approach from analytical chemistry (1)

7. Approach from analytical chemistry (2)

8. Approach from biochemistry (1)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Engineering of Biological Environment

2 units
ProfessorYoshitoshi NakamuraAssociate Professddaruhiko Sakuraba

Target) To understand recent studies on engineering of biological environment.
Outline) Advanced lectures for recent studies on engineering of biological
environment
Style) Lecture
Keyword) Environment, Biology, Engineering
Requirementy N/A
Notice) N/A
Goal)
1. To understand general concepts of biomass

2. To understand biomass conversion engineering

3. To understand general concepts of bioremediation
Schedule

1. General concepts of biological environment
. Characteristics of biomass and it§estive utilization
. Pretreatment of biomass by physical method
. Pretreatment of biomass by chemical method
. Pretreatment of biomass by biological method
. Conversion of biomass into useful materials
. Conversion of biomass into useful materials
. Process system engineering fdfegetive conversion of biomass
. Reports
. Classification, role, and application method of environmental organism
. Bioremediation in water environment
. Bioremediation in air environment
. Bioremediation in soil environment
.Environmental hormones, chemical pollutions and ethics

15. Recent topics and trend of industry for engineering of biological environment

16. Final Reports
Evaluation Criteria ) Evaluation of Reports
Textbook) Prints
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150430/

Contact) Nakamura (720, +81-88-656-7518, ynakamu@bio.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Environmental Systems Engineering 2 units
ProfessorShuichi HashimotoProfessorYasunori Kozuki,Associate Professoghoichiro FujisawaProfessorOsamu Sueda
ProfessorAkio Kondo, ProfessorYoshiyuki Kidoguchi,Associate ProfessoBhigeki MatsuoAssociate ProfessorYoshinobu Hirose

Target) To understand the present environmental problems and to acquire th@ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149983/

advanced of the technique and the approach to solve problems on the point @bntacty Matsuo (Eco404, +81-88-656-7538, matsuos@eco.tokushima-u.ac.jp)
the ecosystem engineering.
Outline) To explain the structure and function of environmental systems, the
relationship between civil life and disaster prevention systems, and the changes
of social system due to the technological revolution and the policy.
Style) Lecture

Keyword) environmental policy, natural disaster, energy saving technology, welfare
technology, miromechanical engineering
Goal)
1. To understand the factor of environmental systems
2. To understand the strucure of environmental systems
3. To understand the civil life and natural disaster prevention systems

Schedule

1. The policy and natural disaster prevention measures (1)
2. The policy and natural disaster prevention measures (2)
3. The factor of environmental systems

4. Example of environmental systems

5. The structure of environmental systems

6. Example of structure of environmental systems

7. Civil life and nano-technology 1

8. Civil life and nano-technology 2

9. Midterm presentation
10. Well being technology 1
11.Well being technology 2
12. Ecosystem engineering 1
13. Ecosystem engineering 2
14.Hydrogen engine technology
15.Diesel engine engineering

Evaluation Criteria ) Assignments count 100%
Textbook) To be introduced in th class
Reference To be introduced in th class
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Lecture on Semiconductor Nanotechnology 2 units
ProfessorToshiro Isu,Associate ProfessofFakahiro Kitada

Target) This class introduces basic principles of the semiconductor nanotechnologtudenty Any students can attend the class.
and their application to the quantum devices. Contact)

Outline) Basics of semiconductor physics and quantum mechanics are introduced = Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp)Tue -Thu
to understand material properties of quantum confined nanostructures. Recent 10:00-14:00
progress in fabrication techniques and device applications of semiconductor = Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp)Mon.
nanostructures (quantum wells, wires and dots) will be reviewed. 10:00-14:00

Style) Lecture

Keyword) Quantum confined nanostructures, Semiconductor nanoscience, Electron
devices, Photonic devices

Requirement) None.
Notice) None.

Goaly To understand basic properties of semiconductor nanostructures and quantum
devices.
Schedule
1. Introduction to semiconductor nanostructures

. Electronic states in quantum confined structures
. Electrical properties of superlattices
. Fabrication technique of quantum wires and wells
. Characterization of heterointerfaces
. Characterization of nanostructures
. High-speed electron devices
. Optical properties of quantum wells

9. Semiconductor laser diodes
10. Quantum €ect devices
11. Fabrication technique of quantum dots
12. Quantum dot devices (1)
13. Quantum dot devices (2)
14.Recent topics of semiconductor nanotechnology (1)
15. Recent topics of semiconductor nanotechnology (2)

Evaluation Criteria ) Assignments count 100%

Textbook) None.

Reference Will be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151092/
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Quantum mechanics and advanced lecture in quantum physics

2 units
Associate ProfessoYoshitaka Michihiro

Target) This class introduces the quantum mechanics.
Outline) Basics of quantum mechanics are introduced.
Style) Lecture

Goal) To understand the outline of quantum mechanics.

Schedule

1. Introduction

2. Variation

3. Lagrangian

4. Hamiltonian

5. The principles of quantum mechanics (1) Operator

6. The principles of quantum mechanics (2) Wavefunction

7. The principles of quantum mechanics (3) Expectation value
8. The principles of quantum mechanics (4) Sidinger equation
9. Example (1) the square well potential
10. Example (2) the linear harmonic oscillator
11.Example (3) hydrogen atom
12.The principles of quantum mechanics (5) Heisenberg equation
13. Many-body problem
14.Field quantization
15.Phonon

Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150836/
Contact) Yoshitaka Michihiro (A203)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Differential Equations 2 units
Associate Professalobuyoshi Fukagai

Target) Introduction to mathematical theory offfirential equations.
Outline) Boundary value problems of second order linedfedential equations.
Style) Lecture
Keyword) ,
Goal) To be familiar with Sturm-Louville type equations.
Schedule
1. Introduction

.Helmholtz’s equation
. Eigenvalues and eigenfunctions
. Green’s function
. Residue analysis
. Expansion of Green’s function
. Fourier series
. Existence theorem
. Sturm-Liouville problems
.Characteristic function

11. Solvability of boundary value problems

12.Basic estimates

13. Distribution of eigenvalues

14. Eigenfunction expansion

15. Review
Reference
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150800/
Student) Able to be taken by student of other department

Contacty D00ODOOD (AD 2190)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced applied analysis 2 units
Assistant ProfessoKuniya Okamoto

Target) To learn the functional analytic methods which are basic tools for
mathematical sciences.

Outline) This subject provides basic theory of functional analysis which is
considered as linear algebra in infinite-dimensional spaces. Functional analytic
approaches to phenomena described Itkedintial equations are introduced.

Goal) To apply the theory of modern analysis and recognize its significant role.

Schedule

1. Introduction (What is functional analysis?)

. Linear operators on finite-dimensional linear spaces

. Eigenvalue problems

. Matrix exponentials

. Hilbert spaces, Banach spaces

. Function spaces

. Linear operators in infinite-dimensional linear spaces

. Spectral resolutions

9. Fourier transforms

10. Operational calculus

11.Integral transforms, Resolvent operators

12. Strongly continuous semigroups

13. Abstract Cauchy problems

14. Applications to partial dferential equations

15. Summary

Evaluation Criteria ) Evaluation by the report.
Webpage http://math9.pm.tokushima-u.ac.jp/lecture/
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149896/

Contact) 0 O (A212 O, TEL/FAX: 656-9441, E-mail: okamoto@pm.tokushima-
u.ac.jp)

O~NO Ok WDN
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Topics of Analysis for Mathematical Science 2 units
Associate Professahtsuhito Kohda

Target) Mathematical theory and technique for analysis of engineering phenomena

Outline) Mathematical theory to analyze problems in engineering and its
application, mainly theory and technique oftdrential equations

Style) Lecture

Relational Lecture) “Advanced applied analysi€).2, =23 page) “Differential
Equations(0.2, =20 page)
Requirement) If you like undergraduate-level mathematics, it will befmient.
Goal) To be familiar with mathematical theory, that helps engineering study.
Schedule
1. Introduction to basic modern mathematics 1

. Introduction to basic modern mathematics 2

. Linearity and nonlinearity

. Representation formula and existence of solutions 1

. Representation formula and existence of solutions 2
. Representation formula and existence of solutions 3
. Behavior of solutions and problems of engineering 1
. Behavior of solutions and problems of engineering 2

9. Solutions and spaces of functions 1
10. Solutions and spaces of functions 2
11. Solutions and spaces of functions 3
12. Topics of modern analysis 1
13. Topics of modern analysis 2
14. Mathematics and computer
15. Summary

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150370/
Contact) Kohda (A211, +81-88-656-7546, kohda@pm.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Nuclear magnetic resonance

2 units
ProfessorTakashi Ohno

Target) This lecture explains principles of NMR and introduces applications to
solid stste physics and chemistry.

Outline) Nuclear magnetic moment and its interaction with an external magnetic
field are explained based on quantum mechanics. Some examples of its

application to solid state physics and chemistry are introduced.

Style) Lecture

Keyword) Nuclear magnetic resonance, spectrum, spin - lattice relaxation, Knight
shift, chemical shift

Schedule

1.
. magnetic moment of electron

. method for NMR obserbation

. apparatus for NMR measurement

. spin echop and spectrum

.spin - lattice relaxation rate

.NMR in metals

. high Tc superconductors

.NMR / NQR in high Tc superconductors
.chemical shift

.Knight shift

.NMR in chemistry

.magnetism and NMR

14.
15.
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magnetic moment of nuclei and Boltzmann’s distribution

NMR / NQR in superconductors
NMR in super ionic conductors

Textbook)
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149951/
Contact) Takashi Ohno (A201, 656-7549)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Solid State lonics

2 units
Assistant ProfessokKoichi Nakamura

Target) This class introduces topics in solid state ionics, conduction mechanism
in ionic conductors and techniques to study solid state ionics.

Outline) Basic experimental and theoretical approaches to understand solid state

ionics are introduced and discussed in terms of “ion dynamic”.
Keyword) lonic conductor, lonic dfusion, Secondary battery

Goal)

1. To understand basic physical and chemical properties of ionic conductors.

2.

To understand basic technique to study ionic conductors.

Schedule

1.
. Band theory and conduction mechanism
. Defect in lonic crystal

. Diffusion in solid

. Diffusion mechanism in solid

. Solid electrolyte

. Mixed conductor

. Electrical conductivity

. Application - lon secondary battery -

10.
11.
12.
13.
14.
15.
16.

O O NO UL WDN

Introduction to solid state ionics

Application - Fuel cell -

Electrical conductivity measurement
Nuclear Magnetic Resonance
Ultrasonic measurement

Recent topics on solid state ionics
Future in solid state ionics

Test

Evaluation Criteria )

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150195/
Contact) Nakamura (A216, +81-88-656-7577, koichi@pm.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Materials Design 2 units
ProfessorYasuhiko KawamuraAssociate ProfessdKeiji Minagawa

Target) To understand functions and design of various soft materials in relation t€ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150249/

the molecular structure and properties. Contact) Minagawa (G612, +81-88-656-9153, minagawa@chem.tokushima-u.a
Outline) This class introduces structures, properties, and functions of various soft c.jp)
materials including functional polymers.

Style) Lecture
Keyword) Soft Matter, Functional Polymer, Properties of Polymers

Goal)
1.To understand properties and functions of soft materials, especially
polymers, in relation to the molecular structure.
2.To understand methods of molecular and material design for obtaining
desired function.
3. To research and present topics related to functional polymers.

Schedule
1. Introduction to softl materials
. Structure of polymers 1
. Structure of polymers 2
. Properties of polymes 1
. Properties of polymes 2
. Functional polymers 1
. Functional polymers 2
. Hydrophilic polymers and hydrogels
9. Colloids
10. Amphiphilic molecules
11.Liquid crystals
12. Topics 1
13. Topics 2
14. Topics 3
15. Topics 4
16. Summary

Evaluation Criteria ) Assignments count 100%.
Textbook)

Reference lan W. Hamley, Introduction to Soft Matter, John Wiley & Sons, New
York, 2000
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Organic Chemistry 2 units
ProfessorYasuhiko Kawamura

Target) This lecture intends to reconstruct knowledge of basic organic chemistry 14.Reaction mechanism and prediction: Reaction rates, Eyring and Hammett
in view of structure and reactivity aspects and thus, aims at grasping essence equations
shown in the real organic chemistry journals. 15. Physical influence on organic reactions

Outline) We wish to discuss 1) an advanced nomenclature of complicated organic 16.Final exam.
molecules and chemistry informatics, 2) stereochemistry, 3) logical synthesis @&valuation Criteria) Students are credited by the results of evaluation of their

organic molecules, and finally, 4) physical influence on organic reactions. reports (50%) and scores of the final exam (50%).
Style) Lecture Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150960/
Keyword) Nomenclature, Stereochemistry, C-C Bond formation, MultistepStudent) Able to be taken by only specified class(es)

synthesis, Physical influence Contacty Kawamura (410 Chem Bldg, +81-88-656-7401, kawamura@chem.tok
Fundamental Lecture) “Organic Chemisti(1.0), “Synthetic Organic Chem- ushima-u.ac.jp)

istry”(1.0), “Fundamentals of Organic Reaction Mechanigns)
Relational Lecture) “Advanced Topics in Synthetic Chemist(@'5, =114 page)
Goal)
1. Understanding essence of organic chemistry journals.
2. Ability to suggest or propose the way to solve various organic chemistry
subjects.
Schedule
1. Nomenclature of complicated organic molecules 1. Bridged cyclic and
ring-fused hydrocarbons
. Nomenclature of complicated organic molecules 2: Heterocyclic compounds
. Chemistry informatics
. Stereochemistry 1: Terminology and definition
. Stereochemistry 2: Optical rotation and resolution, asymmetric synthesis
. Functional group preparation 1: Carboxylic acids and their derivatives
. Functional group preparation 2: Aldehydes and ketones, alcohols and
ethers
. Functional group preparation 3: Alkyl halides, amines. isocyanates, etc.
9. C-C Bond formation 1: Nucleophilic and electrophilic reactions, carbanions,
and enolates
10.C-C Bond formation 2: Cycloaddition reactions
11.C-C Bond formation 3: Recent advances
12. Multistep synthesis 1: Retrosynthetic analysis and application
13. Multistep synthesis 2. Annelation reactions; Report on an example of the
recent organic synthesis
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Topics in Polymerization Reactions 2 units
ProfessorKoichi Ute, Assistant Professofomohiro Hirano

Target) The purpose of this class is to understand the principles and mechanisr&valuation Criteria) Assignment counts 100% mainly based on the report
of polymer syntheses. submitted.

Outline) The mechanisms and kinetics in radical, ionic, coordination, group-Textbook) To be announced in the class.
transfer, ring-opening, polyaddition, and polycondensation polymerizationReference To be announced in the class.

will be explained. Living ionic, metathesis, stereospecific, and asymmetricboments Ared) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150309/
polymerizations will be introduced as precise polymerizations. Student Able to be taken by only specified class(es)

Style) Lecture
yie) Contact)

oo, s PoTTE209% 2 Ut (157, we@cnemiostina s
’ . _ = Hirano (G405, +81-88-656-7403, hirano@chem.tokushima-u.ac.jp)
Fundamental Lecture) “Polymer Chemistr}(1.0), “Functional Polymer De-
sigr’(1.0)
Relational Lecture) "“Advanced Organic Chemistry.5, =106 page)
Requirement) Requires undergraduate level knowlwdge of chemistry.
Goal)
1. To understand the principles of polymer syntheses.
2. To understand relationship between monomer structure and reactivity in
polymerization reaction.
Schedule
1. classification of polymerization reaction.
. radical polymerization - kinetics
.radical polymerization - initiators
. radical polymerization - initiating reaction
.radical polymerization - propagating reaction
. radical polymerization - chain transfer and terminating reactions
.living radical polymerization
. nhovel polymerization reactions via radical mechanism
9. cationic polymerization
10.living cationic polymerization
11.anionic polymerization
12.living anionic polymerization
13. coordination polymerization
14.coordination polymerization
15. polyaddition polymerization
16. condensation polymerization

0O ~NO Ok WN

— 107 —


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150309
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150191
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150066
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150066
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150309/
mailto:ute@chem.tokushima-u.ac.jp
mailto:hirano@chem.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Physical Chemistry

2 units

ProfessorKatsuhiro TamuraProfessorYasuhiro UosakiAssistant ProfessoYoshihisa Suzuki

Target) The main goal of this class is to understand the relationship between th®chedule

principle of physical chemistry and real phenomena. Solvation, crystal growth,
phase transition of lipid bilayer (as the model of biomembrane) and bioassay of
pollutant are the main topics of this class.

Outline) (Solvation phenomena) Many chemical reactions are studied in liquids.
Although solvation process plays a key role in these reactions, it is
hard to understand the solvation quantitatively. In this lecture, “solvation
thermodynamics” based on statistical mechanics is introduced and the methods to
understand the solvation theoretically are explained. (Crystal Growth) Concepts
and technology of crystal growth play an important role in design of materials
and structure analysis. The main goal of this class is to provide a solid
introduction to the fundamentals of crystal growth that can be used to describe
various phenomena involving equilibrium conditions, rate processes, surface or
interface properties, etc. (Phase transition and bioassay of pollutant) The physical
properties of various micelles (normal and reversed micelles) and liposomal
membranes are discussed. The chemical reactions including bioreactions in
such molecular assemblies are also mentioned. Calorimetry and high-pressure

1. Statistical mechanics and thermodynamics

2. Chemical potential

3. Solvation thermodynamics

4. Solvation energy

5. lon solvation

6. Thermodynamics of phase transition

7. Nucleation

8. Ideal growth rate of crystal

9. Surface structure and roughning transition
10. Surface kinetics
11.Physical properties of associated micelles and chemical reactions in the

micelle.

12.Basis of calorimetry and calorimetry in biochemistry
13. Measurement of bioactivities and growth thermograms of microorganisms
14. Application of calorimetry to the measurements of pollutant
15.Bioassay of gas by using a gas pressurizing method

techniques to study these chemical and physical phenomena are lectured fr&waluation Criteria ) Assignments count 100%.
the viewpoint of basic and applied fields (for instance bioassay of pollutant). Textbook) To be announced in the class

Style) Lecture Reference Yukio Saito, Statistical Physics of Crystal Growth, World Scientific,
Keyword) Solvation, crystal growth, Biomembrane, Bioassay Singapore, 1996
Fundamental Lecture) “Basic Physical Chemistty1.0), “Physico-chemical Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150849/

Excercise 1(1.0), “Biophysical Chemistr(1.0), “Physico-chemical Properties Studenty Able to be taken by only specified class(es)

of Fluids'(1.0) Contacty Tamura (G509, +81-88-656-7416, tamura@chem.tokushima-u.ac.jp)

Relational Lecture) “Advanced Topics in Materials Sciend@’s, =115 page)

Requirement) Students are required to have a good understanding of undergraduate-
level physical chemistry and related subjects.
Goal)
1. To understand the fundamentals of solvation phenomena
2. To understand the fundamentals of crystal growth
3. To understand the outline of molecular assemblies and the fundamentals
of thermal analysis
4. To understand bioassay as an analytical method for pollutant
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Electrochemistry 2 units
ProfessorEiji Kanezaki

Target) Molecular science based quantum chemistry minded for current topics will ~ 16.examination
be present both in experimental and theoretical fields with emphasis on moleculxtbook) not specified

spectroscopy in relation to molecular structure and molecular properties Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150582/
Outline) Basic studies on the electronic states of molecules are presented froﬁludent} Able to be taken by only specified class(es)

aspects of molecular spectroscopy under outer stresses of electric, magnetic ?cgntaco Kanezaki (G516, +81-88-656-0444, kanezaki@chem.tokushima-u.ac.]

of optical forces to molecules or molecular assemblies. Although discussion wil o)refer to the official HIS '

be mainly focused onto some resonace conditions of the forces, their double

resonance will be included if time is not pressed

Style) Lecture
Keyword) molucular spectrocsopy

Fundamental Lecture) “Graduate Seminar in Chemical Science and Tech-
nology”(1.0, =117 page) “Advanced experiments on chemical science and
technology(1.0, =118 page)

Relational Lecture) “Graduate Seminar in Chemical Science and Technol@dgy,”
=117 page) “Advanced experiments on chemical science and techno{ogy”
=118 page)

Goal) To understand, at least, one of the current topics in quantum chemistry

Schedule
1. plan of lecture

. molecular spectroscopy
. molecular spectroscopy
. molecular spectroscopy
. molecular spectroscopy
. electronic states of molecules
. electronic states of molecules
. electronic states of molecules

9. electronic states of molecules
10. electronic states of molecules
11.interaction of molecules with outer fields
12.interaction of molecules with outer fields
13.interaction of molecules with outer fields
14.interaction of molecules with outer fields
15.interaction of molecules with outer fields
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Analytical and Environmental Chemistry 2 units
ProfessorJunko MotonakaAssociate Professavlikito YasuzawaAssistant Professofomoki Yabutani

Target) Lecture the current advance of analytical chemistry and earth environmental
problem from e viewpoint of analytical chemistry to understand.

Outline) Outline the histry and advance of analytical chemistry and environmental
pollution. Lecture the sampling and preparation, separation method and after
treatment method, analytical method with photon, analytical method with
electron, analytical method with ion, chemical sensor, environmental pollution
and nalytical method of environmental analysis.

Style) Lecture

Keyword) Analytical Chemistry, environmental analytical chemistry

Goal)

1. Understand of the current advance of analytical chemistry.
2. Understand of the earth environmental problem.
Schedule
1. Introduction
2. Histry and advance of analytical chemistry
3. Sampling and preparation
4. Separation method and after treatment method
5. Analytical method with photon
6. Analytical method with electron
7. Analytical method with ion
8. Chemical Sensor
9. Environmental pollution
10. Environmental pollution
11. Analytical method of environmental analysis
12. Analytical method of environmental analysis
13.Conclusion
14. Test
Evaluation Criteria ) Evaluate of approach to the lecture(40%) and test(60%)

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150889/
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Chemical Reaction Engineering 2 units
ProfessorKatsuhiro KawashiroAssistant Professoken-Ichiro Sotowa

Target) This class introduces chemical reactor design and optimization techniquédvaluation Criteria ) Assignments count 100%.
that can be used for determing the optimal design and operating conditions ¥&xtbook) To be introduced in the class.

chemical p.rocesses. _ _ ' _ Reference To be introduced in the class.
Outline) Basics of chemical reactor and process design and operation will bgqntents Area http:/cms.db.tokushima-u.ac.jp/DAV/lecture/149944/
introduced using a chemical reaction process as an example.

Student) Able to be taken by only specified class(es)
Style) Lecture

Contact
Keyword) reactors, process design, optimization, reaction engineering = I><awashiro (G308, +81-88-656-7431, kawasiro@chem.tokushima-u.ac.j
Fundamental Lecture) “Differential Equationg0.2, =100 page) “Chemical p)
Reaction Engineerirf¢0.8), “Quantum mechanics and advanced lecture in = Sotowa (Chemistry and biotechnology building, 307., +81-88-656-4440,
guantum physicg0.4, =99 page) sotowa@chem.tokushima-u.ac.jp)16:00-17:00, Monday and Tuesday.
Relational Lecture) “Advanced Materials Sciencé.2, =113 page) “Advanced (can be contacted whenever available)

Separation Technologyl.2, =112 page)

Requirement) Students are required to have a good understanding of chemical
engineering and related subjects in an undergraduate course.

Goal)
1. To understand the outline of chemical reactor and process design.
2. To understand several basic optimization techniges for chemical processes.

Schedule
1. Single ideal reactors

. Design for single reactors 1
. Design for single reactors 2
. Design for multiple reactions 1
. Design for multiple reactions 2
. Nonideal flow reactor 2
. Nonideal flow reactor 2
. Introduction to opmization problem

9. Linear programming
10. Nonlinear programming
11. Steepest descent method and line search
12.Integer programming problem
13. pinch technology
14.Process design exercise
15. Recent topics on process optimization
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Separation Technology 2 units
ProfessorTahei TomidaAssociate Professdvlasahiro Katoh

Target) The purpose of this class is to understand typical separation processes, @entents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150891/
concepts and mathematical treatments for mass transfer. Contact)
Outline) Separations are prominent in manufacture of chemicals, pharmaceuticals, = Tomida (G312, +81-88-656-7425, tomida@chem.tokushima-u.ac.jp)
metals etc. Various separation methods have been developed in chemical industry. = Katoh (M304, +81-88-656-7429, katoh@chem.tokushima-u.ac.jp)
Separations are also needed for treatment of hazardous wastes and for pollution
control, especially for recycle and recovery of resources. The following types of
systems will be discussed: principal of various separation methods, fundamentals
of mass transfer, separation with phase change, gas absorption with chemical
reactions, extraction, adsorption and ion exchange, membrane separation,
methods of continuous separation. Mathematical treatments will include methods
of characteristics and moment analysis. To facilitate understanding and practical
application, a practice or a report will be also imposed on every item.
Style) Lecture
Keyword) mass transfer, separation processes
Goal)
1. To understand several separation processes
2. To understand mathematical treatments for mass transfer
Schedule
1. Several separation processes and the concepts
2. Mass transfer
3. Gas absorption, steady analysis
4. Gas absorption, unsteady analysis
5. Gas absorption with chemical reaction
6. Gas absorption apparatuses
7. Adsorption equilibrium
8. Adsorption velocity and diusion
9. Chromatography
10.Moment analysis
11.The principle of membrane separation
12.Membrane permeability
13. Separation process using hollow fiber
14. Continuous separation process
15. Test
Evaluation Criteria ) Evaluate of approach to the lecture(40%) and test(60%).
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Materials Science 2 units
ProfessorShigeru Sugiyamaissociate Professofoshihiro Moriga

Target) The purpose of this class is to understand the basic concepts of group 12.Solid state NMR (1): Introduction
theory and the most up-to-date analytical procedures, which are necessary in 13.Solid state NMR (2): MAS

developing new material science. 14.Solid state NMR (3): CP MAS

Outline) The fundamentals of group theory for understanding the physical 15.Solid state NMR (4): Case study. Submission of the report on the present
properties of materials based on the crystal (molecular) symmetry will be course will be requested.
introduced. The recent analytical techniques on catalysts such as XAFS amlaluation Criteria) Assignment counts 100% mainly based on the report
solid state NMR will be explained. submitted.

Style) Lecture Textbook) To be announced in the class.

Keyword) point group, group theory, catalyst, XAFS, solid state NMR Reference To be announced in the class.

Fundamental Lecture) “Nuclear magnetic resonange’0, =103 page) “Solid Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150243/
State lonics{1.0, =104 page) “Material Scienc¥1.0) Student) Able to be taken by only specified class(es)

Relational Lecture) “Advanced Chemical Reaction Engineerii@5, =111 page) Contact) Sugiyama (G309, +81-88-656-7432, sugiyama@chem.tokushima-u.ac
“Advanced Environmental Technology on Chemis{ty5, =95 page) ip)

Requirementy Requires undergraduate level knowlwdge of chemistry.

Notice) Submission of exercise or report will be requested in the lectures from the
1st to 7th.

Goal)
1. To understand the basis of group theory in the lectures from 1st to 7th.
2. To understand the advanced analytical procedure such as XAFS and NMR
in the lectures from 8th to 15th.

Schedule
1. Point group, Stereographic projection, Symmetry operation (1)
2. Point group, Stereographic projection, Symmetry operation (2)
3. Introduction to group theory, Multiplication table, Subgroup and cyclic

group

. Representation, Similarity transformation and class

. Reducible and irreducible representations, Character table

. Great orthogonality theorem, Direct product

. Projection operator, Case study

. XAFS (1): Introduction

9. XAFS (2): Transmission mode

10. XAFS (3): Fluorescence mode

11.XAFS (4): Case study
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Topics in Synthetic Chemistry

1 unit
Part-time Lecturer

Target) To learn recent research topics on organic and synthetic chemistry.

Outline) Recent topics in reaction and syntheses in organic, organometallic,
biomimetic, inorganic, and polymer chemistries.

Style) Lecture

Keyword) organic chemistry, synthetic chemistry

Fundamental Lecture) “Organic Chemistr}(1.0), “Molecular Design in Chem-
istry” (1.0), “Synthetic Organic Chemisti{1.0)

Relational Lecture) “Advanced Organic Chemistr{d.5, =106 page) “Advanced
Topics in Polymerization Reaction®’5, =107 page) “Advanced Materials
Design’{0.5, =105 page)

Goal) To be able to explain the importance and breakghrough in the research area.

Evaluation Criteria) To be annouced by the lecturer in the class.
Textbook) To be accounced in the class.

Reference To be announced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150833/
Student) Able to be taken by only specified class(es)

Contact) Kawamura (410 Chem Bldg, +81-88-656-7401, kawamura@chem.tok
ushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Topics in Materials Science

1 unit
Part-time Lecturer

Target) To learn recent research topics on materials science

Outline) Basic theories of physical and chemical properties, and structure of
materials will be lectured by an lecturer from other research institutions.

Style) Lecture
Keyword) material, properties, chemical structure
Fundamental Lecture) “Physical Chemistfy(1.0), “Inorganic Chemistr}(1.0)

Relational Lecture) “Advanced Physical Chemistrgd.5, =108 page) “Ad-
vanced Analytical and Environmental Chemis{y5, =110 page) “Advanced
Electrochemistry(0.5, =109 page)

Goaly To be able to explain the importance and breakthrough in the research area

Schedule
1. To be annouced by the lecturer

Evaluation Criteria) To be announced by the lecturer in the class.

Textbook) To be announced by the lecturer

Reference To be announced by the lecturer

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150830/

Studenty Able to be taken by only specified class(es)

Contact) Kanezaki (G516, +81-88-656-9444, kanezaki@chem.tokushima-u.ac.j
p)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineeringhemical Science and Technology

Advanced Topics in Chemical Process Engineering

1 unit
Part-time Lecturer

Target) To learn recent topics on chemical process engineering.

Outline) Recent trends in chemical engineering, process design and development
will be explained by a lecturer from other research institutions.

Style) Lecture
Keyword) chemical engineering, process engineering

Fundamental Lecture) “Chemical Engineering Principlgd.0), “Chemical Re-
action Engineerint(1.0), “Separation Science and Technold@yo), “Material
Sciencé(1.0)

Relational Lecture) “Advanced Chemical Reaction Engineerig@b, =111
page) “Advanced Materials Scienc@.5, =113 page) “Advanced Separation
Technology(0.5, =112 page)

Goaly To be able to explain the importance and breakthrough in the research area.

Schedule
1. To be announced by the lecturer in the class

Evaluation Criteria ) To be announced by the lecturer

Textbook) To be announced by the lecturer

Reference To be announced by the lecturer

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149947/

Studenty Able to be taken by only specified class(es)

Contact) Sugiyama (G309, +81-88-656-7432, sugiyama@chem.tokushima-u.ac
ip)
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Graduate Seminar in Chemical Science and Technology

4 units
Teacher of course

Target) To improve the skills in reading academic papers and in making
presentation.

Outline) The students will read some academic papers and make presentation on
the context. Through the presentation and discussion, the students will improve
the skill in making presentations and learn how the research results can be
applied to the industry.

Style) Lecture in combination with Portfolio
Keyword) discussion, literature, presentation

Fundamental Lecture) “Undergraduate WorK1.0), “Seminar on Chemical Science
and Technologi(1.0)

Relational Lecture) “Advanced experiments on chemical science and technol-
0gy”(0.5, =118 page)

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149932/

= i =
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Advanced experiments on chemical science and technology 8 units
Teacher of course

Target) To learn how to conduct a research as an independent researcher

Outline) Students will conduct a research work related to the master’s thesis, and
acquire a broader knowledge of engineering.

Keyword) research, thesis

Fundamental Lecture) “Undergraduate Work1.0), “Seminar on Chemical Science
and Technologi(1.0)

Relational Lecture) “Graduate Seminar in Chemical Science and Technol@dy,’
=117 page)

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149931/
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Earth and Life Environmental Engineering — Chemical Science and Technology
Web page and CMS related subject

e Integrated Subjects e Specialized Exercise and Experiments

Introduction to Intellectual Property ............. WEB page, CMS Graduate Seminar in Chemical Science and Technolog\VEB. page,
Management Theory of New Business.......... WEB page, CMS CMS

Management of Technology .................... WEB page, CMS Advanced experiments on chemical science and technoldgy page,
Presentation Method (M) ....................... WEB page, CMS CMS

Internship(M). ... WEB page, CMS

Venture Business (M) ... WEB page, CMS

Long-term Internship........... .. ...l WEB page, CMS

e Common Subjects
Advanced Environmental Technology on Chemistiy/EB page, CMS
Engineering of Biological Environment.......... WEB page, CMS
Advanced Environmental Systems Engineering . . WEB page, CMS
Advanced Lecture on Semiconductor Nanotechnolgg$ page, CMS
e Basic Departmental Subjects
Quantum mechanics and advanced lecture in quantum physi6SER .

page, CMS
Differential Equations.......................... WEB page, CMS
Advanced applied analysis..................... WEB page, CMS

Topics of Analysis for Mathematical Science ...... WEB page, CMS
e Applied Departmental Subjects

Nuclear magneticresonance ................... WEB page, CMS
Solid Statelonics . ... WEB page, CMS
Advanced Materials Design..................... WEB page, CMS
Advanced Organic Chemistry................... WEB page, CMS
Advanced Topics in Polymerization Reactions . .. WEB page, CMS
Advanced Physical Chemistry.................. WEB page, CMS
Advanced Electrochemistry..................... WEB page, CMS
Advanced Analytical and Environmental Chemistriy\/EB page, CMS
Advanced Chemical Reaction Engineering . ..... WEB page, CMS
Advanced Separation Technology .............. WEB page, CMS
Advanced Materials Science................... WEB page, CMS
Advanced Topics in Synthetic Chemistry......... WEB page, CMS
Advanced Topics in Materials Science ........... WEB page, CMS

Advanced Topics in Chemical Process Engineering/EB page, CMS
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Earth and Life Environmental Engineering — Biological Science and Technology
Syllabus of subjects

List of Subjects

e Integrated Subjects
Introduction to Intellectual Property ............ ...t 121
Management Theory of New Business....................... 122.
Management of Technology ..., 123
Presentation Method (M) ..., 124
Internship (M) . ... e e e 125
Venture BusinesSs (M) ... ..o 126
Long-termiInternship ... e 127

e Common Subjects
Advanced Environmental Technology on Chemistry........... 128.
Engineering of Biological Environment....................... 129
Advanced Environmental Systems Engineering.............. 130.
Advanced Lecture on Semiconductor Nanotechnology........ 131.

e Basic Departmental Subjects
Quantum mechanics and advanced lecture in quantum physicsl32. .

Superconductivity and superconducting materials ............ 133.
Advanced Computational Science ......................oot 134.
Methods for analysis of mathematical phenomena. ........... 135..
e Applied Departmental Subjects
Biochemical Thermodynamics......................coovnn.. 136
Advanced Biochemistry ............ ... i i 137
Advanced MolecularBiology . ... 138
CellBiotechnology ... e 139
Advanced Biophysical Chemistry ....................... ... 140
Advamced Cell Physiology ..............coooiiiii it 141
Advanced Microbiological Engineering...................... 142
BiomolecularDesign. ....... ..ot 143
Advanced Biotechnology . ............ ... i i 144
Advanced Biomaterials. .......... ... 145.
Advanced enzyme engineering . ..........uuiiiiiiiienan. 146.
Technology for Bioreaction....................ccoivina.. 147
Molecular Biotechnology...............cc ... 148
Biological macromolecular chemistry........................ 149

e Specialized Exercise and Experiments
Practice for undrstanding scientific papers in bioogical technoldiQ .

Seminar in Biological Technology........................... 151
Biological science and technology laboratory................. 152.
Internship in Biological science and technology............... 153.



Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Introduction to Intellectual Property

2 units

Part-time LecturefTohru SakaipPart-time LecturerJuichiroh OsameRart-time LecturerAkio Fuijii, Part-time Lectureryasushi Toyosu

Part-time LectureiKuniaki Kubota

Target) Understanding the basic systems and importance of protection and practical
use of intellectural property based on some examples.

Outline) It is necessary for a working $fain a company, a university, etc., in a
future.lt is introduced the importance to protect and practical use of intellectural
property at governments , industrial circles, univesities and institutes in Japan
using potential on scientific techniques. This lecture is treated the basic systems
of protection and practical use of intellectural property particularly based on

11.Use of intellectural property(Watanabe)

12. Stetragy of intellectural property on development of techniques(Y.Higuchi)

13. Effective intellectural property in development of techniques (Kubota)

14.Special lecture on a use of intellectural property by a chief executive
officer(1)

15. Special lecture on a use of intellectural property by a chief executive
officer(2)

strategy and invasion of patent in an organization such as company, universitgyaluation Criteria) Passing mark is over 60% on the examinations and the

etc. reports for each reaching level, respectively.
Style) Lecture Textbook) To be used textbooks made by lecturers.
Keyword) Intellectural property, Patent Law, Protect and Use of IntellecturalReference Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Property Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150533/
Relational Lecture) “Introduction to Intellectual Propert{0.5) Studenty For the course students and other graduate school students.
Requirement) No requierement Contact)

Notice) It is necessary to be present at two concentrated lecture.
Goal)
1. Understanding concept of intellectural property right.
2.Undestand the Patent Act, the Trademark Act,the Design Act and the
Copyright Act.
3. Understanding on basical practical use of intellectural property.
Schedule
1. Concept of intellectural property(Sakai)
2. Outline of intellectural property(Patent and Trademark)(Sakai)
3. Outline of intellectural property(Design and Copyright)(Sakai)
4. Patent, invention and invasion of patent (Sakai)
5. Management of intellectural property and use (Sakai)
6.A way of research and development and intellectural property in a
future(Sakai)
7. The midterm examination and its comment for Target and
8. History of system of intellectural property (Osame)
9. International trend of system of intellectural property (Osame)
10. Acquisition method of intellectural property right(Fujii)
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Management Theory of New Business 2 units
Associate Professofatsuya DeguchiPart-time LecturefFirst-line men with experience of practical business

Target) New business is the word which means the business to make the most of 13.Product development and intellectual property
technical knowledge, technology, the new idea and which is developed creatively, 14.Business plan preparation practice
and that main bearer is the enterprise called a venture. There is a purpose of 15.Examination
this class in providing the knowledge which is necessary, and know-how and a 16.Business plan announcement meeting

spirit so that a taking lecture student may establish a venture business. Evaluation Criteria) It is evaluated by the presentation (40%) of the written
Outline) The regeneration of the Japanese society with the vitality is being examination (60%) and the business plan. And, the presentation of the written

asked. Government enforced "a university venture 3 years 1000 companiesexamination and the business plan is decided to be recognized only for the

plan” over Heisei 14-the 16th year. Though that goal was almost attained, it is taking lecture student who attended it fg82and more of the classes that it is

very important to promote entrepreneur education continuously from now on. opened.

Tokushima Prefecture supports this class based on the recognition done lifextbook)y The summary is distributed every time.

this, and it is established. Reference Several are introduced in the school hours.

Requirementy The person whom the one with the classroom is constructed b¥:ontents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150683/

the class start time in the person who doesn't learn the unit of "Introductio ) . . . .
. y - . . ... studenty he person who hasn'’t learned the unit of the new business outline that it
to new business” in the college, and a group are organized, and it is limited "’

. ) . . . ._is opened with this learning in all the students enrolled in the graduate school
to the person with the intention to make a business plan, and taking lecture is . . : )
recognized. yet is made the target. The number of completion people may be restricted in

. . : : . . the method such as a lottery in case of a taking lecture applicant many. As for
Notice) Being late and a whisper in class should be prohibited strictly. Be careful y g bp y

q in b it should di f exit and future taking lect the details, an applicant for taking lecture is to follow those directions because
OVer and again because It should diSpose of exit and Iuture taxing 1ecture May . notice which showed attention in taking lecture is done.
not be recognized when it is wicked.

. , . Note) The man of business that it is active in the forefront every time, and an

Goal) Learning of the necessary knowledge to establish venture business,and the_~ . o . ) ) .

. ) ; adviser are invited as an instructor, and working knowledge is provided for
ability which can make a business plan. S o " . .

hedul theory plus practice in this class from the specialist’s position. This class is the

Se eluguidance thing which is useful enough even if it is taken to the person who aims at a

2 What is the new business? general enterprise and a laboratory, the employment to the self-governing body

3. Keynote lecture and so on.
4. Theory of a stand-alone version venture success
5. The law knowledge which is necessary for entrepreneur
6. Fund-raising and capital policy
7. Indirect finance
8. Direct finance
9. The basis of the company management
10.The elementary knowledge of the business accounting
11.The point of the business plan preparation
12.Management strategy and marketing
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Management of Technology 2 units
Associate ProfessoFatsuya Deguchi

Target) About the production management of the automobile industry, it is  13.Case report "Around the products project of Honda - the two-wheeled

understood variously from the point of view such as "research and development”, vehicle ”
"production management”, "purchasing” and "quality control” "marketing” and 14.Case report "The path of internationalization of Honda”
"cross-cultural management”. 15. Case report "The personnel management of Honda”

Outline) It learns about the production management. This time, "the automobile 16.Summary and questions and answers
industry” specially takes up the production management of "Honda MotoiEvaluation Criteria ) It is evaluated in the remark (20%) in class and the middle,
Co.,Ltd. (following Honda)” even of that in the case, and the class to appreciate end of a term report (80% in total).

that importance with ranking of technology in management is taken. Textbook) It doesn't specially use.The summary and so on is distributed every
Requirement) Finish " Introduction to new business ” or " Advanced Lecture in  time.
management Theory of new business " . Reference Several are introduced in class.

Notice) Face a class when a taking lecture person surely does enough preparat@Bntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150031/
every time. And moreover, be the worst, but one person one time is to do SOM&denty The person who finished "Introduction to new business” or ” Advanced

remarks every time. Lecture in management Theory of new business “ in all the students enrolled
Goal) in the doctor former term course. And, the number of taking lecture people is
1. The elementary knowledge of management is learned. restricted to do intensive learning. (20-25 people will be made an upper limit.)
2.Ranking of the technology in management and that importance are |t is selected with some means in case of a taking lecture person many.
appreciated. Note) This class invites seven Honda alumnuni who did work in “research
3.1t learns how to solve the various problems which always occur in the spot 5.4 development”, "production management”, "purchasing”, "quality control”,
of the management through the case study and the business game. "marketing” , "cross-culutural management”, and so on as an instructor, and it is
Schedule the class to do case report. Even if it is seen nationwide, the trial done like this
1. Guidance is very rare, and it is a precious class. And, an applicant for taking lecture is to
2. Lecture "What in Management of Technology?” attend it in the guidance to hold it in advance.A schedule is indicated separately.
3. Case report "Rsearch and development of Honda”
4. Case study "Plan an overseas factory.” "A new car development order”
5. Lecture " Production management and purchasing”
6. Lecture "Quality control”
7.Case report "The production management of Honda”,"The supply chain

management of Honda”
8. Case study "Plan an overseas factory.”
9. Case report "The quality control of Honda”
10. Case study "Don’t make material defects flare up again.
11.Lecture "Marketing strategy”
12. Lecture "Cross-cultural management”
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Presentation Method (M) 2 units

Target) Poster and oral presentations, and journal publications are common means
of appealing the research work in various scientific and technological disciplines.
It's undoubtedly important for activating the research work. The lecture is
intending for students to learn mosffieient way to appeal their findings and
discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give
conference speech by themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion
in international conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted
showing the progress in preparation of international conferences as well as by
presentation records.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150854/

Studenty Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced fghdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Internship (M)

2 units

Target) This program is provided to increase knowledge and experience in the
actual industrial technology in various fields. Through the practical experience,
the program will allow students to become discerning and well-balanced
researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in
companies andr goverment fiices. Their fulfilment is evaluated by activity
reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy
to achieve the company’s goal. (2)

2. Understanding human relationship and communicative manner in a working
society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by supervisers in compargr and
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150026/

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Venture Business (M)

2 units

Target) Aims of the lecture are doing collaborative works with private enterprises
and establishing venture businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as
establishing collaborative research works with private enterprises. It's worth to
apply their accomplishment to an actual society beyond the range of a laboratory
work.

Goaly Objective of the lecture is to have experience and knowledge of collaborative
works with private enterprises and to mature the works to venture businesses.

Evaluation Criteria ) Credits are ackowledged in case of doing collaborative works
with enterprises ardr maturing them to venture businesses. Handouts, reports,
and presentation materials, etc. are evaluated to approve credits.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149975/

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Long-term Internship

6 units
ProfessorHideo Yamanaka

Target) This program is provided long-term internship in the actual industrial
companies and so on, doing a joint study between companies and university
on practical problems proposed by the company and practical experience of
management of technologies. Through the long-term internship, the program
will allow students to become a engineer with a core role in researches and
companies

Outline) Credits are acknowledged to students who experienced the internship in
companies or governmenfiees of 270 hours during three months or more and
presentation to executivefficer of the company. Their fulfilment is evaluated
by activity reports during internship and appraisal and interviewed report from
a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company
and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by mentors in companjgrand
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151090/

Student) Able to be taken by only specified class(es)

Contact)

= Nishida (K409, +81-88-656-7630, nishida@kg.tokushima-u.ac.jp)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

= Morimoto (A407, +81-88-656-7619, emi_morimoto@kg.tokushima-u.ac.]
P)

Note) Students who resister the coop-education program for "Pai-shape” engineers
with sense for management of technology, are able to have a grant-in-aid for
travel and so on. Ask committee members of long-term internship in your course
or coordinators of this program.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Environmental Technology on Chemistry 2 units
ProfessorJunko MotonakaProfessorKatsuhiro TamuraProfessorShigeru Sugiyamaissociate ProfessaMasahiro Katoh

Target) The present situation and subjects on chemistry in view of environmental 9. Approach from biochemistry (2)

pollution will be introduced. Recent development in chemistry to attempt to  10.Approach from catalysis (1)

solve those subjects will be explained. 11. Approach from catalysis (2)
Outline) Based on the historical background on environmental pollution, the recent  12. Approach from chemical process engineering (1)

progress on analytical chmistry, biochmistry, catalysis and chemical process 13.Approach from chemical process engineering (2)

engineering for environmental protection will be explained. The presentation on 14.Presentation (1)

environmental subjects by students will be required. 15. Presentation (2). Submission of the report on the present course will be
Style) Lecture and excercise required.

Keyword) environment, analytical chemistry, biochemistry, catalyst, chemicaEvaluation Criteria ) Assignments count 100% mainly based on the presentation
process and report submitted.

Fundamental Lecture) “Advanced Analytical and Environmental Chemisigyo,  1€Xtbook) To be announced ih the class.
=110 page) “Advanced Physical Chemistrif.0, =108 page) “Advanced Reference To be announced in the class.

Materials Sciencd1.0, =113 page) Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149927/
Relational Lecture) “Engineering of Biological Environment0.5, =129 page) Studenty Able to be taken by only specified class(es)
“Advanced Environmental Systems Engineerif@gs, =130 page) Contact)
Requirement) Requires undergraduate level knowlwdge of chemistry and chemical = Motonaka (G611, +81-88-656-7409, motonaka@chem.tokushima-u.ac.]
engineering. 9))
Goal) = Tamura (G509, +81-88-656-7416, tamura@chem.tokushima-u.ac.jp)
1. To understand the present situation for environmental subjects on engineering = Sugiyama (G309, +81-88-656-7432, sugiyama@chem.tokushima-u.ac.j
(lectures from 1st to 5th, 14th and 15th).. p)

2.To develop ability for solving the environmental subjects (lectures from = Katoh (M304, +81-88-656-7429, katoh@chem.tokushima-u.ac.jp)
6th to 15th).

Schedule

1. Histroty on environmental problems (1): Pollution

2. Histroty on environmental problems (2): Approach to solve the problems

3. Histroty on environmental problems (3): Recent technology

4. Recent situation on environmental technology (1): New problems on
pollution

5. Recent situation on environmental technology (2): Recent development of
technology

6. Approach from analytical chemistry (1)

7. Approach from analytical chemistry (2)

8. Approach from biochemistry (1)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Engineering of Biological Environment

2 units
ProfessorYoshitoshi NakamuraAssociate Professddaruhiko Sakuraba

Target) To understand recent studies on engineering of biological environment.
Outline) Advanced lectures for recent studies on engineering of biological
environment
Style) Lecture
Keyword) Environment, Biology, Engineering
Requirementy N/A
Notice) N/A
Goal)
1. To understand general concepts of biomass

2. To understand biomass conversion engineering

3. To understand general concepts of bioremediation
Schedule

1. General concepts of biological environment
. Characteristics of biomass and it§estive utilization
. Pretreatment of biomass by physical method
. Pretreatment of biomass by chemical method
. Pretreatment of biomass by biological method
. Conversion of biomass into useful materials
. Conversion of biomass into useful materials
. Process system engineering fdfegetive conversion of biomass
. Reports
. Classification, role, and application method of environmental organism
. Bioremediation in water environment
. Bioremediation in air environment
. Bioremediation in soil environment
.Environmental hormones, chemical pollutions and ethics

15. Recent topics and trend of industry for engineering of biological environment

16. Final Reports
Evaluation Criteria ) Evaluation of Reports
Textbook) Prints
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150430/

Contact) Nakamura (720, +81-88-656-7518, ynakamu@bio.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Environmental Systems Engineering 2 units
ProfessorShuichi HashimotoProfessorYasunori Kozuki,Associate Professoghoichiro FujisawaProfessorOsamu Sueda
ProfessorAkio Kondo, ProfessorYoshiyuki Kidoguchi,Associate ProfessoBhigeki MatsuoAssociate ProfessorYoshinobu Hirose

Target) To understand the present environmental problems and to acquire th@ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149983/

advanced of the technique and the approach to solve problems on the point @bntacty Matsuo (Eco404, +81-88-656-7538, matsuos@eco.tokushima-u.ac.jp)
the ecosystem engineering.
Outline) To explain the structure and function of environmental systems, the
relationship between civil life and disaster prevention systems, and the changes
of social system due to the technological revolution and the policy.
Style) Lecture

Keyword) environmental policy, natural disaster, energy saving technology, welfare
technology, miromechanical engineering
Goal)
1. To understand the factor of environmental systems
2. To understand the strucure of environmental systems
3. To understand the civil life and natural disaster prevention systems

Schedule

1. The policy and natural disaster prevention measures (1)
2. The policy and natural disaster prevention measures (2)
3. The factor of environmental systems

4. Example of environmental systems

5. The structure of environmental systems

6. Example of structure of environmental systems

7. Civil life and nano-technology 1

8. Civil life and nano-technology 2

9. Midterm presentation
10. Well being technology 1
11.Well being technology 2
12. Ecosystem engineering 1
13. Ecosystem engineering 2
14.Hydrogen engine technology
15.Diesel engine engineering

Evaluation Criteria ) Assignments count 100%
Textbook) To be introduced in th class
Reference To be introduced in th class
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Lecture on Semiconductor Nanotechnology 2 units
ProfessorToshiro Isu,Associate ProfessofFakahiro Kitada

Target) This class introduces basic principles of the semiconductor nanotechnologtudenty Any students can attend the class.
and their application to the quantum devices. Contact)

Outline) Basics of semiconductor physics and quantum mechanics are introduced = Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp)Tue -Thu
to understand material properties of quantum confined nanostructures. Recent 10:00-14:00
progress in fabrication techniques and device applications of semiconductor = Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp)Mon.
nanostructures (quantum wells, wires and dots) will be reviewed. 10:00-14:00

Style) Lecture

Keyword) Quantum confined nanostructures, Semiconductor nanoscience, Electron
devices, Photonic devices

Requirement) None.
Notice) None.

Goaly To understand basic properties of semiconductor nanostructures and quantum
devices.
Schedule
1. Introduction to semiconductor nanostructures

. Electronic states in quantum confined structures
. Electrical properties of superlattices
. Fabrication technique of quantum wires and wells
. Characterization of heterointerfaces
. Characterization of nanostructures
. High-speed electron devices
. Optical properties of quantum wells

9. Semiconductor laser diodes
10. Quantum €ect devices
11. Fabrication technique of quantum dots
12. Quantum dot devices (1)
13. Quantum dot devices (2)
14.Recent topics of semiconductor nanotechnology (1)
15. Recent topics of semiconductor nanotechnology (2)

Evaluation Criteria ) Assignments count 100%

Textbook) None.

Reference Will be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151092/
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Quantum mechanics and advanced lecture in quantum physics

2 units
Associate ProfessoYoshitaka Michihiro

Target) This class introduces the quantum mechanics.
Outline) Basics of quantum mechanics are introduced.
Style) Lecture

Goal) To understand the outline of quantum mechanics.

Schedule

1. Introduction

2. Variation

3. Lagrangian

4. Hamiltonian

5. The principles of quantum mechanics (1) Operator

6. The principles of quantum mechanics (2) Wavefunction

7. The principles of quantum mechanics (3) Expectation value
8. The principles of quantum mechanics (4) Sidinger equation
9. Example (1) the square well potential
10. Example (2) the linear harmonic oscillator
11.Example (3) hydrogen atom
12.The principles of quantum mechanics (5) Heisenberg equation
13. Many-body problem
14.Field quantization
15.Phonon

Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150839/
Contact) Yoshitaka Michihiro (A203)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Superconductivity and superconducting materials 2 units
ProfessorYutaka Kishimoto

Target) To understand basics and recent developments in superconductivity.

Outline) This class reviews quantum mechanics and introduces superconductivity
and recent superconducting materials.

Style) Lecture

Keyword) superconductivity, Cooper pair, superconducting energy gap, density of
states, anisotropic superconductivity
Goaly To understand the outline of superconductivity.
Schedule
1. Introduction to superconductivity
2. Review of quantum mechanics (1), Sedinger equation and wave function
3. Review of quantum mechanics (2), operators and expected values
4. Review of quantum mechanics (3), perturbation theory
5. Free electron model of metals
6. Phenomenological theory of superconductivity
7. To understand Meissneffect on the basis of quantum mechanics
8. Formation of Cooper pair
9. Formation of superconducting energy gap
10. Density of states, and energy gap at finite temperatures
11.Introduction to Nuclear Magnetic Resonance method
12. Frontier of superconductivity (1), strong coupling superconductor
13. Frontier of superconductivity (2), heavy Fermion superconductor
14. Frontier of superconductivity (3), copper oxide high Tc superconductor
15. Summary
Evaluation Criteria ) Reports on several subjects in the class.
Textbook) To be introduced in the class.
Reference To be introduced in the class.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150548/

Contact) Yutaka Kishimoto (A202)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Computational Science

2 units
ProfessorToshiki Takeuchi

Target) This class provides the basic technology for numerical calculation for the
differential equation.
Outline) The numerical calculation methods for theffeiential equation are
introduced.
Style) Lecture
Keyword) Numerical analysis, Numerical computation filerential equation
Fundamental Lecture) “Numerical Analysi5(1.0), “Basic Mathematic{1.0),
“Basic Mathematic¢g1.0)
Relational Lecture) “Methods for analysis of mathematical phenomena, =19
page) “Numerical Analysi%(1.0)
Requirement) Students have to understand basic mathematics of undergraduate-
level.
Goal) To understand principle of nhumerical calculation methods.
Schedule
1. Introduction of numerical simulation
2. Mathematical model
3. Least squares method
4. Lagrange interpolation
5. Spline interpolation
6. Finite difference method
7. Arbitrary precision formula
8. Application to the 1-dimension flerential equation
9. Application to the 2-dimension flerential equation
10. Gauss-Seidel method
11. Successive Over-Relaxation method
12. Explicit method
13. Implicit method
14. Crank-Nicolson method
15. Numerical instabilities
Evaluation Criteria ) Assignments count 100%
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150091/
Student) Able to be taken by only specified class(es)
Contact) Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Methods for analysis of mathematical phenomena

2 units
ProfessorHitoshi Imai

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced.

Especially, those in numerical analysis are focused on.
Style) Lecture
Keyword) Mathematics, Numerical, Analysis
Relational Lecture) “Advanced Computational Sciend@’s, =167 page)
Requirement) Only the premise that have studied basic mathematics.

Goaly The adequacy of the two-dimensional boundary value problem governed by

the Poisson equation can be understood by the finfferdnce method, etc.
Schedule

1.
.Common sense in humerical computation

. High-speed computation (Parallel computing)
. Finite difference method |

. Finite difference method I

. Finite difference method llI

. Finite difference method IV

. Finite element method |

. Finite element method Il

. Finite element method Il

.Finite element method IV

.Boundary element method |

.Boundary element method I

14.
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Introduction to computer

Boundary element method llI

15. Spectral method
Evaluation Criteria ) Evaluation by the report.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150375/

Contact) Imai(A220, +81-88-656-7541, The inquiry by means of the cellular
phone or E-mail is not acceptable)Office hours: Thursday 14:00-15:00
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Biochemical Thermodynamics 2 units
ProfessorHitoshi Matsuki

Target) Thermodynamic treatments for molecular aggregates constructed by 5. Thermodynamics of molecular aggregates (5) thermodynamics of self-

self-association of bio-related substances affieces of environmental variables association 1: phase separation model

such as temperature, pressure and additives on the aggregates are described. 6. Thermodynamics of molecular aggregates (6) thermodynamics of self-
Outline) The former part of this lecture reviews treatments for molecular aggregates association 2: mass action model

such as monolayers, micelles and vesicles constructed by self-association of 7. Thermodynamics of molecular aggregates (7) micelle formation in dilute

bio-related substances like surfactants, lipids and amphiphilic drugs from a solutions 1

thermodynamic viewpoint. The latter part describes various nature of these 8. Thermodynamics of molecular aggregates (8) micelle formation in dilute
aggregates and structure changes of the aggregates by environmental variables ~ solutions 2 _ _ _
such as temperature, pressure and additives. Further industrial application and 9. Structures and functions of molecular aggregates (1) solution behavior 1:

utilization of molecular aggregates are also explained. This lecture deals with Krafft point
industrial subjects. 10. Structures and functions of molecular aggregates (2) solution behavior 2:
Style) Lecture cloud point

Keyword) Bio-related substance, Molecular aggregate, Thermodynamics, Phase 11. Structures and functions of molecular aggregates (3) phase behavior of

behavior, Pressure bilayers 1
’ . . . ) , 12. Structures and functions of molecular aggregates (4) phase behavior of
Fundamental Lecture) “Physical Chemistry "41.0), “Biophysical Chemistry bilayers 2
2'(1.0) 13. Structures and functions of molecular aggregates (5) presdiget @n
Relational Lecture) “Advanced Biophysical Chemistry0.5, =140 page) bilayers 1
Requirement) Students are required to have a good understanding of undergraduate- 14, Structures and functions of molecular aggregates (6) presdiget en
level physical chemistry and biophysical chemistry and related subjects. bilayers 2
Goal) 15. Structures and functions of molecular aggregates (7) phase behavior of
1.To understand the thermodynamic treatments of molecular aggregates bilayer mixtures: domain formation
formed by bio-related substances. 16. Summary, inquiry and report preparations

2.To understand the nature for aggregates of bio-related substances ap@aluation Criteria ) More than 80% percentage of attendance and reports (100%).
effects of environmental variables on the aggregates. Textbook) To be distributed materials adequately in the class.

Schedule . _ Reference To be introduced in the class.
1. Thermodynamics of molecular aggregates (1) thermodynamics of adsorpt'%‘ontents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150424/

at interfaces 1 tudent Able to be taken by student of other department
2. Thermodynamics of molecular aggregates (2) thermodynamics of adsorptio%u ent Able to be taken by student of other departmen

at interfaces 2 Contacty Matsuki (G609, +81-88-656-7513, matsuki@bio.tokushima-u.ac.]
3. Thermodynamics of molecular aggregates (3) phase transitions of P)Friday 16:20-17:50
monolayers 1

4. Thermodynamics of molecular aggregates (4) phase transitions of
monolayers 2

— 136 —


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150424
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150847
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150454
https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150454
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150424/
mailto:matsuki@bio.tokushima-u.ac.jp
mailto:matsuki@bio.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Biochemistry

2 units
Associate ProfessaMasami NagahamagrofessorAkihiko Tsuji

Target) This class introduces biological regulations by signal transduction in  13.ER stress proteins and chaperones(2)

multicellular organisms.

14. Development of new drugs targeting regulatory factors for signal transduction

Outline) Biological regulations involving enzymes, substrates, and other 15.Transcriptional regulation by ER stress proteins
macromolecules are introduced. Molecular mechanisms of expression of 16.Report preparation

biological activities are especially focused.
Style) Lecture
Keyword) signal transduction, signaling molecule, organelle
Fundamental Lecture) “Biochemistry 1(1.0), “Cell Biology’(1.0)

Relational Lecture) “Advanced enzyme engineerin@.5, =146 page) “Biological
macromolecular chemistryd.5, =149 page)

Evaluation Criteria ) Evaluation by report

Textbook) To be introduced in the class

Reference To be introduced in the class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150391/

Student) Able to be taken by only specified class(es)

Contact) Nagahama (G712, +81-88-656-7523, nagahama@bio.tokushima-u.ac.

Requirement) Students are required to have a good understanding of undergraduate-jp)Monday 16:20-17:50

level biochemistry.
Goal)

1. Understanding of regulatory mechanism of synthesis and secretion of

signaling molecules.

2. Understanding of signal transduction and its regulatory factors in cells.

Schedule
1. Cell structure and role of organelles

Experimental techniques for studies of regulation of signal transduction(1)
Experimental techniques for studies of regulation of signal transduction(2)

2.
3.
4. Synthesis of peptide signaling molecules
5.

Post-translational modifications of signaling molecules(1)Addition and

processing of carbohydrate chains

6. Post-translational modifications of signaling molecules(2)Processing of

polypeptides

7. Post-translational modifications of signaling molecules(3)Processing pro-

teases(1)

8. Post-translational modifications of signaling molecules(3)Processing pro-

teases(2)
9. Regulation of secretion of signaling molecules
10. Quality control of signaling molecules(1)
11. Quality control of signaling molecules(2)
12.ER stress proteins and chaperones(1)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Molecular Biology 2 units
ProfessorSumihare NojiAssociate Professatideyo Ohuchi

Target) To understand advanced technology for molecular biology Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150880/
Outline) We will present recent topics on molecular biology and its applicationsStudent) all
for genetic engineering. 1) Molecular biology on insects and its applications (3)contact) Noji (G803, +81-88-656-7528, noji@bio.tokushima-u.ac.jp)Monday
2) Molecular biology on brain and neural systems (3), 3) Molecular biology on 15:30-17:00
vetebrate development and its applications (4). 4) Molecular biology on human
diseases (4).
Style) Lecture
Keyword) Signlalling pathways, Transcription factors, Genes and diseases
Relational Lecture) “Technology for Bioreaction0.5, =147 page) “Advamced
Cell Physiology(0.5, =141 page) “Advanced Biotechnology0.5, =144 page)
Requirement) N/A
Notice) N/A
Goaly To understand molelcular mechanisms of development and diseases
Schedule
1. Molecular biology of insects, early development
. Molecular biology of insects, late development
. Molecular biology of insects, regeneration
. Molecular biology of insects, brain development
. Molecular biology of insects, neural development
. Molecular biology of insects, mutations
. Molecular biology of vertebrates, early development
. Molecular biology of vertebrates, late development
. report for evaluation
.Molecular biology of vertebrates, brain and neural development
.Molecular biology of vertebrates, regeneration
.Molecular biology of human diseases, limbs
.Molecular biology of human diseases, eyes
14.Molecular biology of human diseases, muscles
15. Molecular biology of human diseases, general
16. Final report for evaluation
Evaluation Criteria ) Evaluate two reports (50% each)
Textbook) N/A
Reference Handouts
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Cell Biotechnology 2 units
ProfessorHideaki NagamuneAssociate Professofoshifumi Tomoyasu

Target) This class aims to expand the knowledge on cell biotechnology and 14.Cell biotechnology on medical treatment 4
improve the skill of debate through the debate dealing with cell biotechnology 15. Cell biotechnology on medical treatment 5

and its applications. Evaluation Criteria ) Assignments count 50%,Presentation count 50%
Outline) Debates among students dealing with the latest reports on technology anméxtbhook) To be introduced in the class
application concerned with production of useful materials, medical assay, anfeference To be introduced in the class

medical treatment using various cells are held in order to deepen the knowled

\ ! . . T . (g,eontents Ared) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150237/
on cell biotechnology and its peripheral field. Training on skills of debate an Liud Abl b ken b q ¢ other d
communication is simultaneously carried out. tudent € to be taken by student of other department

Style) Lecture Contact) Nagamune (G707, +81-88-656-7525, nagamune@bio.tokushima-u.ac.

. jp)Monday 16:20-17:50
Keyword) Cell, Biotechnology, debate Jp)Monday

Relational Lecture) “Advanced Biochemistry(0.8, =137 page) “Advanced
Molecular Biology'(0.8, =138 page) “Technology for Bioreaction0.8, =147
page) “Biological macromolecular chemistrgd.5, =149 page) “Advanced
enzyme engineeringd.5, =146 page)
Requirement) Students are required to have a good understanding of undergraduate-
level of cell technology and related subjects
Goal)
1. To understand the latest cell biotechnology and its application examples
2. To gain the ability of debate on technologies concerned in cell biotechnology

Schedule
1. Cell biotechnology on production of useful materials 1

. Cell biotechnology on production of useful materials 2
. Cell biotechnology on production of useful materials 3
. Cell biotechnology on production of useful materials 4
. Cell biotechnology on production of useful materials 5
. Cell biotechnology on medical or industrial assay 1
. Cell biotechnology on medical or industrial assay 2
. Cell biotechnology on medical or industrial assay 3

9. Cell biotechnology on medical or industrial assay 4
10. Cell biotechnology on medical or industrial assay 5
11. Cell biotechnology on medical treatment 1
12. Cell biotechnology on medical treatment 2
13. Cell biotechnology on medical treatment 3
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Biophysical Chemistry 2 units
ProfessorHitoshi Matsuki

Target) Treatments of solutions containing biomolecules and analytical methods 5. Solution chemistry of bio-related substances (5) statistical thermodynamics

for interactions between biomolecular aggregates and physiologically active of solutions 2
substances by means of the treatments are described. 6. Solution chemistry of bio-related substances (6) statistical thermodynamics
Outline) The former part of this lecture describes solutions in which biomolecules of solutions 3

reveal their actions from the macroscopic, microscopic and electrochemical 7. Solution chemistry of bio-related substances (7) electrochemistry of

viewpoints. The latter part deals with ligand partitioning into lipid bilayer solutions 1

membranes as examples of interactions between molecular aggregates formed by 8.Solution chemistry of bio-related substances (8) electrochemistry of

biomolecules and physiologically active substances. The molecular mechanisms solutions 2

of anesthesia until now are reviewed on the basis of the above subjects. Further 9. Interactions between biomacromolecules and physiologically active sub-
industrial application of the interactions such as drug delivery systems is also stances (1) ligand partitioning into lipid membranes 1
explained. This lecture deals with industrial subjects. 10. Interactions between biomacromolecules and physiologically active sub-
Style) Lecture stances_ (2) ligand partit_ioning into lipid membranes 2 _ _
Keyword) Solution, Molecular aggregate, Ligand, Interaction, Mechanism of 11.Interactions betweeq b|ochromolggulgs and_physmloglcally active sub-
anesthesia stances (3) ffect of dissociation equilibrium of ligand
; . . , co: , , 12.Interactions between biomacromolecules and physiologically active sub-
Fun:jamental Lecture) “Physical Chemistry "41.0), “Biophysical Chemistry stances (4) mechanisms of anesthesia 1: introduction
2"(1.0) 13. Interactions between biomacromolecules and physiologically active sub-
Relational Lecture) “Biochemical Thermodynamicgl.5, =136 page) stances (5) mechanisms of anesthesia 2: lipid membrane theories
Requirement) Students are required to have a good understanding of undergraduate- 14. Interactions between biomacromolecules and physiologically active sub-
level physical chemistry and biophysical chemistry and related subjects. stances (6) mechanisms of anesthesia 3: protein receptor theories
Goal) 15.Interactions between biomacromolecules and physiologically active sub-
1. To understand the macroscopic, microscopic and electrochemical treatments stances (7) action mechanisms of local anesthetics
of solutions. 16. Summary, inquiry and report preparations
2.To understand the partitioning modes of ligands into biomacromoleculegvaluation Criteria ) More than 80% percentage of attendance and reports (100%).
and molecular mechanisms of anesthesia. Textbook) To be distributed materials adequately in the class.
Schedule Reference
1. Solution chemistry of bio-related substances (1) thermodynamics of o
solutions 1 oJ. S. Rawlinson and F. L. Swinton "Liquids and Liquid Mixtures”
2. Solut.ion chemistry of bio-related substances (2) thermodynamics of Butterworths Scientific
solut|pns 2 . . . ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150455/
3. Solution chemistry of bio-related substances (3) thermodynamics OE .
solutions 3 tudenty Able to be taken by only specified class(es)
4. Solution chemistry of bio-related substances (4) statistical thermodynamidsontact) Matsuki (G609, +81-88-656-7513, matsuki@bio.tokushima-u.ac.|
of solutions 1 p)Friday 16:20-17:50
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advamced Cell Physiology 2 units
Associate Professararuhiko SakurabaProfessorYoshitoshi Nakamura

Target) This class is intended to demonstrate how to use capable molecul&@ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150238/
viewers (Rasmol & PyMol) for protein structure, which can be used for detailedstudent) Able to be taken by only specified class(es)
analyses of protein 3D-structure. Contact) Sakuraba (M719, +81-88-656-7531, SAKURABA@bio.tokushima-u.ac

Outline) This class (portfolio) introduces how the programs (Rasmol & PyMol)  jp)Friday 16:20-17:50
can be used, and what their capabilities are.

Style) Portfolio

Keyword) Protein 3D-structure, Protein Data Bank, PyMol, Rasmol

Relational Lecture) “Biological macromolecular chemistryd.5, =149 page)

Requirement) Students are required to bring note-type PC, if necessary (Windous
is better).

Goal)

1. To understand protein coordinate file.
2. To understand operation of molecular viewers.

Schedule

. Protein Data Bank and coodinate file

2. Installation of the programs

3. Getting started with mouse controls

4. Getting started with commands

5. Comand syntax and atom selection 1

6

7

8

9

=

.Comand syntax and atom selection 2
. Ray-tracing and stereo
. Animation
. Tutorial 1
10. Tutorial 2
11. Tutorial 3
12.Exercise 1
13. Exercise 2
14.Exercise 3
15. Exercise 4

Evaluation Criteria ) Drawing products with brief explanation (assignments count
100%)

Textbook) To be introduced in the class

Reference To be introduced in the class
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Microbiological Engineering 2 units
ProfessorHiroki Kourai, Associate Professadideaki Maseda

Target) Acquire the fundamental and advanced microbiological engineering an&eference To be introduced in the class

fermentation technology Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150767/
Outline) Target and summary of this class is to understand fermentation procesgudenty Able to be taken by only specified class(es)

of alcohol, lactic acid, amino acid, vitamin, nucleic acids, anibiotics and Organi‘bontacb Kourai (M813, +81-88-656-7408, kourai@bio.tokushima-u.ac.jp)Friday
acids. 16:20-17:20

Style) Lecture

Keyword) fermentation, alcohol, amino acids

Fundamental Lecture) “Biomolecular Design{0.4, =143 page)

Relational Lecture) “Advanced enzyme engineerin@.4, =146 page)

Requirementy Students are required to have a good understanding of under
graduate-level microbiology and related subjects.

Goal)
1. To understand the outline of microbial engineering
2. To understand the outline of fermentation

Schedule

1.1. Outline of microbial engineering.

2. 2. Outline of microbial engineering

3. 1. Fermentation process of Japanese sake

4.2. Fermentation of Japanese sake

5. 1.Fermentation process of wine

6. 2.Fermentation process of wine

7. Fermentation process of beer

8. Fermentation process of whiskey

9. Fermentation process of lactic acid
10. Fermentation process of acetic acid
11.Fermentation process of amino acids
12.Fermentation process of antibiotics
13. Fermentation process of vitamin
14. Fermentation process of nucleic acids
15. Recent topics on fermentation process
16. Final Examination

Evaluation Criteria ) Grading with final examination
Textbook) To be introduced in the class
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Biomolecular Design 2 units
ProfessorHitoshi Hori, Associate ProfessoYoshihiro Uto

Target) Conceptual and engineering-based strategic skills in molecular (functional) 15.Round table discussion on subject review report-6
design, synthesis, and biological activities of biofunctional modifiers including  16.Round-table discussion on this class "biomolecular design”
physiologically active compounds and drugs. Evaluation Criteria ) Subject review reports (1-5) counts 100%.
Outline) Basics of biomolecular (functional) design of biofunctional modifiers Texthook) To be introduced before the opening day of the class
including physiologically gctive compounds and drugs are introduced using thg jntants Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150875/
concept of molecular orbital.
Style) Lecture
Keyword) biomolecular functional design, molecular orbital theory
Relational Lecture) “Biological macromolecular chemistrg0.5, =149 page)
Goal)
1. To understand the molecular orbital theory as a tool of an biomolecular
design
2.To calculate the molecular orbitals of simple biofunctional modifiers to
discuss their physical and biological properties quantitatively
Schedule
1.) Biomolecular (functional) design and the concept of molecular orbital
2. Enzymatic reaction and molecular orbital
3. Quantum theory-based atomic structure and molecular bonds
4. Molecular structures and the concept of hybridized orbitals. Subject review
report-1
. Heteroatom containing structures. Discussion on subject review report-1
. Structures of intermediates. Subject review report-2
7. Molecular orbital calculation-1: localizeebond. Discussion on subject
review report-2
8. Molecular orbital calculation-2: localizeebond. Subject review report-3
9.) Molecular orbital calculation-3: localizaebond. Discussion on subject
review report-3
10. Molecular orbital calculation-4: delocalizedond (butadiene)
11.Round-table discussion on subject review report-4
12.Molecular orbital calculation-5: delocalized bond (cyclobutadiene).
Subject review report-5
13.Round table discussion on subject review report-5
14. Another biomolecular design concepts: ol or “Ken-zan”, pharma-
cophores, isosteres

Student) Able to be taken by student of other department

Contact) Hori (M821, +81-88-656-7514, hori@bio.tokushima-u.ac.jp)Monday
11:55-12:50

o Ol
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Biotechnology 2 units
Associate Professarideaki MasedaProfessorHiroki Kourai

Target) Acquire the fundamental, advanced and applied biotechnology Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149898/

Outline) Target and summary of this class is to understand applied microbiologyGtudenty Able to be taken by only specified class(es)
ecology, bioinstrumentation, food biotechnology, waste management andontact) Maseda (, +81-88-656-7524, maseda@bio.tokushima-u.ac.jp)Friday
environmental biotechnology. 16:20-17:50

Style) Lecture

Keyword) Applied microbiology, Food biotechnology, Environmental biotechnology

Fundamental Lecture) “Biomolecular Design{0.4, =143 page)

Relational Lecture) “Advanced enzyme engineering.4, =146 page)

Requirement) Students are required to have a good understanding of under
graduate-level biotechnology and related subjects.

Goal)
1. To understand the outline of biotechnology
2. To understand the outline of advanced biotechnology

Schedule
1. 1. Outline of microbial bioengineering
. Outline of microbial bioengineering
. Outline of biotechnology
. Outline of biotechnology
Ecology
Ecology
. Bioinstrumentation
. Bioinstrumentation
. Food biotechnology
. Food biotechnology
11.3. Food biotechnology
12.1. Waste management
13.2. Waste management
14.1. Environmental biotechnology
15.2. Environmental biotechnology
16. Final Examination
Evaluation Criteria ) Grading with final examination
Textbook) To be introduced in the class

Reference To be introduced in the class
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced Biomaterials 2 units
Associate Professofoshifumi TomoyasuProfessorHideaki Nagamune

Target) This class investigates about the new technology and the scientific 13.Discovery of Prions - a new biological principle of infection. S. Prusiner.

background which produced it. 14.The development of methods for identification and structure analyses of
Outline) Students are required to investigate how the important discovery (which biological macromolecules. J. Fenn, K. Tanaka, Kutifich.
acquired the Nobel Prize as an example) were established and how improved 15.Generalization of lectures
our life and research activities by these accomplishments. Evaluation Criteria ) Require more than 80% of attendance to the lectures. Grades
Style) Lecture are judged by the reports (about two attainment targets described above, 10(
Keyword) Technology, Biomaterial, Research, Application points). The student requires more than 60 points to a pass.
Requirement) Students are required to have a good understanding of undergraduatéextbook) To be introduce in the class.
level biochemistry and molecularbiology. Reference To be introduce in the class.
Goal) Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150431/
1.To funderc'istand how the important discoveries in the scientific field weresy,gent Able to be taken by only specified class(es)
erformed. : . :
2.'FI)'0 understand how the important discoveries are applied to our life angontaet} Tomoylasu ((_3701’ +81-88-656-9213, tomoyasu@bio.tokushima-u.ac.
p)Monday 16:20-17:50
research.
Schedule

1. Orientation

2. Discoveries concerning the role played by the chromosome in heredity. T.
Morgan.

3. The production of mutations by means of X-ray irradiation. H. Muller

. Discovery of mobile genetic elements. B. McClintock.

. The discovery of penicillin and its curativeffect in various infectious

diseases. A. Fleming, E. Chain, H. Florey.

. Discovery of tumour-inducing viruses. P. Rous.

7. Interpretation of the genetic code and its function in protein synthesis. R.
Holley , H. Khorana, M. Nirenberg.

8. The discovery of restriction enzymes and their application to problems of
molecular genetics. H, Smith. W, Arber.

9. Contributions concerning the determination of base sequences in nucleic
acids. W. Gilbert, F. Sanger.

10. The genetic principle for generation of antibody diversity. S. Tonegawa.

11. Contributions to the developments of methods within DNA-based chemistry.
K. Mullis, M. Smith.

12.Discovery concerning the genetic control of early embryonic development.
L. Lewis, C. Nisslein-Volhard, E. Wieschaus.

(G20 8
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Advanced enzyme engineering 2 units
ProfessorAkihiko Tsuji, Associate Professdvlasami Nagahama

Target) This class introduces engineering of enzyme molecule for the medicalextbook) To be introduced in the class
application. Reference To be introduced in the class
Outline) Basics of design of enzyme and their inhibitor by chemical and genecontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150185/
technologies for medical application are introduced. Student) Able to be taken by student of other department
Style) Lecture Contact) Tsuji (G712, +81-88-656-7526, tsuji@bio.tokushima-u.ac.jp)Monday
Keyword) Enzyme, Medical application, Protein engineering 16:20-17:50
Fundamental Lecture) “Biochemistry 1(1.0), “Protein Engineerin1.0)
Relational Lecture) “Advanced Biochemistry0.5, =137 page) “Biomolecular
Design’{0.5, =143 page) “Advamced Cell Physiology0.3, =141 page)
Requirement) Students are required to have a good understanding of undergraduate-
level biochemistry.
Goal)
1. Understanding of enzyme character required for therapeutic use.
2. Understanding of design of enzyme molecule for therapeutic use.
Schedule
1. Introduction of medical application of enzyme
. Basic of enzymology (1)
. Basic of enzymology (2)
. Therapeutic use of enzyme
. Problem in therapeutic use of enzyme(1)Immunological problem
. Problem in therapeutic use of enzyme(2)Drug delivery system.
. Problem in therapeutic use of enzyme(3)Preparation of large quantity of
enzyme
8. Example of design of enzyme for medical use (1)
9. Example of design of enzyme for medical use (2)
10. Example of engineered enzyme used for therapy of lysosome disease(1)
11.Example of engineered enzyme used for therapy of lysosome disease(2)
12. Application of PEG-modified enzyme (1)
13. Application of PEG-modified enzyme (2)
14.Target enzyme for development of new drug
15. Engineering of enzyme inhibitor
16. Report preparation
Evaluation Criteria ) Evaluation by report
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Technology for Bioreaction 2 units
ProfessorSumihare NojiAssociate Professatideyo Ohuchi

Target) Lectures for science and technology to use biological reactions. Especially, 11.Genes for cell-cell adhesion factors
focusing on morphological formation of organisms, we will talk about how 12. Developmental mechanisms of C. elegance
genomic infomation is decoded to bilud up body by bottom-up strategies. 13. Developmental mechanisms of insects
Outline) We present lelcutures about techynology for application of biological ~ 14.Developmental mechanisms of invertebrate
reactions, especially meidical and engineering applications. We will focuse on 1) 15.Developmental mechanisms of vertebrate
genome projects, 2) application of genome information, 3) application of PCR to  16.report for evaluation
genetic analyses, 4) in situ hybridization for analysis of gene expression patterByaluation Criteria ) Evaluate two reports (50% each).
5) application of in situ hybridization, 6) transgenic animals, 7) applications offextbook) N/A
transgenic animals, 8) knock-out animals, 9) applications of knock-out a”imaliﬁeference From DNA to Diversity

10) medical applications of knock-out animals Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150449/

Style) Lecture ' o Student) all students
Keyword) genom sicence, RNA engineering, Technology for Developmentals .1 Noji (G803, +81-88-656-7528, noji@bio.tokushima-u.ac.jp)Monday

biology 15:30-17:00
Relational Lecture) “Advanced Molecular Biology(0.5, =138 page) “Advanced
Molecular Biology'{0.5, =138 page) “Advanced Biochemistry0.5, =137 page)
Requirement) N/A
Notice) N/A
Goal)
1. To understand structures of genomes and its analitical methods
2. To understand analytical methods for gene expression
3. To understand morpholigical genes and its structures
4. To understand mechanisms of developmenal process
Schedule
1. Evolution
2. Genomic structures and evolution
3. Transcription factors and gene expression
4. Cis-regulaory elements and regulation of gene expression
5. Gene expression patterns
6. Functions of RNAs
7. RNA interference
8. reports for evaluation
9. Homeobox genes
10. Genes for signalling pathways
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Molecular Biotechnology

2 units
Teacher of course

Target) The purpose of this lecture is to understand the recent progress on
functions of useful enzymes for biotechnological applications.

Outline) Various kinds of enzymes are utilized forbioprocesses. In this lecture,
enzymological properties of useful enzymes, the relationship between the
stracture and function of useful enzymes, analysis of the enzymatic function
based on genome information, inprovement of enzymes by point mutation and
molecular evolution and application methods of enzymes are discussed.

Style) Lecture in combination with Portfolio

Keyword) Enzyme application, Enzyme reactor

Relational Lecture) “Advanced enzyme engineerin@g’5, =146 page) “Advanced
Biochemistry{0.5, =137 page) “Advamced Cell Physiology0.5, =141 page)

Schedule

1. Screening methods for useful enzymes 1

. Screening methods for useful enzymes 2

. Production methods of useful enzymes 1

. Production methods of useful enzymes 2

. Purification strategy of useful enzymes

. Physicochemical and biochemical analyses of useful enzymes 1

. Physicochemical and biochemical analyses of useful enzymes 2

. Presentation and discussion on probrems

. Functional analysis of useful enzymes based on bioinformatics

.Reaction mechanisms of enzymatic reactions

.Relationships between 3D structure and function of enzymes 1

.Relationships between 3D structure and function of enzymes 2

.Improvement of useful enzymes by protein engineering

.Industrial applications of enzymes 1

15. Industrial applications of enzymes 2
16. Presentation and discussion on probrems

Evaluation Criteria) Evaluation is carried out by report and discussion for

problems related to the lecture..

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150881/
Student) Able to be taken by only specified class(es)
Contacty Administration Office(M703)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Biological macromolecular chemistry

2 units

Associate ProfessoYoshihiro Uto, ProfessorHitoshi Hori

Target) The goal is to understand the structure and function of biological 12.Presentation and discussion 2
macromolecules from the perspective of molecular recognition and interaction.  13. Presentation and discussion 3
Outline) How do biological macromolecules recognize the target molecule and 14.Presentation and discussion 4
function? An introduction to the basic structural biology and stereochemistry  15.Presentation and discussion 5
of biological macromolecules. Topics include protein and nucleic acid structure. 16.Summary
Students should make presentations focusing the molecular recognition amValuation Criteria) Report 50% and presentation 50%
interaction of biological macromolecules based on the PDB data and their receféxtbook) To be introduced in the class
scientific papers with molecular modeling software "MacroModel”.

Reference
Style) Lecture o To be introduced in the class
Keyword) molecular interaction, molecular recognition, protein data bank, o Branden & Tooze "Introduction to protein structure” Garland
molrecular modeling, MacroModel Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150421/

Relational Lecture) “Advamced Cell Physiology0.5, =141 page) “Biomolecular
Design'{0.5, =143 page)
Goal)

1.To understand the principle of structure and function of biological
macromolecule.

2. To understand the mechanisms of molecular recognition of biological
macromolecule through PDB database search and molecular modeling
software.

Schedule

1. Introduction to protein structure 1

2. Introduction to protein structure 2

3. Molecular recognition and interaction in protein-protein and protein- nucleic

acid complex.

. Molecular recognition and interaction in protein-small molecule complex.

. How to retrieve the protein 3D structure from PDB database.

6. Molecular modeling of protein-small molecular complex with MacroModel
1.

7. Molecular modeling of protein-small molecular complex with MacroModel
2.

8. Exercise 1

9. Exercise 2

10. Exercise 3

11. Presentation and discussion 1

Student) Able to be taken by student of other department
Contact) Uto (M820, +81-88-656-7522, uto@bio.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Practice for undrstanding scientific papers in bioogical technology

2 units
Teacher of course

Target) To learn how to read scientific papers for research

Contact) Administration Office(M703)

Outline) In order to obtain information on research and to learn how to present
research results, students read papers related to their subjects of master thesis,

present its contents, and discuss about contents of the paper.

Style) Lecture and excercise

Keyword) Reading of papar, Oral presentation

Relational Lecture) “Seminar in Biological Technologyd.5, =151 page)

“Biological science and technology laboratof@’s, =152 page)

Requirement) N/A
Notice) N/A

Goal) To learn how to read papers

Schedule

1. presentation
2. presentation
3. presentation
4. presentation
5. presentation
6. presentation
7. presentation
8. presentation
. presentation
10. presentation
11. presentation
12. presentation
13. presentation
14. presentation
15. presentation
16. presentation
Evaluation Criteria ) Mutual evaluation of presentation

©

Textbook) N/A

and discussion 1
and discussion 2
and discussion 3
and discussion 4
and discussion 5
and discussion 6
and discussion 7
and discussion 8
and discussion 9
and discussion 10
and discussion 11
and discussion 12
and discussion 13
and discussion 14
and discussion 15
and discussion 16

Reference Related papers

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150469/
Student) Able to be taken by only specified class(es)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Seminar in Biological Technology

2 units
Teacher of course

Target) The goal of this lecture is to aquire the knowledge necessary for researcdbontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150464/
related to the Master’s thesis.
Outline) Student elevates the reaseach abillity and skill in the individual laboratorContacty Administration Office(M703)
through presentation and active discussion as to the subject of study. In addition,
industrial and medical applications of reseach reuslts should be required.

Style) Excercise

Keyword) Discussion for research work, Oral presentation

Studenty Able to be taken by only specified class(es)

Relational Lecture) “”(0.5), “Biological science and technology laboratai/,
=152 page) “Practice for undrstanding scientific papers in bioogical technol-
0gy”(0.5, =150 page)

Requirementy N/A

Notice) N/A

Goaly To learn how to perform research

Schedule

1.
. Research presentation 2 and discussion
. Research presentation 3 and discussion
. Research presentation 4 and discussion
. Research presentation 5 and discussion
. Research presentation 6 and discussion
. Research presentation 7 and discussion
. Research presentation 8 and discussion
. Research presentation 9 and discussion
.Research presentation 10 and discussion
.Research presentation 11 and discussion
.Research presentation 12 and discussion
.Research presentation 13 and discussion
14.
15.
16.
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Research presentation 1 and discussion

Research presentation 14 and discussion
Research presentation 15 and discussion
Research presentation 16 and discussion

Evaluation Criteria ) Evaluate master thesis
Textbook) N/A
Reference Research papers
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Biological science and technology laboratory

10 units
Teacher of course

Target) According to the subject of study, student carriy out the research to obtai@ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150468/

good ability and skill for reseach and for presntation.

Studenty Able to be taken by only specified class(es)

Outline) Students carrry out each reseach according to the subject of study tDontact) Administration Office(M703)
elevate their reaseach abillity and skill in the individual laboratory. In addition,

they have to present their reseach reuslts for evaluation.

Style) Experiment

Keyword) reseach work, Presentation

Relational Lecture) “Practice for undrstanding scientific papers in bioogical tech-
nology”(0.5, =150 page) “Internship in Biological science and technolo@y5,
=153 page)

Requirementy N/A

Notice) N/A

Goal) to learn how to perform experiments

Schedule

1.
. Experiments 2
. Experiments 3
. Experiments 4
. Experiments 5
. Experiments 6
. Experiments 7
. Experiments 8
. Experiments 9
.Experiments 10
.Experiments 11
.Experiments 12
. Experiments 13
14.
15.
16.

Evaluation Criteria ) Evaluate rsearch papers for the master degree

O© 00O ~NO O WN

el e
WN RO

Experiments 1

Experiments 14
Experiments 15
Experiments 16

Textbook) N/A

Reference Research papers
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Internship in Biological science and technology

2 units
Teacher of course

Target) To obtain knowledges and skills for practicecal works

Outline) To work in institutes, inductries, and companies, students can learn
practical skills, knowledges, researches, etc., by internship.

Style) Internship

Keyword) Internship

Relational Lecture) “Practice for undrstanding scientific papers in bioogical
technology(0.5, =150 page) “Biological science and technology laborataig,
=152 page) “”(0.5)

Requirement)y N/A

Notice) N/A

Goal) To learn what are practical knowledges, skills, and mind.

Schedule
1. Choose where to go
2. Schedules depend on where to go.
3. Provide Reports

Evaluation Criteria ) Evaluate Reports

Textbook) N/A

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150466/
Studenty Able to be taken by only specified class(es)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental EngineeringBiological Science and Technology

Earth and Life Environmental Engineering — Biological Science and Technology
Web page and CMS related subject

e Integrated Subjects

e Specialized Exercise and Experiments

Introduction to Intellectual Property ............. WEB page, CMS Practice for undrstanding scientific papers in bioogical technolgg
Management Theory of New Business.......... WEB page, CMS page, CMS

Management of Technology .................... WEB page, CMS Seminar in Biological Technology............... WEB page, CMS
Presentation Method (M) . ...................... WEB page, CMS Biological science and technology laboratory . ... WEB page, CMS
Internship(M). ... WEB page, CMS Internship in Biological science and technology .. WEB page, CMS
Venture Business (M) ... WEB page, CMS

Long-term Internship........... .. ...l WEB page, CMS

e Common Subjects

Advanced Environmental Technology on Chemistiy/EB page, CMS

Engineering of Biological Environment.......... WEB page, CMS

Advanced Environmental Systems Engineering . . WEB page, CMS

Advanced Lecture on Semiconductor Nanotechnolgg$ page, CMS
e Basic Departmental Subjects

Quantum mechanics and advanced lecture in quantum physi6SER .

page, CMS
Superconductivity and superconducting materials WEB page, CMS
Advanced Computational Science .............. WEB page, CMS

Methods for analysis of mathematical phenomenaWEB page, CMS
e Applied Departmental Subjects

Biochemical Thermodynamics.................. WEB page, CMS
Advanced Biochemistry ........................ WEB page, CMS
Advanced Molecular Biology ................... WEB page, CMS
Cell Biotechnology .................. .. ..o..0) WEB page, CMS
Advanced Biophysical Chemistry ............... WEB page, CMS
Advamced Cell Physiology ..................... WEB page, CMS
Advanced Microbiological Engineering.......... WEB page, CMS
BiomolecularDesign..............ccoiiviiiit. WEB page, CMS
Advanced Biotechnology ....................... WEB page, CMS
Advanced Biomaterials......................... WEB page, CMS
Advanced enzyme engineering................. WEB page, CMS
Technology for Bioreaction..................... WEB page, CMS
Molecular Biotechnology . ...................... WEB page, CMS
Biological macromolecular chemistry............ WEB page, CMS
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Earth and Life Environmental Engineering — Ecosystem Engineering
Syllabus of subjects

List of Subjects e Specialized Exercise and Experiments

e Integrated Subjects Advanced Ecosystem Engineering Seminar.................. 189..
Introduction to Intellectual Property . ..., 156 Advanced Ecosystem Engineering Exercise ................. 190.
Management Theory of New Business....................... 157. Ecosystem Engineering Laboratory......................... 191.
Management of Technology ................ccoiiiiiiis. 158
Presentation Method (M) . ... 159
Internship (M) . . ..o 160
Venture Business (M) . ...t 161
Long-termiInternship ...t e 162

e Common Subjects
Advanced Environmental Technology on Chemistry........... 163.
Engineering of Biological Environment....................... 164
Advanced Environmental Systems Engineering.............. 165.
Advanced Lecture on Semiconductor Nanotechnology........ 166. .

e Basic Departmental Subjects
Advanced Computational Science...............cooviiinn.. 167.
Topics of Analysis for Mathematical Science................. 168
Advanced appliedanalysis............cccoiii it 169.

Quantum mechanics and advanced lecture in guantum physicsL7Q. .
e Applied Departmental Subjects

Nano-material ENgineering . ..., 171
MiCromechaniCs . . ... 172
Energy and Environmental Engineering...................... 173.
Energy conversion Systems .........c.cooiii it 174.
Urban and Regional Planning . ................. ...t 175.
Information Engineering of Regional Environment............ 176
Principles of DisasterRisk. .............. ... oo it 177
Principle of Environmental Risk. ............................ 178
Well-being Technology for All . ........... ..o, 179
Design of Assistive Products. ... ... 180.
Chemistry and Technology for Recovery of Marine Resources 181.
Mitigation eNgiNeering . . .....ovue i 182
Advanced Environmental Ecology........................... 183
City and Transport System Planning......................... 184.
Actuator Control Theory . ... e 185
Measurement Science and Technology...................... 186. .
Advanced Theory of Electronic Circuits...................... 187
Optical properticsof materials .. ....................... ... 188



Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Introduction to Intellectual Property

2 units

Part-time LecturefTohru SakaipPart-time LecturerJuichiroh OsameRart-time LecturerAkio Fuijii, Part-time Lectureryasushi Toyosu

Part-time LectureiKuniaki Kubota

Target) Understanding the basic systems and importance of protection and practical
use of intellectural property based on some examples.

Outline) It is necessary for a working $fain a company, a university, etc., in a
future.lt is introduced the importance to protect and practical use of intellectural
property at governments , industrial circles, univesities and institutes in Japan
using potential on scientific techniques. This lecture is treated the basic systems
of protection and practical use of intellectural property particularly based on

11.Use of intellectural property(Watanabe)

12. Stetragy of intellectural property on development of techniques(Y.Higuchi)

13. Effective intellectural property in development of techniques (Kubota)

14.Special lecture on a use of intellectural property by a chief executive
officer(1)

15. Special lecture on a use of intellectural property by a chief executive
officer(2)

strategy and invasion of patent in an organization such as company, universitgyaluation Criteria) Passing mark is over 60% on the examinations and the

etc. reports for each reaching level, respectively.
Style) Lecture Textbook) To be used textbooks made by lecturers.
Keyword) Intellectural property, Patent Law, Protect and Use of IntellecturalReference Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Property Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150533/
Relational Lecture) “Introduction to Intellectual Propert{0.5) Studenty For the course students and other graduate school students.
Requirement) No requierement Contact)

Notice) It is necessary to be present at two concentrated lecture.
Goal)
1. Understanding concept of intellectural property right.
2.Undestand the Patent Act, the Trademark Act,the Design Act and the
Copyright Act.
3. Understanding on basical practical use of intellectural property.
Schedule
1. Concept of intellectural property(Sakai)
2. Outline of intellectural property(Patent and Trademark)(Sakai)
3. Outline of intellectural property(Design and Copyright)(Sakai)
4. Patent, invention and invasion of patent (Sakai)
5. Management of intellectural property and use (Sakai)
6.A way of research and development and intellectural property in a
future(Sakai)
7. The midterm examination and its comment for Target and
8. History of system of intellectural property (Osame)
9. International trend of system of intellectural property (Osame)
10. Acquisition method of intellectural property right(Fujii)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Management Theory of New Business 2 units
Associate Professofatsuya DeguchiPart-time LecturefFirst-line men with experience of practical business

Target) New business is the word which means the business to make the most of 13.Product development and intellectual property
technical knowledge, technology, the new idea and which is developed creatively, 14.Business plan preparation practice
and that main bearer is the enterprise called a venture. There is a purpose of 15.Examination
this class in providing the knowledge which is necessary, and know-how and a 16.Business plan announcement meeting

spirit so that a taking lecture student may establish a venture business. Evaluation Criteria) It is evaluated by the presentation (40%) of the written
Outline) The regeneration of the Japanese society with the vitality is being examination (60%) and the business plan. And, the presentation of the written

asked. Government enforced "a university venture 3 years 1000 companiesexamination and the business plan is decided to be recognized only for the

plan” over Heisei 14-the 16th year. Though that goal was almost attained, it is taking lecture student who attended it fg82and more of the classes that it is

very important to promote entrepreneur education continuously from now on. opened.

Tokushima Prefecture supports this class based on the recognition done lifextbook)y The summary is distributed every time.

this, and it is established. Reference Several are introduced in the school hours.

Requirementy The person whom the one with the classroom is constructed b¥:ontents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150683/

the class start time in the person who doesn't learn the unit of "Introductio ) . . . .
. y - . . ... studenty he person who hasn'’t learned the unit of the new business outline that it
to new business” in the college, and a group are organized, and it is limited "’

. ) . . . ._is opened with this learning in all the students enrolled in the graduate school
to the person with the intention to make a business plan, and taking lecture is . . : )
recognized. yet is made the target. The number of completion people may be restricted in

. . : : . . the method such as a lottery in case of a taking lecture applicant many. As for
Notice) Being late and a whisper in class should be prohibited strictly. Be careful y g bp y

q in b it should di f exit and future taking lect the details, an applicant for taking lecture is to follow those directions because
OVer and again because It should diSpose of exit and Iuture taxing 1ecture May . notice which showed attention in taking lecture is done.
not be recognized when it is wicked.

. , . Note) The man of business that it is active in the forefront every time, and an

Goal) Learning of the necessary knowledge to establish venture business,and the_~ . o . ) ) .

. ) ; adviser are invited as an instructor, and working knowledge is provided for
ability which can make a business plan. S o " . .

hedul theory plus practice in this class from the specialist’s position. This class is the

Se eluguidance thing which is useful enough even if it is taken to the person who aims at a

2 What is the new business? general enterprise and a laboratory, the employment to the self-governing body

3. Keynote lecture and so on.
4. Theory of a stand-alone version venture success
5. The law knowledge which is necessary for entrepreneur
6. Fund-raising and capital policy
7. Indirect finance
8. Direct finance
9. The basis of the company management
10.The elementary knowledge of the business accounting
11.The point of the business plan preparation
12.Management strategy and marketing
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Management of Technology 2 units
Associate ProfessoFatsuya Deguchi

Target) About the production management of the automobile industry, it is  13.Case report "Around the products project of Honda - the two-wheeled

understood variously from the point of view such as "research and development”, vehicle ”
"production management”, "purchasing” and "quality control” "marketing” and 14.Case report "The path of internationalization of Honda”
"cross-cultural management”. 15. Case report "The personnel management of Honda”

Outline) It learns about the production management. This time, "the automobile 16.Summary and questions and answers
industry” specially takes up the production management of "Honda MotoiEvaluation Criteria ) It is evaluated in the remark (20%) in class and the middle,
Co.,Ltd. (following Honda)” even of that in the case, and the class to appreciate end of a term report (80% in total).

that importance with ranking of technology in management is taken. Textbook) It doesn't specially use.The summary and so on is distributed every
Requirement) Finish " Introduction to new business ” or " Advanced Lecture in  time.
management Theory of new business " . Reference Several are introduced in class.

Notice) Face a class when a taking lecture person surely does enough preparat@Bntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150031/
every time. And moreover, be the worst, but one person one time is to do SOM&denty The person who finished "Introduction to new business” or ” Advanced

remarks every time. Lecture in management Theory of new business “ in all the students enrolled
Goal) in the doctor former term course. And, the number of taking lecture people is
1. The elementary knowledge of management is learned. restricted to do intensive learning. (20-25 people will be made an upper limit.)
2.Ranking of the technology in management and that importance are |t is selected with some means in case of a taking lecture person many.
appreciated. Note) This class invites seven Honda alumnuni who did work in “research
3.1t learns how to solve the various problems which always occur in the spot 5.4 development”, "production management”, "purchasing”, "quality control”,
of the management through the case study and the business game. "marketing” , "cross-culutural management”, and so on as an instructor, and it is
Schedule the class to do case report. Even if it is seen nationwide, the trial done like this
1. Guidance is very rare, and it is a precious class. And, an applicant for taking lecture is to
2. Lecture "What in Management of Technology?” attend it in the guidance to hold it in advance.A schedule is indicated separately.
3. Case report "Rsearch and development of Honda”
4. Case study "Plan an overseas factory.” "A new car development order”
5. Lecture " Production management and purchasing”
6. Lecture "Quality control”
7.Case report "The production management of Honda”,"The supply chain

management of Honda”
8. Case study "Plan an overseas factory.”
9. Case report "The quality control of Honda”
10. Case study "Don’t make material defects flare up again.
11.Lecture "Marketing strategy”
12. Lecture "Cross-cultural management”
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Presentation Method (M)

2 units

Target) Poster and oral presentations, and journal publications are common means
of appealing the research work in various scientific and technological disciplines.
It's undoubtedly important for activating the research work. The lecture is
intending for students to learn mosffieient way to appeal their findings and
discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give
conference speech by themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion
in international conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted
showing the progress in preparation of international conferences as well as by
presentation records.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150854/

Studenty Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced fghdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Internship (M)

2 units

Target) This program is provided to increase knowledge and experience in the
actual industrial technology in various fields. Through the practical experience,
the program will allow students to become discerning and well-balanced
researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in
companies andr goverment fiices. Their fulfilment is evaluated by activity
reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy
to achieve the company’s goal. (2)

2. Understanding human relationship and communicative manner in a working
society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by supervisers in compargr and
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150026/

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Venture Business (M)

2 units

Target) Aims of the lecture are doing collaborative works with private enterprises
and establishing venture businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as
establishing collaborative research works with private enterprises. It's worth to
apply their accomplishment to an actual society beyond the range of a laboratory
work.

Goaly Objective of the lecture is to have experience and knowledge of collaborative
works with private enterprises and to mature the works to venture businesses.

Evaluation Criteria ) Credits are ackowledged in case of doing collaborative works
with enterprises ardr maturing them to venture businesses. Handouts, reports,
and presentation materials, etc. are evaluated to approve credits.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149975/

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Long-term Internship

6 units
ProfessorHideo Yamanaka

Target) This program is provided long-term internship in the actual industrial
companies and so on, doing a joint study between companies and university
on practical problems proposed by the company and practical experience of
management of technologies. Through the long-term internship, the program
will allow students to become a engineer with a core role in researches and
companies

Outline) Credits are acknowledged to students who experienced the internship in
companies or governmenfiees of 270 hours during three months or more and
presentation to executivefficer of the company. Their fulfilment is evaluated
by activity reports during internship and appraisal and interviewed report from
a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company
and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by mentors in companjgrand
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151090/

Student) Able to be taken by only specified class(es)

Contact)

= Nishida (K409, +81-88-656-7630, nishida@kg.tokushima-u.ac.jp)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

= Morimoto (A407, +81-88-656-7619, emi_morimoto@kg.tokushima-u.ac.]
P)

Note) Students who resister the coop-education program for "Pai-shape” engineers
with sense for management of technology, are able to have a grant-in-aid for
travel and so on. Ask committee members of long-term internship in your course
or coordinators of this program.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced Environmental Technology on Chemistry 2 units
ProfessorJunko MotonakaProfessorKatsuhiro TamuraProfessorShigeru Sugiyamaissociate ProfessaMasahiro Katoh

Target) The present situation and subjects on chemistry in view of environmental 9. Approach from biochemistry (2)

pollution will be introduced. Recent development in chemistry to attempt to  10.Approach from catalysis (1)

solve those subjects will be explained. 11. Approach from catalysis (2)
Outline) Based on the historical background on environmental pollution, the recent  12. Approach from chemical process engineering (1)

progress on analytical chmistry, biochmistry, catalysis and chemical process 13.Approach from chemical process engineering (2)

engineering for environmental protection will be explained. The presentation on 14.Presentation (1)

environmental subjects by students will be required. 15. Presentation (2). Submission of the report on the present course will be
Style) Lecture and excercise required.

Keyword) environment, analytical chemistry, biochemistry, catalyst, chemicaEvaluation Criteria ) Assignments count 100% mainly based on the presentation
process and report submitted.

Fundamental Lecture) “Advanced Analytical and Environmental Chemisigyo,  1€Xtbook) To be announced ih the class.
=110 page) “Advanced Physical Chemistrif.0, =108 page) “Advanced Reference To be announced in the class.

Materials Sciencd1.0, =113 page) Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149927/
Relational Lecture) “Engineering of Biological Environment0.5, =164 page) Studenty Able to be taken by only specified class(es)
“Advanced Environmental Systems Engineerif@gs, =165 page) Contact)
Requirement) Requires undergraduate level knowlwdge of chemistry and chemical = Motonaka (G611, +81-88-656-7409, motonaka@chem.tokushima-u.ac.]
engineering. 9))
Goal) = Tamura (G509, +81-88-656-7416, tamura@chem.tokushima-u.ac.jp)
1. To understand the present situation for environmental subjects on engineering = Sugiyama (G309, +81-88-656-7432, sugiyama@chem.tokushima-u.ac.j
(lectures from 1st to 5th, 14th and 15th).. p)

2.To develop ability for solving the environmental subjects (lectures from = Katoh (M304, +81-88-656-7429, katoh@chem.tokushima-u.ac.jp)
6th to 15th).

Schedule

1. Histroty on environmental problems (1): Pollution

2. Histroty on environmental problems (2): Approach to solve the problems

3. Histroty on environmental problems (3): Recent technology

4. Recent situation on environmental technology (1): New problems on
pollution

5. Recent situation on environmental technology (2): Recent development of
technology

6. Approach from analytical chemistry (1)

7. Approach from analytical chemistry (2)

8. Approach from biochemistry (1)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Engineering of Biological Environment

2 units
ProfessorYoshitoshi NakamuraAssociate Professddaruhiko Sakuraba

Target) To understand recent studies on engineering of biological environment.
Outline) Advanced lectures for recent studies on engineering of biological
environment
Style) Lecture
Keyword) Environment, Biology, Engineering
Requirementy N/A
Notice) N/A
Goal)
1. To understand general concepts of biomass

2. To understand biomass conversion engineering

3. To understand general concepts of bioremediation
Schedule

1. General concepts of biological environment
. Characteristics of biomass and it§estive utilization
. Pretreatment of biomass by physical method
. Pretreatment of biomass by chemical method
. Pretreatment of biomass by biological method
. Conversion of biomass into useful materials
. Conversion of biomass into useful materials
. Process system engineering fdfegetive conversion of biomass
. Reports
. Classification, role, and application method of environmental organism
. Bioremediation in water environment
. Bioremediation in air environment
. Bioremediation in soil environment
.Environmental hormones, chemical pollutions and ethics

15. Recent topics and trend of industry for engineering of biological environment

16. Final Reports
Evaluation Criteria ) Evaluation of Reports
Textbook) Prints
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150430/

Contact) Nakamura (720, +81-88-656-7518, ynakamu@bio.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced Environmental Systems Engineering 2 units
ProfessorShuichi HashimotoProfessorYasunori Kozuki,Associate Professoghoichiro FujisawaProfessorOsamu Sueda
ProfessorAkio Kondo, ProfessorYoshiyuki Kidoguchi,Associate ProfessoBhigeki MatsuoAssociate ProfessorYoshinobu Hirose

Target) To understand the present environmental problems and to acquire th@ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149983/

advanced of the technique and the approach to solve problems on the point @bntacty Matsuo (Eco404, +81-88-656-7538, matsuos@eco.tokushima-u.ac.jp)
the ecosystem engineering.
Outline) To explain the structure and function of environmental systems, the
relationship between civil life and disaster prevention systems, and the changes
of social system due to the technological revolution and the policy.
Style) Lecture

Keyword) environmental policy, natural disaster, energy saving technology, welfare
technology, miromechanical engineering
Goal)
1. To understand the factor of environmental systems
2. To understand the strucure of environmental systems
3. To understand the civil life and natural disaster prevention systems

Schedule

1. The policy and natural disaster prevention measures (1)
2. The policy and natural disaster prevention measures (2)
3. The factor of environmental systems

4. Example of environmental systems

5. The structure of environmental systems

6. Example of structure of environmental systems

7. Civil life and nano-technology 1

8. Civil life and nano-technology 2

9. Midterm presentation
10. Well being technology 1
11.Well being technology 2
12. Ecosystem engineering 1
13. Ecosystem engineering 2
14.Hydrogen engine technology
15.Diesel engine engineering

Evaluation Criteria ) Assignments count 100%
Textbook) To be introduced in th class
Reference To be introduced in th class

— 165 —


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=149983
http://cms.db.tokushima-u.ac.jp/DAV/lecture/149983/
mailto:matsuos@eco.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced Lecture on Semiconductor Nanotechnology 2 units
ProfessorToshiro Isu,Associate ProfessofFakahiro Kitada

Target) This class introduces basic principles of the semiconductor nanotechnologtudenty Any students can attend the class.
and their application to the quantum devices. Contact)

Outline) Basics of semiconductor physics and quantum mechanics are introduced = Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp)Tue -Thu
to understand material properties of quantum confined nanostructures. Recent 10:00-14:00
progress in fabrication techniques and device applications of semiconductor = Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp)Mon.
nanostructures (quantum wells, wires and dots) will be reviewed. 10:00-14:00

Style) Lecture

Keyword) Quantum confined nanostructures, Semiconductor nanoscience, Electron
devices, Photonic devices

Requirement) None.
Notice) None.

Goaly To understand basic properties of semiconductor nanostructures and quantum
devices.
Schedule
1. Introduction to semiconductor nanostructures

. Electronic states in quantum confined structures
. Electrical properties of superlattices
. Fabrication technique of quantum wires and wells
. Characterization of heterointerfaces
. Characterization of nanostructures
. High-speed electron devices
. Optical properties of quantum wells

9. Semiconductor laser diodes
10. Quantum €ect devices
11. Fabrication technique of quantum dots
12. Quantum dot devices (1)
13. Quantum dot devices (2)
14.Recent topics of semiconductor nanotechnology (1)
15. Recent topics of semiconductor nanotechnology (2)

Evaluation Criteria ) Assignments count 100%

Textbook) None.

Reference Will be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151092/
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced Computational Science

2 units
ProfessorToshiki Takeuchi

Target) This class provides the basic technology for numerical calculation for the
differential equation.
Outline) The numerical calculation methods for theffeiential equation are
introduced.
Style) Lecture
Keyword) Numerical analysis, Numerical computation filerential equation
Fundamental Lecture) “Numerical Analysi5(1.0), “Basic Mathematic{1.0),
“Basic Mathematic¢g1.0)
Relational Lecture) “Methods for analysis of mathematical phenomena, =19
page) “Numerical Analysi%(1.0)
Requirement) Students have to understand basic mathematics of undergraduate-
level.
Goal) To understand principle of nhumerical calculation methods.
Schedule
1. Introduction of numerical simulation
2. Mathematical model
3. Least squares method
4. Lagrange interpolation
5. Spline interpolation
6. Finite difference method
7. Arbitrary precision formula
8. Application to the 1-dimension flerential equation
9. Application to the 2-dimension flerential equation
10. Gauss-Seidel method
11. Successive Over-Relaxation method
12. Explicit method
13. Implicit method
14. Crank-Nicolson method
15. Numerical instabilities
Evaluation Criteria ) Assignments count 100%
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150088/
Student) Able to be taken by only specified class(es)
Contact) Takeuchi (A206, +81-88-656-7544, takeuchi@pm.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Topics of Analysis for Mathematical Science 2 units
Associate Professahtsuhito Kohda

Target) Mathematical theory and technique for analysis of engineering phenomena

Outline) Mathematical theory to analyze problems in engineering and its
application, mainly theory and technique oftdrential equations

Style) Lecture

Relational Lecture) “Advanced applied analysi€).2, =23 page) “Differential
Equations(0.2, =20 page)
Requirement) If you like undergraduate-level mathematics, it will befmient.
Goal) To be familiar with mathematical theory, that helps engineering study.
Schedule
1. Introduction to basic modern mathematics 1

. Introduction to basic modern mathematics 2

. Linearity and nonlinearity

. Representation formula and existence of solutions 1

. Representation formula and existence of solutions 2
. Representation formula and existence of solutions 3
. Behavior of solutions and problems of engineering 1
. Behavior of solutions and problems of engineering 2

9. Solutions and spaces of functions 1
10. Solutions and spaces of functions 2
11. Solutions and spaces of functions 3
12. Topics of modern analysis 1
13. Topics of modern analysis 2
14. Mathematics and computer
15. Summary

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150369/
Contact) Kohda (A211, +81-88-656-7546, kohda@pm.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced applied analysis

2 units
Assistant ProfessoKuniya Okamoto

Target) To learn the functional analytic methods which are basic tools for
mathematical sciences.

Outline) This subject provides basic theory of functional analysis which is
considered as linear algebra in infinite-dimensional spaces. Functional analytic
approaches to phenomena described Itkedintial equations are introduced.

Goaly To apply the theory of modern analysis and recognize its significant role.

Schedule

1.
. Linear operators on finite-dimensional linear spaces
. Eigenvalue problems

. Matrix exponentials

. Hilbert spaces, Banach spaces

. Function spaces

. Linear operators in infinite-dimensional linear spaces
. Spectral resolutions

9.

O~NO Ok WDN

Introduction (What is functional analysis?)

Fourier transforms

10. Operational calculus

11.
12.

Integral transforms, Resolvent operators
Strongly continuous semigroups

13. Abstract Cauchy problems
14. Applications to partial dferential equations
15. Summary

Webpage http://math9.pm.tokushima-u.ac.jp/lecture/
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149895/

Contact)y 0 O (A212 O, TEL/FAX: 656-9441, E-mail: okamoto@pm.tokushima-
u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Quantum mechanics and advanced lecture in quantum physics

2 units
Associate ProfessoYoshitaka Michihiro

Target) This class introduces the quantum mechanics.
Outline) Basics of quantum mechanics are introduced.
Style) Lecture

Goal) To understand the outline of quantum mechanics.

Schedule

1. Introduction

2. Variation

3. Lagrangian

4. Hamiltonian

5. The principles of quantum mechanics (1) Operator

6. The principles of quantum mechanics (2) Wavefunction

7. The principles of quantum mechanics (3) Expectation value
8. The principles of quantum mechanics (4) Sidinger equation
9. Example (1) the square well potential
10. Example (2) the linear harmonic oscillator
11.Example (3) hydrogen atom
12.The principles of quantum mechanics (5) Heisenberg equation
13. Many-body problem
14.Field quantization
15.Phonon

Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150835/
Contact) Yoshitaka Michihiro (A203)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Nano-material Engineering

2 units
ProfessorShuichi Hashimoto

Target) To understand the physical and chemical properties of materials at micro-
and nano-scales for desiging and assemlbling nano-structured materials with
special consideration to environmental issues

Outline) Physical and chemical properties as well as characterization techniques
of various materials will be discussed on the basis of micro- and nanostructure.

Style) Lecture
Goal)

Schedule

1. Introduction

2. Structure of solids

3. Structure of sodids

4. Optical properties of solids

5. Optical properties of solids

6. Optical properties of solids

7. Optical properties of solids, assignmentl

8. Evaluation technigue of nano-materials

9. Evaluation technique of nano-materials
10. Evaluation technigue of nano-materials
11. Evaluation technigue of nano-materials,aasignment2
12. Application of nano-materials
13. Application of nano-materials
14. Current topics in nano-materilals and nanotechnology
15. Current topics in hano-materilals and nanotechnology
16.exam

Evaluation Criteria ) assignmentl 25% assgnment2 25% exam 50%
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150672/
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Micromechanics

2 units
Associate ProfessoBhigeki Matsuo

Target) To understand the science of micro-to-nanometer domain, and learn the
techniques to investigate such a domain.

Outline) To study the methods for precise measurement and manufacturing, in
addition, microsensors, micromachining, and microactuators. In addition, hot
topics concerning science and technology will be referred and discussed at any
time.

Style) Lecture

Keyword) micro, nano

Goal) To obtain basic knowledges on the micro-to-nanometer domain

Schedule

1.
. Physics and chemistry in microdomain
. Physics and chemistry in microdomain
. Physics and chemistry in microdomain
. Measurements in microdomain

. Measurements in microdomain

. Measurements in microdomain

. Micromachining

. Micromachining
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Evaluation Criteria ) Assignments count 100%.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150915/

Physics and chemistry in microdomain

. Micromachining
. Microsensors

. Microsensors

. Microsensors

. Microactuators
. Microactuators
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Energy and Environmental Engineering 2 units
ProfessorYoshiyuki Kidoguchi

Target) This class addresses to understand characteristics and background of fRReference To be intriduced in the class
global warming problem and the depletion of energy resources ffectve Webpage http://www.eco.tokushima-u.ac.jp/w3/miwa/index.htmi
utilization system of energy resources. Contents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/149882/
Outline) Lecture on fossil fuels resources, environmental pollutant and environment@tudenb Able to be taken by student of other department
loading, principal of thermal energy conversion and conversion teChnOIOQyContact> Kidoguchi (Eco502, +81-88-656-9633, kidog@eco.tokushima-u.ac.jp)
nuclear energy and thermal reactor, the renewable energy and waste energy ’ ’

systems.

Keyword) Environmental problem, Energy security, Global warming, Energy
conversion
Requirement) None
Notice) Basic subjects concerning the engineering
Goaly To understand characteristics and background of the global warming problem
and the depletion of energy resources, and to master the ability solving the
energy security on the point of engineering field.
Schedule
1. Energy Fundamentals
2. Pollution of the Atmosphere
3. Principal of Thermal Energy Conversion
4. Thermal Energy Conversion System
5. Fossil Fuels Coal, Petroleum and Natural Gas-
6. Combustion Method and System of Fossil Fuels
7. Nuclear Energy (1) Nuclear Fission
8. Nuclear Energy (2) Nuclear Fusion
9. Geothermal Energy System
10. Water and Wind Energy System
11.Solar Energy System
12.Biomass Energy System
13. Wastes Energy System
14.Hydrogen Energy System
15.Energy and Environment in Future
16.Summary and Final Report for Evaluation
Evaluation Criteria ) Grading with final report
Textbook) To be introduced before the first lecture
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Energy conversion systems 2 units
Assistant Professor

Target) To understand principle of energy conversion and to consider improvemeritextbook) Yokio Mizutani, "Combustion Engineering”
of energy conversion technologies on the point of saving energy consumptioReference None

and decreasing environmental damages Webpage http://www.eco.tokushima-u.ac.jp/w3/miwa/index.html

Outline) Lecture on principle of energy conversion and its application, andContents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149881/

on compustlon .mechanlsm and technologies of re_ducmg toxic emissions giudent) Any students other than this course can take this subject
combustion engines as examples of energy conversion systems. This subject’Is

concerned with industry. Contact) (eco503, +81-88-656-7370, )
Style) Lecture Note) Need to submit some reports

Keyword) Energy conversion, Energy resources, Combustion, Toxic emissions,
Environmental protection

Requirement) None

Notice) None

Goaly To understand principle of energy conversion, environmetifateof energy
conversion and present technologies of energy conversion, and to recognize
the importance of improvement of energy conversion technologies against
environmental protection

Schedule

1. Present energy problem

. Energy resources

. Fundamental of energy conversion

. Energy conversion by combustion

. Combustion chemistry

. Combustion of gaseous fuels (1)

. Combustion of gaseous fuels (2)

. Combustion of liquid fuels (1)

. Combustion of liquid fuels (2)

.Formation of emissions caused by combustion

.Present energy conversion technologies

.Energy conversion and energy recirculation

.Energy conversion and environmental problems (1)

.Energy conversion and environmental problems (2)

15. Energy saving in energy conversion

Evaluation Criteria ) Appraise the understanding of the content of the lecture by

setting some reports
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Urban and Regional Planning 2 units
ProfessorAkio Kondo

Target) The concept and technique to describe not only the vision but also desigrReference To be introduced in the class.
in the future urban and regional plan are lectured. Webpage http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm

Outline) The technique of urban and regional planning is explained using variougontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150664/
materials in practical planning. The debate is introduced to develop the abi”t)étudent) Able to be taken by only specified class(es)

in design of planning for students. Contacty Kondo (ECO602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)
Style) Lecture and excercise Note)

Keyword) Urban and Regional Planning, Proposition of Vision, Planning Design
Fundamental Lecture) “Advanced Environmental Systems Engineerifd?, =165
page)
Relational Lecture) “Information Engineering of Regional Environme(@’8, =176
page)
Requirement)
Notice)
Goal) To understand the concept and technique to describe the future urban and
regional plan.
Schedule
1. Guidance and purpose of this subjec
. Examples of urban planning
. Examples of regional planning
. Planning and law 1
. Planning and law 2
. Economic analysis in planning 1
. Economic analysis in planning 2
. Systems analysis in planning 1
. Systems analysis in planning 2
. Explanation of Exercise
.Exercise of planning 1
.Exercise of planning 2
. Presentation of planning
. Discussion about the future of region
15. Discussion about the vision of region
Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Information Engineering of Regional Environment 2 units
Associate Professoroshinobu Hirose

Target) The information of regional environment, technique in survey, informationEvaluation Criteria ) Assignments count 100%.
management and computer aid systems are explained. The method and technigiggtbook) To be introduced in the class.
using for application of environmental information to development of regiona'Reference To be introduced in the class.

p9I|C|es ar(? Iecture.d. ] ] ] ] ) _ Webpage http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm
Outline) The information of regional environment, technique in survey, |nformatlonCOn,[&n,[S Ared) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150510/

management and computer aid systems are explained using the various kindssc%fd Able to be taken b | ified
materials and examples in practical planning. udend € to be taken by only specified class(es)

Style) Lecture and excercise Contact) Kondo (EC0O602, +81-88-656-7339, kondo@eco.tokushima-u.ac.jp)

Keyword) Information of Regional Environment, Technique in Survey, ComputerNOte>
Aid Systems

Relational Lecture) “Urban and Regional Plannin@.8, =175 page) “Advanced
Environmental Systems Engineeriri@2, =165 page)

Requirement)
Notice)

Goaly To obtain the knowledge of the information of regional environment,
technique in survey, information management and computer aid systems, and
apply them to design of regional plan and political simulation.

Schedule
1. Guidance and purpose of this subject
2. Examples of information of regional environment
3. Variety of information of regional environment
4. Technique in survey of information
5. Technique in production of information
6. Technique in management of information
7. Computer aid systems 1
8. Computer aid systems 2
9. Application of information to regional planning
10. Exercise of application of information 1
11.Exercise of application of information 2
12. Exercise of application of information 3
13. Presentation of results of exercise
14. Discussion about the information in the future
15. Discussion about the technique in the future

—176 —


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150510
http://www.eco.tokushima-u.ac.jp/w3/kondo/top/index.htm
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150510/
mailto:kondo@eco.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Principles of Disaster Risk 2 units
ProfessorYasunori Kozuki

Target) To understand concept of risk, risk management, damage reducing measi8tident)y To be limited to students of course

ability to natural disaster Contact) Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp)
Outline) To understand histrical earthquakes and tsunamis , characteristics of

earthquake and tsunami, prediction of damage , to cultivate presentation skill

and debate ability.

Keyword) Earthquakes and Tsunamis, Disaster Prevention Assessment, Risk
Manegement

Relational Lecture) “Principle of Environmental Risk0.5, =178 page)

Goaly Training-up of technical knowledge to the natural disaster, the basic
knowledge which can correspond to the risk management and the crisis
management

Schedule
1. Guidance, Outline of Disaster Risk

. Natural Disasters and Their Regulations
. Histrical Earthquakes and Tsunamis in Japan(No.1)
. Histrical Earthquakes and Tsunamis in Japan(No.2)
. Characteristics of Earthquake and Tsunami(No.1)
. Characteristics of Earthquake and Tsunami(No.2)
. Generation Characteristics of Nankai Earthquake and Tsunami(Focal Region
and Wave Source Region)(No.1)

8. Generation Characteristics of Nankai Earthquake and Tsunami(Focal Region

and Wave Source Region)(No.2)

9. Disaster Prevention Assessment for Earthquakes and Tsunamis(No.1)
10. Disaster Prevention Assessment for Earthquakes and Tsunamis(No.2)
11.Risk Management for Earthquakes and Tsunamis(No.1)
12.Risk Management for Earthquakes and Tsunamis(No.2)
13. Risk Management for Earthquakes and Tsunamis(No.3)
14.Risk Management for Earthquakes and Tsunamis(No.4)
15. Summary

Evaluation Criteria ) Assignments Count 100%

Textbook) To be introduced in the class

Reference To be introduced in the class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150229/
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Principle of Environmental Risk 2 units
ProfessorYasunori Kozuki

Target) To understand knowledge concerning the Environmental Risk and t&€ontact) Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp)
develop &ective program for risk communication. Note)
Outline) To explain the definition and kinds of environment risk, risk evaluation
and risk management. To develop a program for risk communication on the
point of the environmental education.
Style) Lecture and excercise
Keyword) environmental risk, environmental education
Fundamental Lecture) “Advanced Environmental Systems Engineerifigd, =165
page)
Relational Lecture) “mitigation engineering(0.5, =182 page) “Advanced
Environmental Ecology0.5, =28 page)
Goaly To be able to examine technique to mitigate and prevent the environmental
risk
Schedule
1. Guidance and purpose of this subject
. Example of the environmental risk
. Surveying a subject about the environmental risk (1)
. Surveying a subject about the environmental risk (2)
. Surveying a subject about the environmental risk (3)
. Surveying a subject about the environmental risk (4)
. Midterm presentation
. Surveying a subject about the environmental risk (5)
9. Surveying a subject about the environmental risk (6)
10. Surveying a subject about the environmental risk (7)
11. Surveying a subject about the environmental risk (8)
12. Surveying a subject about the environmental risk (9)
13. Presentation of results of surveying (1)
14.Presentation of results of surveying (2)
15. Discussion about the environmental risk in the future
Evaluation Criteria ) Assignments count 100%
Textbook) To be introduced in the class
Reference To be introduced in the class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149990/
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Well-being Technology for All

2 units
ProfessorOsamu Suedassociate Professoghoichiro Fujisawa

Target) To understand the philosophy of welfare and the classification of disability,
and to learn the importance of assistive technology.

Outline) The role and the neccessity of assistive technology will be explained, and
provisions and means to assiste a person with disabilities in daily living will be
lectured.

Keyword) assistive technology, a person with disability, aged paople, assistive
products, assist of daily living

Goal) To understand the role and the necessity of the well-being technology, and
to understand technical provisions and means to assist a person with disability
in daily living.

Schedule

1. History of rehabilitation engineering

. Statistics of persons with disabilities

. Classification of disabilities (1)

. Classification of disabilities (2)

. Infrastructure for persons with sensory impairments

. Infrastructure for persons with physical impairments

. Infrastructure for persons with intelectual impairments

. Objective of a white cane and how to use it

9. experience of disability (1) : visual impairment
10. experience of disability (2) : visual impairment
11. Assistive products for transfer and mobility
12. Dynamics of wheelchair
13. experience of disability (3) : physical impairment
14.experience of disability (4) : physical impairment
15. Conclusion

Evaluation Criteria) Understanding of lecture will be evaluated through reports
submitted after each lesson.

Textbook) To be introduced in th class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151010/

Contact) Sueda (Eco705, +81-88-656-2167, osamu-sueda@eco.tokushima-u.a
c.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Design of Assistive Products 2 units
ProfessorOsamu Suedassociate Professoghoichiro Fujisawa
Target) It aims to learn how to realize and how to keep the quality of assistive measure
products in the view point of international marketing and to acquire the ability  14.Fitting of assistive products in daily living (2) : Methods of outcome
of designing of products used affice, working place and home in which the measure
concept of adapting the device to the human being is installed. 15. Guideline for work place : Legislation and remodeling of work place

Outline) Assistive technology for daily living of persons with disabilities in the Evaluation Criteria) Results will be evaluated through the lecture and reports
society. Human factors and R & D of assistive products and services. Adapting submitted after each lesson.

the environment to the people instead of the people adapting to the environmepieference To be introduced in th class

Evaluation of appropriateness of assistive technology system for a person.  ~gntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150685/
Style) Lecture Contact) Sueda (Eco705, +81-88-656-2167, osamu-sueda@eco.tokushima-u.a
Keyword) Assistive product, Japanese Industrial Standard, International Standard,C_Jp)
ISO, Outcome measure
Goaly Objective of this lecture is to understand the current state of assistive
products in the world and international standard of them, and to learn designing
of them. Moreover, it aimed to learn the method of outcome measure of assistive
products and to be able to consider the total arrangement of products at working
place and at home.
Schedule
1. Introduction : assitive products as industrial products, ergonomic approach
2. Situation of assistive technology in the world : North America, Europe
and Japan
3. Assitive products as industrial products : Japanese Standard, International
Standard an Guidelines for all people including elderly and people with
disabilities
4. Human factors (1) : Decrease of physical function according to aging
5. Human factors (2) : Decrease of sensory function according to aging
6. Japan Industrial Standards of Assistive Products : Wheelchair (1)
7. Japan Industrial Standards of Assistive Products : Wheelchair (1)
8. Japan Industrial Standards of Assistive Products : Artificial Legs
9. Japan Industrial Standards of Assistive Products : Artificial Arms
10.Japan Industrial Standards of Assistive Products : Beds
11.Japan Industrial Standards of Assistive Products : Hoists
12.Personal environment control system : Smart House, ECS and Home bus
system
13.Fitting of assistive products in daily living (1) : Methods of outcome

— 180 —


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150685
http://cms.db.tokushima-u.ac.jp/DAV/lecture/150685/
mailto:osamu-sueda@eco.tokushima-u.ac.jp
mailto:osamu-sueda@eco.tokushima-u.ac.jp

Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Chemistry and Technology for Recovery of Marine Resources

2 units
ProfessorTakahiro Hirotsu

Target) This class describe the recovery of valuable elements in seawater that have
not been utilized.

Outline) This class describe the advanced technology of recovery of valuable
elements such as uranium and lithium in sewater and the remained subjects for
practical use.

Style) Lecture

Keyword) seawater, rare resouces, recovery, uranium, lithium, adsorption, ion
exchange, chelation
Goaly) understanding of the technology of recovery of valuable resources from
seawater
Schedule
1. Importance of recovery of valuable resources from seawater
2.Inorganic resources in seawater
3. Recovery methods of valuable resources in seawater 1
4. Recovery methods of valuable resources in seawater 2
5. Adsorption method 1
6. Adsorption method 2
7. Development of adsorbents 1: ion-exchangers
8. Development of adsorbents 2: ion-exchangers
9. Development of adsorbents 3: chelating resins
10. Development of adsorbents 4: chelating resins
11.Mechanism of ion-exchange of lithium ions
12.Recovery process of lithium from seawater
13. Mechanism of uptake of uranium
14.Recovery process of uranium
15.Recovery costs of uranium and lithium
16. Perspective of recovery of uranium and lithium from seater
Evaluation Criteria) Evaluation of degree of understanding by report of some
essential subjects

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150276/
Student) Able to be taken by student of other department and faculty

Contact) Hirotsu (National Institute of Advanced Industrial Science and
Technology, +81-87-869-3562, takahiro-hirotsu@aist.go.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

mitigation engineering 2 units
ProfessorHideki Ueshima

Target) To understand the background and the significance of mitigation and t@€ontact) Ueshima (National Institute of Advanced Industrial Science and
acquire fundamental principles of mitigation technique. Technology, +81-823-72-1901, h-ueshima@aist.go.jp)
Outline) To explain western environmental ideas, progress of coastal development
and concept, history, technology and examples of mitigation
Style) Lecture
Keyword) District Improvement Plan for Disaster Mitigation, coastal environment,
ecosystem, environmental restoration
Fundamental Lecture) “Principle of Environmental Risk1.0, =178 page)
“Principles of Disaster RisK1.0,=177page) “Urban and Regional Plannin{’0,
=175 page)
Relational Lecture) “Advanced Environmental Ecologg0.5, =28 page) “Advanced
Environmental Systems Engineeriti@g'5, =165 page)
Goal) To acquire ideas and fundamental of mitigation
Schedule
1. Guidance of this subject
. Background and history of the mitigation
. Coastal development(1)
. Coastal development(2)
. Deterioration of costal environment
. Restoration for coastal environment
. Mitigation for coastal environment(1)
. Mitigation for coastal environment(2)
. Mitigation technology(1)
. Mitigation technology(2)
. Mitigation technology(3)
.Example of mitigation in Western Europe
.Example of mitigation in Japan(1)
14. Example of mitigation in Japan(2)
15. Discussion
Evaluation Criteria ) Assignments count 100%
Textbook) To be introduced in the class
Reference To be introduced in the class

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150931/
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced Environmental Ecology

4 units
Associate Professdvlahito Kamada

Target) The purpose is to develop the knowledge and skill for conservation and
restoration of ecosystems.

Outline) Current situation of ecosystems and technical problems for conservation
and restoration are explained. The way of ecosystem management is emphasized
to improve ecosystem. All students must give a presentation to introduce their
own activities.

Style) Lecture

Keyword) Ecosystem management, Environmental conservation, Nature restoration

Goal) Every student has basic knowledge and skill to improve ecosystem function
in the actual society.

Schedule
1. Guidance
2. Interdisciplinary aspects for ecosystem management 1
3. Interdisciplinary aspects for ecosystem management 2
4. Current situation and problems in ecosystem management 1
5. Current situation and problems in ecosystem management 2
6. Current situation and problems in ecosystem management 3
7. Current situation and problems in ecosystem management 4
8. View points to know the structure and function of ecosystems 1
9. View points to know the structure and function of ecosystems 2
10. View points to know the structure and function of ecosystems 3
11.View points to know the structure and function of ecosystems 4
12. Toward an adequate management of ecosystems 1
13. Toward an adequate management of ecosystems 2
14. Toward an adequate management of ecosystems 3
15. General discussiofReport
Evaluation Criteria ) Result is evaluated by contents of the reports, which are set
after every related lectures. Over 60% marks is necessary to pass.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149985/
Student) Able to be taken by student of other department and faculty
Contact) Kamada (A306, +81-88-656-9134, kamada@ce.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

City and Transport System Planning 4 units
ProfessorHideo YamanakaPRart-time LecturetMasahiro Miyake

Target) Advanced course on concept and case study of social and public policies target. Students are required to clearr the both of targets. Total score is averags
on urban, regional and transport planning. Study on contents and usage ofof the scores of two targets.

measures on such planing fields. Textbook) Textbook is ibtroduced in the class. Realted documents is distributed to
Outline) Lectures on Systems approaches on city planning and transport planning, students.

theories and usage of planning models_a_nd planning methods. A unit is consistRéference Rojer Fisher and Williamn Uly: Getting to yes, Houghton i, 1981
of three hours llecture gnd an hour training. Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150660/
Style) Lecture and excercise Student) Able to be taken by student of other department

Keyword) City Plannig, Transport Planning, Concgnsus BU|Id|r?g , Contact) Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.j
Fundamental Lecture) “Urban & Transport Plannirigl.0), “Project Evaluation 0)

Methods for Infrastructure Plannih@.0)

Relational Lecture) “”(0.5), “Infrastructure Plannirig0.5)
Goal)

1. Understanding of problems and recent strategies on city and transport

planning
2. Understanding of concensus buidling method for developing city and
transport strategies

Schedule

1. Problems of City and Transport Systems 1
. Problems of City and Transport Systems 2
. Recent Planning Strategies of City and Transport System 1
. Recent Planning Strategies of City and Transport System 2
. Recent Planning Strategies of City and Transport System 3
.Recent Planning Strategies of City and Transport System 4
. Debate by gropus on transport strategies
. Method of Dicision Making and Social Concensus Building
. Negociation theory and Concemnsus Building
.Negociation Simulation 1
.Negociation Simulation 2
.Project Cycle Management Participatory Planning Method 1
.Project Cycle Management Participatory Planning Method 2
.Project Cycle Management Participatory Planning Method 3

15. Debate by groups on Concensus Building
Evaluation Criteria) Achievement level of the each target is evaluated by the
submitted essays and reports. Score of 60points or over is required to clear the
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Actuator Control Theory 2 units
Kyoji Hashimoto

Target) This class introduces the characteristics of actuators, the design metho@sntact) Hashimoto (M420, +81-88-656-7387, hasimoto@me.tokushima-u.ac.j
of servo system. p)
Outline) The structure and function of actuators or control valves, the design
of servo system, PWM control method, the practical and intelligent control
algorithm are explained.
Style) Lecture
Keyword) actuator, servo system, control algorithm
Relational Lecture) “Measurement Science and Technolo@y3, =77 page)
Requirement) Students are required to have a good understanding of undergraduate-
level control engineering and related subjects.
Goal) To understand the design methods of servo system using actuators.
Schedule
1. Outline of actuators
. Micro-drive electromotive actuators
. Electromotive actuators
. Novel actuators
. Hydraulic actuators
. Hydraulic control valves
. Hydraulic servo system
. Pneumatic actuators
. Pneumatic control valves
.Pneumatic servo system
11.PWM control method
12.Model matching methods
13.Neural controller
14. Two-degree-of-freedom control method
15.Model driven control method
16. Examination
Evaluation Criteria ) Assignments count 30 % and examination count 70 %.
Textbook) To be introduced in the class.
Reference To be introduced in the class.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149843/
Student) Able to be taken by only specified class(es)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Measurement Science and Technology 2 units
ProfessorTetsuo IwataAssistant ProfessoHiroyuki Ukida

Target) To understand importance of the Fourier transformation for developing 14.Pattern projection
various kinds of measurement techniues, measurement equipments, measurementl5. Shape from shading and texture
systems. 16. Examination

Outline) Among the various measurement techniques used in the fundamentBlaluation Criteria ) Assignments count 50% and examinations count 50%.
and applied research, optical measuremnt methods including their principlesextbook) Printed synopses are used.
methodologies, instrumentations, and evaluation methods are reviewed. ﬁ‘eference) To be introduced in the class.
the lecture, emphasized is the importance of the concept of the Fourieé
transformation to understand and to deal with linear systems in the modern
scientific measurement system. Practical methods of object inspections, distarct!

measurements, and shape reconstructions using images are also lectured. ~Contact)
Style) Lecture = lwata (M427, +81-88-656-9743, iwata@me.tokushima-u.ac.jp)

Keyword) measurement techniques, measurement devices, Fourier transform = Ukida (M424, +81-88-656-9448, ukida@me.tokushima-u.ac.jp)

Relational Lecture) “Micro-Nano Engineering(0.5, =81 page) “Digital Control
Theory(0.5, =75 page) “Actuator Control Theory(0.5, =76 page)
Goal)
1.1. To understand Fourier series and Fourier transform.
2.2. To understand relarions among Fourier transform and measurement
principles of scientific instruments.
3.3. To understand techniques used with practicable various mearurement
devices.
Schedule
1. Frequency response of the amplifier
2. Optical information processing
3. Fourier-transform infrared spectoroscopy
4. Subfringe interferometry
5. Computed tomography
6
7
8

ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150094/
denty Able to be taken by only specified class(es)

. Sampling theorem and quantization theorem
. Wavelet transformation
. Lock-in amplifier and boxcar integrator
9. Optics for microscope

10. X-ray diffration

11.Image measurement systems

12.Feature extraction from images

13.Binocular stereo method
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced Theory of Electronic Circuits

2 units
ProfessorMasaki HashizumeAssociate Professadiroyuki Yotsuyanagi

Target) The purpose of this lecture is to understand advanced theory and the
state-of-the-art technology for the IC implementation.

Outline) Electronic circuits have been implemented as ICs. This lecture introduces
advanced theories and the state-of-the-art technologies for the IC implementation.
The following are the topics: 1. Analysis and synthesis of logic circuits, 2.
Integrated digitail circuits, 3. Analysis and synthesis of analog circuits, 4.
Integrated analog circuits, 5. Low power digital circuits

Style) Lecture in combination with Portfolio

Keyword) electronic circuits, IC implementation, integrated circuits, circuit design
Fundamental Lecture) “Electronic Circuit$(1.0), “Computer Circuit’(1.0)
Relational Lecture) “Advanced Theory of Integrated Circuii®’3, =229 page)
Requirementy Familiarity with electric circuit and IC technology

Goaly To understand advanced theories and the state-of-the-art technologies for IC
implementation of electronic circuits.

Schedule
1. Introduction of related topics
2. The state-of-the-art technologies for IC implementation (13wks)
3. Examination
4. The exposition about the examination
Evaluation Criteria ) Attendance and presentation:30%; Final examination:70%
Textbook) specified in the first class
Reference introduced in the class
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150627/
Studenty Able to be taken by student of other department

Contact)
= Hashizume (, +81-88-656-7473, tume@ee.tokushima-u.ac.jp)
= Yotsuyanagi (, +81-88-656-9183, yanagi4@ee.tokushima-u.ac.jp)

Note) This lecture will be given in English.
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Optical propertics of materials 2 units
ProfessorMasuo FukuiAssociate Professadvlasanobu Haraguchi

Target) To understand the princeple of optical response of atoms, melecules af@xtbook)

crystals. To develop ability to apply such optical phenomena to applications. Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150758/
Outline) With quantum mechanics, we lecture optical process of materialsContact)
This course will cover the following topics: optical propaties of materials = Haraguchi (Opt.209, +81-88-656-9411, haraguti@opt.tokushima-u.ac.j
for enegineering, classical electromagnetic theory and optical property, optical 0)16:05-18:00
transitions and optical process of atoms, molecules and semiconductors. = Fukui (Opt.208, +81-88-656-9410, fukui@opt.tokushima-u.ac.jp)

Style) Lecture
Keyword) Quantum mechanics, condensed matter, optical process, semiconductor
Relational Lecture) “Advanced Optical and Optoelectronic Devic@s5, =280
page) “Lecture in Optical Materials and Devices, Part{d5, =289 page)
Requirementy Students should have fundamental knowledges of quamtum
mechanics.

Goal)
1. Students can explain the optical processes of atoms and molecules.
2. Students can explain the optical processes in semiconductors.

Schedule

1. Introduction
2. Optical response described by classical electro-magnetic theory
3. Schroedinger equation and wave fuction
4. Hydrogen atom model
5. spin angular momentum
6. Quantum mechanics of light
7. Transition induced by interaction between electron state and light
8. Light absorption and emittion
9. Electron transition in atoms and molecules

10. Optical spectra of atoms and molecules

11. Optical spectra of organic molecules

12.Energy bands in condensed matters

13. Optical processes in semiconductors

14. Optical spectra of impurity atoms in a crystall

15. Optical process of P-N junction

16. Final Examination

Evaluation Criteria ) Activity: 20%, Reports: 40% and Final Exam.:40%
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced Ecosystem Engineering Seminar

4 units
Teacher of course

Target) To improve the skill of presentation, writing, reading and discussion
regarding the ecosystem engineering by reading the current paper written in
English

Outline) Students read the current paper written in English under the supervision
of faculties and present orally their contents

Style) Portfolio

Keyword) ecosystem engineering, peruse paper in English

Goal) To obtain the fundamental knowledge regarding research theme and the
presentation skill

Schedule
1. Seminar on research theme

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149880/
Student) Able to be taken by only specified class(es)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Advanced Ecosystem Engineering Exercise 6 units
Teacher of courseProfessorYoshihiko Hosoi,Professor , ProfessorHiroaki Misawa

Target) To learn the current issue about the ecosystem engineering in the various
kinds of fields and to improve the abilities to find and solve problems related to
the research theme.

Outline) External experts lecture on the current issue about the ecosystem
engineering.

Style) Lecture in combination with Portfolio

Keyword) ecosystem engineering

Notice) Students have to take every lecture to acquire the credit of this subject.

Goaly To understand how to find and solve problems related to the research theme

Schedule

1. Guidance

2. The current issue in the ecosystem engineering(1)

3. The current issue in the ecosystem engineering(2)

4. The current issue in the ecosystem engineering(3)

5. The current issue in the ecosystem engineering(4)

6. The current issue in the ecosystem engineering(5)
Evaluation Criteria ) Assignment count 100%
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149877/
Student) Able to be taken by only specified class(es)

Contact) Kozuki (Eco505, +81-88-656-7335, kozuki@eco.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Ecosystem Engineering Laboratory 4 units
Teacher of course

Target) To perform experiments toward Master’s thesis

Outline) Students perform experiments towards their Master's thesis under the
supervision of faculties.

Style) Lecture and excercise
Keyword) ecosystem engineering, Master’s thesis
Goal) To summarize the results of experiments and to present the contents

Schedule
1. Experiments and research

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149879/
Student) Able to be taken by only specified class(es)
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Graduate Course Information(2007/MASTER’s DEGREE) Earth and Life Environmental Engineerihdgecosystem Engineering

Earth and Life Environmental Engineering — Ecosystem Engineering
Web page and CMS related subject

e Integrated Subjects City and Transport System Planning............ WEB page, CMS
Introduction to Intellectual Property ............. WEB page, CMS Actuator Control Theory ........................ WEB page, CMS
Management Theory of New Business........... WEB page, CMS Measurement Science and Technology.......... WEB page, CMS
Management of Technology .................... WEB page, CMS Advanced Theory of Electronic Circuits.......... WEB page, CMS
Presentation Method (M) ....................... WEB page, CMS Optical propertics of materials . ................. WEB page, CMS
Internship (M) . ... WEB page, CMS e Specialized Exercise and Experiments
Venture Business (M) ...t WEB page, CMS Advanced Ecosystem Engineering Seminar. . ... . WEB page, CMS
Long-term Internship........... .. ...l WEB page, CMS Advanced Ecosystem Engineering Exercise . .. .. WEB page, CMS

e Common Subjects Ecosystem Engineering Laboratory ............. WEB page, CMS

Advanced Environmental Technology on Chemistiy/EB page, CMS
Engineering of Biological Environment.......... WEB page, CMS
Advanced Environmental Systems Engineering . . WEB page, CMS
Advanced Lecture on Semiconductor Nanotechnolgg page, CMS

e Basic Departmental Subjects

Advanced Computational Science .............. WEB page, CMS
Topics of Analysis for Mathematical Science . .. .. WEB page, CMS
Advanced applied analysis..................... WEB page, CMS
Quantum mechanics and advanced lecture in quantum physieSER .
page, CMS
e Applied Departmental Subjects

Nano-material Engineering ..................... WEB page, CMS
Micromechanics................c it WEB page, CMS
Energy and Environmental Engineering.......... WEB page, CMS
Energy conversionsystems .................... WEB page, CMS
Urban and Regional Planning ................... WEB page, CMS
Information Engineering of Regional EnvironmentWEB page, CMS
Principles of DisasterRisk...................... WEB page, CMS
Principle of Environmental Risk................. WEB page, CMS
Well-being Technology for All ................... WEB page, CMS
Design of Assistive Products.................... WEB page, CMS
Chemistry and Technology for Recovery of Marine ResourcesSVEB
page, CMS

mitigation engineering ..o, WEB page, CMS
Advanced Environmental Ecology............... WEB page, CMS
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Systems Innovation Engineering — Electrical and Electronic Engineering
Syllabus of subjects

List of Subjects

e Integrated Subjects
Introduction to Intellectual Property .......................... 195
Management Theory of New Business....................... 196.
Management of Technology .............. ..ot 197.
Presentation Method (M) ..............c i, 198
Internship (M) . ... oo e 199
Venture Business (M) . ...t e 200
Long-termiInternship ... i 201

e Common Subjects
Advanced Theory of Complex System Engineering ........... 202.
Advanced Theory of Electromagnetic Compatibility........... 203
Advanced Lecture of E-business ............................ 204.
Advanced Lecture on Semiconductor Nanotechnology........ 205. .

e Basic Departmental Subjects
Nuclear Magnetic Resonance ...............ccoiiiiveennann. 206.
Engineering of Correlated Electron Matter ................... 207,
Topics of mathematical physics ................... ... ..., 208
TOPICS INTOPOIOGY .« v o oot 209

e Applied Departmental Subjects
Advanced Plasma Engineering............cocvviiiinneennnn. 210.
Advanced Theory of Electron Devices....................... 211
Advanced Device Processing .........c.ccoviiveiiiiiinnnnn.. 212.
Advance Theory of Electrical and Electronic Materials . ....... 213
Advanced Theory of Semiconductors........................ 214.
Advanced Optoelectronic Devices. ..., 215.
Advanced Theory of Optelectronics ......................... 216
Advanced High Voltage Engineering......................... 217.
Erectric Power System ...t 218
Advanced Theory of Electric Power Engineering.............. 219.
Advanced Electrical Control System......................... 220.
Electromechanical Systems........... ... L. 221.
Advanced Power Electronics.................... ... ... ... .. 222.
Advanced Control Theory . ...t 223

Advanced Theory of System Analysis ....................... 224
Advanced Theory of Electrical Communication............... 225
Advanced Biological Engineering................coooii.. .. 226
Advanced Circuit Theory . ... e 227
Advanced Theory of Electronic Circuits. ..................... 228
Advanced Theory of Integrated Circuits. . .................... 229.
Advanced Lecture of Intelligent Information Processing ... .... 230

e Specialized Exercise and Experiments

Electrical and Electronic Engineering Seminar and Exercise .. 231.
Electrical and Electronic Engineering Labolatory ............. 232



Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Introduction to Intellectual Property

2 units

Part-time LecturefTohru SakaipPart-time LecturerJuichiroh OsameRart-time LecturerAkio Fuijii, Part-time Lectureryasushi Toyosu

Part-time LectureiKuniaki Kubota

Target) Understanding the basic systems and importance of protection and practical
use of intellectural property based on some examples.

Outline) It is necessary for a working $fain a company, a university, etc., in a
future.lt is introduced the importance to protect and practical use of intellectural
property at governments , industrial circles, univesities and institutes in Japan
using potential on scientific techniques. This lecture is treated the basic systems
of protection and practical use of intellectural property particularly based on

11.Use of intellectural property(Watanabe)

12. Stetragy of intellectural property on development of techniques(Y.Higuchi)

13. Effective intellectural property in development of techniques (Kubota)

14.Special lecture on a use of intellectural property by a chief executive
officer(1)

15. Special lecture on a use of intellectural property by a chief executive
officer(2)

strategy and invasion of patent in an organization such as company, universitgyaluation Criteria) Passing mark is over 60% on the examinations and the

etc. reports for each reaching level, respectively.
Style) Lecture Textbook) To be used textbooks made by lecturers.
Keyword) Intellectural property, Patent Law, Protect and Use of IntellecturalReference Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Property Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150533/
Relational Lecture) “Introduction to Intellectual Propert{0.5) Studenty For the course students and other graduate school students.
Requirement) No requierement Contact)

Notice) It is necessary to be present at two concentrated lecture.
Goal)
1. Understanding concept of intellectural property right.
2.Undestand the Patent Act, the Trademark Act,the Design Act and the
Copyright Act.
3. Understanding on basical practical use of intellectural property.
Schedule
1. Concept of intellectural property(Sakai)
2. Outline of intellectural property(Patent and Trademark)(Sakai)
3. Outline of intellectural property(Design and Copyright)(Sakai)
4. Patent, invention and invasion of patent (Sakai)
5. Management of intellectural property and use (Sakai)
6.A way of research and development and intellectural property in a
future(Sakai)
7. The midterm examination and its comment for Target and
8. History of system of intellectural property (Osame)
9. International trend of system of intellectural property (Osame)
10. Acquisition method of intellectural property right(Fujii)

— 18—

= Sakai (+81-3-5600-2631, )
= Mizuguchi (A501, +81-88-656-7349, mizuguch@ce.tokushima-u.ac.j
p)Monday,11:00-12:30, 17:00-18:00


https://web.db.tokushima-u.ac.jp/cgi-bin/edb_browse?EID=150533
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Management Theory of New Business 2 units
Associate Professofatsuya DeguchiPart-time LecturefFirst-line men with experience of practical business

Target) New business is the word which means the business to make the most of 13.Product development and intellectual property
technical knowledge, technology, the new idea and which is developed creatively, 14.Business plan preparation practice
and that main bearer is the enterprise called a venture. There is a purpose of 15.Examination
this class in providing the knowledge which is necessary, and know-how and a 16.Business plan announcement meeting

spirit so that a taking lecture student may establish a venture business. Evaluation Criteria) It is evaluated by the presentation (40%) of the written
Outline) The regeneration of the Japanese society with the vitality is being examination (60%) and the business plan. And, the presentation of the written

asked. Government enforced "a university venture 3 years 1000 companiesexamination and the business plan is decided to be recognized only for the

plan” over Heisei 14-the 16th year. Though that goal was almost attained, it is taking lecture student who attended it fg82and more of the classes that it is

very important to promote entrepreneur education continuously from now on. opened.

Tokushima Prefecture supports this class based on the recognition done lifextbook)y The summary is distributed every time.

this, and it is established. Reference Several are introduced in the school hours.

Requirementy The person whom the one with the classroom is constructed b¥:ontents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150683/

the class start time in the person who doesn't learn the unit of "Introductio ) . . . .
. y - . . ... studenty he person who hasn'’t learned the unit of the new business outline that it
to new business” in the college, and a group are organized, and it is limited "’

. ) . . . ._is opened with this learning in all the students enrolled in the graduate school
to the person with the intention to make a business plan, and taking lecture is . . : )
recognized. yet is made the target. The number of completion people may be restricted in

. . : : . . the method such as a lottery in case of a taking lecture applicant many. As for
Notice) Being late and a whisper in class should be prohibited strictly. Be careful y g bp y

q in b it should di f exit and future taking lect the details, an applicant for taking lecture is to follow those directions because
OVer and again because It should diSpose of exit and Iuture taxing 1ecture May . notice which showed attention in taking lecture is done.
not be recognized when it is wicked.

. , . Note) The man of business that it is active in the forefront every time, and an

Goal) Learning of the necessary knowledge to establish venture business,and the_~ . o . ) ) .

. ) ; adviser are invited as an instructor, and working knowledge is provided for
ability which can make a business plan. S o " . .

hedul theory plus practice in this class from the specialist’s position. This class is the

Se eluguidance thing which is useful enough even if it is taken to the person who aims at a

2 What is the new business? general enterprise and a laboratory, the employment to the self-governing body

3. Keynote lecture and so on.
4. Theory of a stand-alone version venture success
5. The law knowledge which is necessary for entrepreneur
6. Fund-raising and capital policy
7. Indirect finance
8. Direct finance
9. The basis of the company management
10.The elementary knowledge of the business accounting
11.The point of the business plan preparation
12.Management strategy and marketing
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Management of Technology 2 units
Associate ProfessoFatsuya Deguchi

Target) About the production management of the automobile industry, it is  13.Case report "Around the products project of Honda - the two-wheeled

understood variously from the point of view such as "research and development”, vehicle ”
"production management”, "purchasing” and "quality control” "marketing” and 14.Case report "The path of internationalization of Honda”
"cross-cultural management”. 15. Case report "The personnel management of Honda”

Outline) It learns about the production management. This time, "the automobile 16.Summary and questions and answers
industry” specially takes up the production management of "Honda MotoiEvaluation Criteria ) It is evaluated in the remark (20%) in class and the middle,
Co.,Ltd. (following Honda)” even of that in the case, and the class to appreciate end of a term report (80% in total).

that importance with ranking of technology in management is taken. Textbook) It doesn't specially use.The summary and so on is distributed every
Requirement) Finish " Introduction to new business ” or " Advanced Lecture in  time.
management Theory of new business " . Reference Several are introduced in class.

Notice) Face a class when a taking lecture person surely does enough preparat@Bntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150031/
every time. And moreover, be the worst, but one person one time is to do SOM&denty The person who finished "Introduction to new business” or ” Advanced

remarks every time. Lecture in management Theory of new business “ in all the students enrolled
Goal) in the doctor former term course. And, the number of taking lecture people is
1. The elementary knowledge of management is learned. restricted to do intensive learning. (20-25 people will be made an upper limit.)
2.Ranking of the technology in management and that importance are |t is selected with some means in case of a taking lecture person many.
appreciated. Note) This class invites seven Honda alumnuni who did work in “research
3.1t learns how to solve the various problems which always occur in the spot 5.4 development”, "production management”, "purchasing”, "quality control”,
of the management through the case study and the business game. "marketing” , "cross-culutural management”, and so on as an instructor, and it is
Schedule the class to do case report. Even if it is seen nationwide, the trial done like this
1. Guidance is very rare, and it is a precious class. And, an applicant for taking lecture is to
2. Lecture "What in Management of Technology?” attend it in the guidance to hold it in advance.A schedule is indicated separately.
3. Case report "Rsearch and development of Honda”
4. Case study "Plan an overseas factory.” "A new car development order”
5. Lecture " Production management and purchasing”
6. Lecture "Quality control”
7.Case report "The production management of Honda”,"The supply chain

management of Honda”
8. Case study "Plan an overseas factory.”
9. Case report "The quality control of Honda”
10. Case study "Don’t make material defects flare up again.
11.Lecture "Marketing strategy”
12. Lecture "Cross-cultural management”
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Presentation Method (M)

2 units

Target) Poster and oral presentations, and journal publications are common means
of appealing the research work in various scientific and technological disciplines.
It's undoubtedly important for activating the research work. The lecture is
intending for students to learn mosffieient way to appeal their findings and
discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give
conference speech by themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion
in international conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted
showing the progress in preparation of international conferences as well as by
presentation records.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150854/

Studenty Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced fghdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Internship (M)

2 units

Target) This program is provided to increase knowledge and experience in the
actual industrial technology in various fields. Through the practical experience,
the program will allow students to become discerning and well-balanced
researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in
companies andr goverment fiices. Their fulfilment is evaluated by activity
reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy
to achieve the company’s goal. (2)

2. Understanding human relationship and communicative manner in a working
society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by supervisers in compargr and
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150026/

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Venture Business (M)

2 units

Target) Aims of the lecture are doing collaborative works with private enterprises
and establishing venture businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as
establishing collaborative research works with private enterprises. It's worth to
apply their accomplishment to an actual society beyond the range of a laboratory
work.

Goaly Objective of the lecture is to have experience and knowledge of collaborative
works with private enterprises and to mature the works to venture businesses.

Evaluation Criteria ) Credits are ackowledged in case of doing collaborative works
with enterprises ardr maturing them to venture businesses. Handouts, reports,
and presentation materials, etc. are evaluated to approve credits.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149975/

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Long-term Internship

6 units
ProfessorHideo Yamanaka

Target) This program is provided long-term internship in the actual industrial
companies and so on, doing a joint study between companies and university
on practical problems proposed by the company and practical experience of
management of technologies. Through the long-term internship, the program
will allow students to become a engineer with a core role in researches and
companies

Outline) Credits are acknowledged to students who experienced the internship in
companies or governmenfiees of 270 hours during three months or more and
presentation to executivefficer of the company. Their fulfilment is evaluated
by activity reports during internship and appraisal and interviewed report from
a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company
and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by mentors in companjgrand
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151090/

Student) Able to be taken by only specified class(es)

Contact)

= Nishida (K409, +81-88-656-7630, nishida@kg.tokushima-u.ac.jp)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

= Morimoto (A407, +81-88-656-7619, emi_morimoto@kg.tokushima-u.ac.]
P)

Note) Students who resister the coop-education program for "Pai-shape” engineers
with sense for management of technology, are able to have a grant-in-aid for
travel and so on. Ask committee members of long-term internship in your course
or coordinators of this program.
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Advanced Theory of Complex System Engineering 2 units
Associate Professoretsushi UetaExecutive DirectorHiroshi Kawakami

Target) comprehension and application of complex systems by using engineering 7. phase transition and synchronization
methodlogies 8. spatio temporal intermittency and emergence of patterns

Outline) Complex systems are defined as compound dynamical systems whose 9.chaos neural network
behavior and features cannot be predicted because of their nonlinearities and 10.neuronal circuits as complex systems
connecting conditions. This emergence of behavior is not possible for a single 11.bifurcations in emergence systems
dynamcal system, therefore, connection, coupling, compounding are keywords of 12.analysis of social systems
this theory. Emergence of rhythm in biological systems, self organization, chaotic ~13.survey on complex systems
properties in high degrees of freedom, learning and associative memory are 14.exercise 1
example features of complex systems. In this lecture, based on physical systems 15.exercise 2
which are ubiquitously found and treated by system engineering subjects, we 16.questions and answers
study analytical methods to understand these phenomena, bifurcation theory B¥aluation Criteria) The total grade is evaluated by homework reports (70 %)
nonlinear and linear systems, applied extraction methods of valuable information and attendance of the class. (30 %)
from observed data, system design methods of compound dynamical systemstextbook) specified every class.

Style) Lecture Reference Chaotic Scenario of Complex Systems, Asakura-Shoten, 1996 (in
Keyword) complex system, bifurcation, chaos, nonlinear phenomena Japanese)
Fundamental Lecture) “Differential Equations (IT(1.0), “Transient Analysiq1.0), Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150809/
“Industrial Basic Physic¢1.0) Studenty Able to be taken by only specified class(es)
Relational Lecture) “Advanced Theory of System Analysig.5, =224 page) Contact)
“Topics of mathematical physic&.5, =245 page) “Advanced Electrical Control = Ueta (Ait502, +81-88-656-7501, tetsushi@ait.tokushima-u.ac.j
System{0.5, =220 page) “Advanced Theory of Electronic Circuit€.5, =228 p)Wednesday, afternoon
page) = Kawakami (, +81-88-656-7465, hukugakk@honbu.tokushima-u.ac.jp)
Requirement) none
Goal)

1. understanding of the definition and target area of complex systems
2. understanding of qualitative approach for given dynamical system
3. understanding and application of bifurcation theory

Schedule
1. examples of complex systems
. relationship between bifurcation problems and complex systems
. comptation of bifurcation parameter values
.chaos and bifurcation phenomenon
. chaotic itinerary
.emergence mechanism of spatio temporal chaos and its clustering
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Theory of Electromagnetic Compatibility 2 units

ProfessorKatsuo Isaka

Target) The purpose of this lectrure is to help students understand (1) 10.Effects of environmental electromagnetic fields on electronic circuits.

electromagnetic environments quantitatively, (2) thier electri¢kdces on the 11.Biological efects of electromagnetic fields.
industrial products and (3) their biologicaffects on humans. 12.Protection of humans from ionizing and non-ionizing electromagnetic
Outline) (1) Fundamentals of electromagnetic theory, (2) Electromagnetic fields.

compatibility (EMC) of industrial products, (3) Guideline of protection of 13. Precautionary principle by World Health Organization.
humans from environmental electromagnetic fields, and (4) Concept of EMC in  14.Living environments in 21st century and EMC.

21st century. 15. Review talk and discussions.

Style) Lecture 16. Examination.

Keyword) Electromagnetic field, Electromagnetic interference, ElectromagnetiEvaluation Criteria) Assignments count 30% and Examination 70%.
immunity Textbook) None.

Fundamental Lecture) “Advanced Circuit Theory(D.2, =227 page) “Ad- Reference Will be introduced in the class.
vanced Theory of Electronic Circuit®.2, =228 page) “Advanced Biological = Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150630/
Engineering(0.2, =226 page) Student)y Any students can attend the class.

Relational Lecture) “Erectric Power Systen(0.2, =218 page) Contact) Isaka (E-2F-B-9, +81-88-656-7459, isaka@ee.tokushima-u.ac.jp)12:00

Requirementy Good understanding of electromagnetics theory. to 13:00 Monday through Friday

Goal) Note) This lecture will be given in English.

1.

2.

3.

To be able to understand natural and artificial environments by the
theoretical use of electromagnetic fields.

To be able to understand the pratice of electromagnetic compatibility
design of electric and electronic equipments.

To be able to understand the discussions of electromagnetic fiflettse

on living bodies by international agencies.

Schedule

1.
. Electric field, magnetic field and Electromagnetic field (2).

. Electric field, magnetic field and Electromagnetic field (3).

. Electromagnetic fields in natural environment.

. Man-made low frequency electromagnetic fields.

.Low frequency electromagnetic fields in residential and occupational
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Electric field, magnetic field and Electromagnetic field (1).

environments.

. Man-made High frequency electromagnetic fields.
. Concept of electromagnetic compatibility.
. Electromagnetic interference and immunity
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Lecture of E-business 2 units
ProfessorYohsuke Kinouchi

Target) To master key technologies used in e-business and the principles.
Outline) Key technologies for e-business are introduced.
Style) Lecture
Keyword) e-businness, internet
Requirement)y none
Notice) none
Goal)
1. To get knowledge on e-business
2.To get skills for e-business
Schedule
1. e-business
. Internet and the mechanism
. Mobile network and the mechanism
. Network management
. Security for e-business
.typical e-business model
. estabilishment of e-business
. administration of e-business
9. accounting for e-business
10. customer management in e-business
11.complaints management in e-business
12. Examples of e-business in production areas
13.Examples of e-business in commercial areas
14. Examples of e-business in service areas
15. Example of e-business in social areas
16. Commnents on reports
Evaluation Criteria ) Evaluated by portfolios aridr examinations
Textbook) Printed materials
Reference References will be introduced in the classes.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149853/
Student) Able to be taken by only specified class(es)
Contact) Kinouchi (, +81-88-656-7475, kinouchi@ee.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Lecture on Semiconductor Nanotechnology 2 units
ProfessorToshiro Isu,Associate ProfessofFakahiro Kitada

Target) This class introduces basic principles of the semiconductor nanotechnologtudenty Any students can attend the class.
and their application to the quantum devices. Contact)

Outline) Basics of semiconductor physics and quantum mechanics are introduced = Isu (A224, +81-88-656-7670, t.isu@frc.tokushima-u.ac.jp)Tue -Thu
to understand material properties of quantum confined nanostructures. Recent 10:00-14:00
progress in fabrication techniques and device applications of semiconductor = Kitada (A224, +81-88-656-7671, kitada@frc.tokushima-u.ac.jp)Mon.
nanostructures (quantum wells, wires and dots) will be reviewed. 10:00-14:00

Style) Lecture

Keyword) Quantum confined nanostructures, Semiconductor nanoscience, Electron
devices, Photonic devices

Requirement) None.
Notice) None.

Goaly To understand basic properties of semiconductor nanostructures and quantum
devices.
Schedule
1. Introduction to semiconductor nanostructures

. Electronic states in quantum confined structures
. Electrical properties of superlattices
. Fabrication technique of quantum wires and wells
. Characterization of heterointerfaces
. Characterization of nanostructures
. High-speed electron devices
. Optical properties of quantum wells

9. Semiconductor laser diodes
10. Quantum €ect devices
11. Fabrication technique of quantum dots
12. Quantum dot devices (1)
13. Quantum dot devices (2)
14.Recent topics of semiconductor nanotechnology (1)
15. Recent topics of semiconductor nanotechnology (2)

Evaluation Criteria ) Assignments count 100%

Textbook) None.

Reference Will be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151092/
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Nuclear Magnetic Resonance

2 units
ProfessorTakashi Ohno

Target) This lecture explains principles of nuclear magnetic resonance and
introduces its application to solid state physics and chemistry.

Outline) Nuclear magnetic moment and its interaction with an external magnetic
field are explained babed on quantum mechanics. Some examples of its
application to solid state physics and chemistry are introduced.

Style) Lecture

Keyword) NMR, NMR spectrum, spin - lattice relaxation, Knight shift, Chemical
shift

Schedule

1. Magnetic moment of nuclei and Boltzmann’s distribution

2. Magnetic moment of electron

3. Method for NMR observation

4. Apparatus for NMR meassurement

5. Spin echo and NMR spectrum

6. Spin - lattice relaxation

7.NMR in metals

8. High Tc superconductors

9. NMR and NQR of High Tc superconductors

10. Chemical shift

11.Knight shift

12.NMR in chemistry

13.Magnetism and NMR

14. Superconductors and NMR - NOQR

15. Super ionic conductors and NMR
Textbook)
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149952/

Contact) Takashi Ohno, A201, 656-7549
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Engineering of Correlated Electron Matter 2 units
Assistant ProfessoyYu Kawasaki

Target) In many solid-state materials, new phenomena evolve due to strong electron superconductors-
interactions. In this Lecture, review will be given on some advanced topics and 15. Towards strongly correlated electronics

their applications, including high temperature superconductivity, metal-insulatogyaluation Criteria ) Reports on several subjects in lecture
transition and strongly correlated electronics. Textbook) no specific text

Outline) New types of superconducting and magnetic phenomena emerge {Bonients Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150073/

correlated electron matters. The term "correlated electron” represents the state

of matter where many electrons are strongly interacting with each other.

After an introductory talk on magnetism and superconductivity, review will be

given on some advanced topics, including high temperature superconductivity,

metal-insulator transition and colossalmagneto resistance. Potential application

of correlated electron matters to technology is also presented focusing on

spintronics or strongly correlated electronics.

Style) Lecture

Keyword) strongly correlated electron, magnetism, superconductivity, Mott
insulator
Goaly To understand basic concept of correlated electron matter and its application
Schedule
1. Introduction to correlated electron matters
2. Perspectives of magnetism and superconductivity in correlated electron
matters
. Electronic states of atoms and ions
. Magnetic ions in crystal electric field
. Diamagnetism and paramagnetism
. Ferromagnetism and antiferromagnetism
. Itinerant magnetism
. Introduction to superconductivity
. Superconducting phenomenology
10. Electron-phonon interaction
11.How to probe rich properties in correlated electron matters
12. Application of correlated electron matters to technology 1 -perovskite
manganese oxides-
13. Application of correlated electron matters to technology 2 -high-Tc
superconductors-
14. Application of correlated electron matters to technology 3 -heavy-fermion
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Topics of mathematical physics 2 units
ProfessorShigeaki Nagamachi

Target) We study the quantum computing.

Outline) We study the elementary theory of numbers and group theory in order to
understand RSA cryptography based on th@dalilty of factorization for a big
number. We study the theory of Hilbert spaces and their operators to understand
Shor’s fast factorization algorithm for quantum computers.

Goal) Understanding the principle of quantum computation

Schedule
1. Group theory 1

. Group theory 2

. Number theory 1

. Number theory 2

.RSA cryptography
. Shor’s factirization algorithm 1
. Hilbert space
. Operators on Hilbert space

9. Quantum mechanics 1
10. Quantum mechanics 2
11. Quantum information
12. Quantum circuits
13. Quantum Fourier transformation
14. Shor’s factorization algorithm 2
15.The complexity of Shor’s factorization algorithm
16.Reserve day

Textbook) Mika Hirvensalo, Quantum Computing, Springer (2004)
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150381/
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Topics in topology

2 units
Associate Professariroki Sumida-Takahashi

Target) We will learn topological space, continuity, and homology groups, which
are basic concepts of topology.
Outline) In this course we will learn basic concepts of topology. Further we will
learn their interesting applications.
Keyword) Topology, Homology, Euler characteristics
Fundamental Lecture) “Basic Mathematicg1.0), “Basic Mathematic{1.0)
Relational Lecture) “Complex Analysi%(0.5)
Goal) We will learn fundamentals of modern abstract mathematics and realize its
effectiveness.
Schedule
1. Introduction
. Unicursal theorem
. Beech balls and floaters
. Five regular polyhedrons
. Sets and maps
. Metric space
. Topological space
. Simplicial complex
.Homology group
. Betti number
11. Euler characteristic
12.Bernoulli number
13. Application of Bernoulli numbers
14. Application of homology groups
15. Summation
16. Assignments
Evaluation Criteria ) Evaluation will be based on assignments.
Textbook)
Reference
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149854/
Contacty Sumida-Takahashi (A204, +81-88-656-7542, hiroki@pm.tokushima-u.
ac.jp)Wednesday, 17:00-18:00
Note) | will pleasantly explain to beginners.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Plasma Engineering 2 units
ProfessorKaoru Ohya

Target) The purpose of the lecture is to give an introduction to the be behavior of
plasmas and its treatment.

Outline) The elements of plasma physics and chemistry are introduced in this
lecture.

Style) Lecture and excercise
Keyword) plasma, nuclear fusion

Goal)
1. Understanding on properties of plasmas
2. Understanding on an introduction to theories of plasma physics

Schedule
1. Single-particle motions (1)

. Single-particle motions (2)

. Single-particle motions (3)

. Plasma as fluids (1)

. Plasma as fluids (2)
.Waves in plasmas (1)
.Waves in plasmas (2)
.Waves in plasmas (3)

9. Diffusion and resistivity (1)

10. Diffusion and resistivity (2)

11. Equilibrium and stability (1)

12. Equilibrium and stability (2)
13. Introduction to controlled nuclear fusion (1)
14. Introduction to controlled nuclear fusion (2)
15. Introduction to controlled nuclear fusion (3)
16. Conclusions and future problems

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150851/
Contacty Ohya (, +81-88-656-7444, ohya@ee.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Theory of Electron Devices 2 units
ProfessorYasuo OhnoAssistant Professodin-Ping Ao

Target) Understanding of deep levels in compound semiconductor electron device = Ohno (, +81-88-656-7438, ochno@ee.tokushima-u.ac.jp)
performances = Ao (EE A-8, +81-88-656-7442, jpao@ee.tokushima-u.ac.jp)
Outline) Semiconductor device physics for the analyses and design of semiconductbte) This lecture will be given in English.
electron devices will be lectured. After teaching basic concepts of band diagram
and fermi levels, carrier transport theory and device operation mechanisms will
be presented. Various instable phenomena, which limit the device performance,
will also be presented with theoretical backgrounds. The topics include, silicon,
GaAs and GaN as semiconductor materials, and MOSFET. HEMT and HBT as
electron devices. The lecture items are, 1 Band diagram, 2 Electron transport,
3 Short channel féects, 4 Impurity levels, 5 Deep traps, 6 Semi-insulating
substrate, 7 HEMT, 8 Side-gatingfect, 9 Drain-lag and DLTS, and 10 Surface
states and breakdown.
Style) Lecture
Keyword) band diagram, HEMT
Goaly Draw band diagrams including deep levels in non-thermal equilibrium
Schedule
1. Band Diagram
2. Thermodynamics of Electron Transport
3. Short Channel Eects
4. Impurity Levels
5. Electrical Performance of Deep Levels
6. Semi-insulating Substrate
7. Hetero Junction Transistors
8. Side-Gating Hect
9. Drain Lag and DLTS
10. Surface Statesand Breakdown Voltage
11. Discussion
12. Midterm Examination
13. Wide-Gap Semiconductors
14. AlGaN/GaN HFET
15. Discussion
16. Term Examination
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150641/

Contact)
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Device Processing 2 units
Associate ProfessoYoshiki Naoi

Target) This cource will covered topics related to device processing engineerin@ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150571/
and science, in semicondctor and dielectric devices. Student) Able to be taken by only specified class(es)
Outline) Basic subjects such as physical chemistry, vacuum engineering, surfaggntact) Naoi (, +81-88-656-7447, naci@ee.tokushima-u.ac.jp)Th 5:00-6:00PM
science, crystal growth technology and mesurement methods for deviqqote> This lecture will be given in English.
evaluations will be lectured.
Style) Lecture
Keyword) Device Processing, Surface Physics and Chemistry, Vacuum Engineering
Fundamental Lecture) “Advanced Theory of Semiconductof$’0, =214 page)
“Advanced Theory of Integrated Circui{@’0, =229 page)
Relational Lecture) “Advance Theory of Electrical and Electronic Materiglss,
=213 page)
Goaly To understand the physics of the device processing technology.
Schedule
1. Semiconductor and devices.
. Property of vacuum
. Production of vacuum
. Pressure measurement
. Interaction of atoms and molecules with surface
. Vapor pressure, application to crystal growth using vacuum technology
. Physisorption and chemisorption
. Plasma etching
. Chemical etching and Physical etching
.Physics of difraction
11.Electron optics
12.Electron spectroscopy
13. Scanning Electron Microscopy
14. Transmission Electron Microscopy
15. Atomic Force Microscopy
16. Examination
Evaluation Criteria ) Problem Sets: 50%, Paper: 50%
Textbook) none - references will be cited during lectures
Reference S. M. Sze, Physics of Semiconductor Devices, Second Edition (John
Wiley & Sons, 1981).
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advance Theory of Electrical and Electronic Materials 2 units
Associate Professokikuo Tominaga

Target) This cource aims to improve the ability to develop new materials by 9. Ferromagnetic materials

learning the fundamentals of material science and the properties of various 10.Ferrite

electrical and electronic materials. 11. Recent magnets(bond magnets)

Outline) Material science of metals, oxide semiconductors, supercondutors, 12.Piezoelectric materials

magnetic materials, dielectric materials are lectured for the students of electrical 13.Application of piezoelectric materials

and electronic engineering. The fundamentals of these materials are explained 14.Optoelectronic materials (1)(CCD, laser materials)
at first as basic knowledge. Oxide semiconductors, superconductor, ferroelectric 15. Optoelectronic materials (2)(display materials)
materials, ferromagntetic materials and ferrite are included. Dielectric and 16.Exercise

magnetic materials are stressed here. General outline of those materials &wealuation Criteria ) Examination for each theme.

given at first . After that, magnetization mechanism of ferromagnetics andexthook) Electrical and Electronic Materials, Tadashi Shiosaki, Kyouritsu Shuppan
various properties of dielectrics are discussed mostly at the view-points of (in japanese)

both solid state physics and applications. 1. Solid state physics of metals, @ontents Ared) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150614/
oxide semiconductors and transparent conductive oxides, 3.super conductog?
4. dielectrics and ferroelectric materials, 5. magnetization of the substance _ ) ) _
and magnetic domain structure, 6. ferrite and recent magnets, 7. piezoelectf@Ntach Tominaga (. +81-88-656-7439, tominaga@ee.tokushima-u.ac.|
materials and applications, 8. optoelectronics materials such as CCD, laser, and®) Thursday and Friday, pm.17:00-18:30

displays. Note) This lecture is carried out by the use of power point. Prepare electronic

Style) Lecture and excercise memory for the study in home.

udenty Able to be taken by only specified class(es)

Keyword) Material science, Electrical and Electronic Engineering, dielectric

material, magnetic material, semiconductor materials

Relational Lecture) “Advanced Theory of Semiconducto(8’s, =214 page)

“Advanced Device Processin@5, =212 page) “Advanced Optoelectronic
Devices(0.5, =215 page)

Goaly Understand the fundamentals in material science for electricaal and electronic

engineering.

Schedule

1. Solid state physics of metals

2. Solid state physics of oxide semiconductors
3. Transparent conductive oxide films

4. Physics of superconductor

5. Superconductors and their applications

6. Paradielectric materials

7. Various properties of ferroelectric materials
8. Magnetization of the substance
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Theory of Semiconductors 2 units
Associate Professadkatsushi Nishino

Target) To understand semiconductor physics and fundamental device operatioiiextbook) Physics of Semiconductor Devices, by S.M.Sze
for various semiconductor devices Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150708/
Outline) Semiconductor physics, especially behavior of carriers in semiconductoGontacty Nishino (, +81-88-656-7464, nishino@ee.tokushima-u.ac.jp)
is described. Properties of pn junction and Schottky barrier, including non-ideal
case, are also lectured.
Style) Lecture
Keyword) Semiconductor, Metal-semiconductor contact, pn junction diode
Relational Lecture) “Advanced Device Processin@’5, =212 page) “Advanced
Theory of Electron Deviceg0.5, =211 page) “Advanced Optoelectronic
Devices(0.5, =215 page)
Goal)
1. To understand behavior of carries (such as scattering mechanisms) in
semiconductor
2. To solve difusion equations in simple conditions
3. To understand properties of pn junction and Schottky barrier
Schedule
1. Crystal Structure

2. Energy Bands

3. Carrier Concentration at Thermal Equilibrium

4. Carrier Transport

5. Phonon

6. High-Field Hfect

7. Continuity Equations and Husion Equations of Carriers
8. Band Structure of Metal-Semiconductor Contact

9. Current Transport Processes of Schottky Barrier

10. Charcterization of Schottky Barrier Height

11.0hmic Contact
12.Band Structure of pn Junction Diode
13. Capacitance-Voltage Characteristics of pn Junction Diode
14. Current-Voltage Characteristics of pn Junction Diode
15. Heterojunction
16. Examination
Evaluation Criteria ) Report 50%, Examination 50%. More than 60% is required
to pass this class.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Optoelectronic Devices 2 units
ProfessorShiro Sakai

Target) Understanding of opt-electronic devices 16. Summary.
Outline) | lecture on an optical amplification and itsfect on a semiconductor Evaluation Criteria ) Report 40, Test 60, Total 100. Above 60 pass the examination.

laser and optical properties of semiconductors. Carrier and light confinementsextbook) Diode lasers and photonic integrated circuits,by L.A.Coldren, S.W.
reflection and guided mode stripe lasers, and the quantum confinement Corzine, John Wiley & sons, Inc., (1995) ISBN 0-471-11875-3

hetero-structure lasers are explained. Reports are required in each of the step, farence Hetero-struructure lasers,by H.C.Casey,Jr, M.B.Panish, Academic Press
it is bases of final grade. Lecture schedule are follows. 1. Optical confinement (1978), ISBN 0-12-163101

and W?.VG-QUIde. 2. v-b curves ancﬂfge:t.lve index. 3 Einstein S. relation m. Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150753/
a semiconductor and black body radiation. 4. Semiconductor light absorption , , , ,
spontaneous and stimulated emission. 5. Matrix element and density of state (spntact) Sakai (, +81-88-656-7446, sakai@ee.tokushima-u.ac.jp)
a semiconductor. 6. Optical amplification and the various model calculation in a
semiconductor. 7. Optical amplification and semiconductor lasers. 8. The design
of a semiconductor laser. 9. The growth of a semiconductor laser. 10. Summary.

Keyword) Laser, Semiconductor, Light confinement

Requirement) Students are required to have a good understand undergraduate
level physics of semiconductor.
Goal) To understand of the opto-electronic semiconductors
Schedule
1. Optical confinement and wave-guide.
2.v-b curves and feective index 1.

.v-b curves and féective index 2.
. Einstein’s relation in a semiconductor and black body radiation.
. Semiconductor light absorption, spontaneous and stimulated emission.
. Matrix element and density of state of a semiconductor 1.
. Matrix element and density of state of a semiconductor 2.
. Optical amplification and the various model calculation in a semiconductor
1.

9. Optical amplification and the various model calculation in a semiconductor

2.

10. Optical amplification and semiconductor lasers 1.

11. Optical amplification and semiconductor lasers 2.
12.The design of a semiconductor laser 1.
13.The design of a semiconductor laser 2.
14.The growth of a semiconductor laser 1.
15.The growth of a semiconductor laser 2.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Theory of Optelectronics

2 units
ProfessorShiro SakaipProfessorKazuhito Tajima

Target) The purpose of this class is to understand principles of new optical devices
based on optical nonlinearities.

Outline) Principles of optical fiber communication and new optical devices based
on optical nonlinearities are introduced in this class.

Style) Lecture

Keyword) optical fiber, optical device, optical communications

Goal)

1. understand principles of optical fiber communications

2. understand optical nonlinearities

3. understand principles of nonlinear optical devices

4. understand application methods of nonlinear optical devices
Schedule

1. linearities of single mode optical fibers(2 weeks)

2. Soliton dfects in single mode optical fibers(2 weeks)

3. optical devices (2weeks)

4. Various nonlinearities in semoconductors and their comparison.(2weeks)

5. All optical devices based on semiconductor andfedential phase

modulation(2weeks)

6. Limitting factors of semiconductor all-optical devices(2weeks)

7. Application to optical communications(3weeks)

8. Examination

Evaluation Criteria ) Examinations and portfolios

Textbook) Printed materials

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150715/
Student) Able to be taken by only specified class(es)

Contact)
= Sakai (, +81-88-656-7446, sakai@ee.tokushima-u.ac.jp)
= Tajima (, +81-88-656-9716, tajima@ee.tokushima-u.ac.jp)

Note) Since he is sick taking a rest, you have to check whether a course is opened.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced High Voltage Engineering

2 units
Associate Professalaoyuki Shimomura

Target) It doesn'’t stay in the field of electric power engineering and the knowledge
of the high voltage and large-current engineering is acquired. The latest use
of the high voltage and large-current technology and the application will be
learned.

Outline) The high-voltage engineering the large-current engineering has supported
industries and the electric energy engineering and is still developing. In this
lecture, the various physical phenomena involved in high voltage and large
current as well as the phenomena of discharges and the characteristics of
insulators are described in detail. Moreover, it lectures on the technology of
the generation and the diagnostics of the high voltage and so on including the
latest technology. In its applications, the new technology and application rather
than the electric power system are introduced, as pulsed power and inertia
confinement fusion. The current or upcoming topics such as environmental
applications and medical applications will be discussed in the class.

Style) Lecture and excercise

Keyword) High voltage, Large current, Pulsed poewr

Fundamental Lecture) “High \Voltage Engineerirf1.0)

Goal)

1. To understand fundermental phenomena of the discharge and mechanisms
of the insulation

2. To understand fundamental phenomena of large current

Schedule

1. The recent trends of technologies on high voltage and large current

2. The recent trends of pulsed power technologies and their applications

3. The state-of-the-art technologies for pulsed power (12wks)

4. Term-end exam

5. The exposition about the exam

Evaluation Criteria ) Participation and presentation:50%; Final examination:50%

Textbook) None

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150189/

Student) Able to be taken by student of other department

Contact) Shimomura (, +81-88-656-7463, simomura@ee.tokushima-u.ac.jp)

Note) Language in this subject may be English.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Erectric Power System 2 units
ProfessorKiyoshi Inoue

Target) Based on the fundamental knowledge of erectric power system engineering, 3. Superconducting power cable
detailed understanding on electric-magnetic environments around the power 4.Comparison of DC and AC power cable.
transmission system are expected through this lecture. Superconducting 5. Influence of superconducting generator on electric power system.
electrical machines, such as superconducting power transmission cable, SMES, 6. Problems on long-length cryogenic cooling.
superconducting generator, superconducting current limiter, and superconducting 7. Characteristics of electric fields from the power systems and the
transformer, are expected to be incorporated in the practical power transmission superconducting facilities.
system, of which influences are also lectured. 8. Charactersistcs of magnetic fields from the power transmission systems
Outline) Considering through the general characteristics of AC and DC power and the superconducting facilities

transmission system and its history of level-up of transmission voltage, detailed 9. Protection facilities for the power system and the superconducting facilities.
understanding on the rapid development of power transmission system in 10.Stability of the superconducting facilities
past-100 years, and in future are expected. The future power transmission 11.Erectro-magnetic fieldféects on a living body
system is expected to be concerned with the superconducting facilities, 12. Superconducting transformar, superconducting current limitter, and SMES.
as a superconducting power transmission cable. Considering the historical 13.Progress on the materials in electric power system
developments of power transmission system, transmission system materials, 14.Thermal insulation and electric insulation.
and superconducting materials, this lecture is performed. The analytical and 15.Magnetic field shield.
measurering methods of the electro-magnetic fields around the power transmission 16.Conclusions and report
facilities and the superconducting facilities are also included in this lectureContents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150654/
The lecture is one of the technological lectures including (1) the generatontact) Inoue (B-7, +81-88-656-7462, inouek@ee.tokushima-u.ac.jp)Monday
characteristics of AC, DC and superconducting power transmission systems, (2) 13:30 - 17:30, Wednesday 13:30 - 17:30
The history and future of power transmission system with large capacity, (3)
the insulation reliability of insulator, oil, and cryogen, (4) the superconducting
machines, and (5) the analytical and measurering methods of the electric and
magnetic fields.
Keyword) superconductivity
Goal)
1. Analysis of electric power, frequency, and voltage in transmission system
can be performed.
2. Electro-magnetic field around power transmission lines and superconducting
facilities can be understood.
3. Superconductive applications to power transmossion systems can be
understood.
Schedule
1. Characteristics of féective elctric power and reactive electric power.
2. Stability of frequency and voltage
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Theory of Electric Power Engineering 2 units
Associate Professavlasatake KawadarofessorKensuke Kawasakidssociate Professakiyoshi Takigawa

Target) To give the students understanding of the principles and the trends of 15.Examination
technologies used in electric power engineering and the related environmental 16.Return of examination and conclusion

aspects. To improve the oral presentation skill of students by presenting th@yaluation Criteria) Final examination 50%, Presentation 50% Attendance and

latest transaction or journal papers in this field in English. participation in class is essential.More than 60 % is required to pass this class.
Outline) This course presents the principles and trends of technologies used wextbook) D.F. Warne , Electrical Power Engineer’s Handbook second edition,

electric power engineering and the related environmental aspects. Students are\ewnes

required to present the latest transaction or journal papers in this field in Engliskqnients Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150655/

Style) Lecture and excercise Studenty Able to be taken by only specified class(es)

Keyword) Electromagnetics, Electrical Circuits Contact) Kawada (, +81-88-656-7460, kawada@ee.tokushima-u.ac.j
Relational Lecture) “Advanced Theory of Electromagnetic Compatibili9’s, p)Wednesday 16:00-17:00, Thursday16:00-17:00
=203 page) “Erectric Power Systent0.5, =218 page) “Advanced High Voltage
Engineering{0.5, =217 page)
Requirement) Prerequisites: electrical power engineering, energy engineering or
equivalent in undergraduate.
Goal)
1. To understand the principles and the trends of technologies used in electric
power engineering
2. To understand the environmental aspects of electric power engineering

Schedule
1. Principles of electric power engineering 1
. Principles of electric power engineering 2
. Materials in electric power engineering
. Instrumentation in electric power engineering
. Generators
. Transformers
. Switchgear
.Cable
. Power system
.Power quality and electromagnetic compatibility
. Presentation of surveyed transaction or journal papers 1
12.Presentation of surveyed transaction or journal papers 2
.Presentation of surveyed transaction or journal papers 3
.Presentation of surveyed transaction or journal papers 4

Note) Language: English
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Electrical Control System 2 units
Associate ProfessoFakashi Yasuno

Target) This class introduces the basic principle of making to high performance&ontents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150392/
and the intelligence in control system used for an industrial machine. And thgtudenty Able to be taken by only specified class(es)
control design of various control systems is understood. Contact) Yasuno (, +81-88-656-7458, yasuno@ee.tokushima-u.ac.jp)Monday,

Outline) The control system configuration used for the industrial machine is 15:00-17:30
described, and applications of intelligent control method using fuzzy reasoning
and neural net works are introduced. Moreover, Current topics of fields
mentioned avobe are introduced.

Style) Lecture and excercise

Keyword) Motion Control, Fuzzy Reasoning, Neural Network

Relational Lecture) “Advanced Lecture of Intelligent Information Processi(m5,
=230 page) “Advanced Control Theory0.5, =223 page)

Goal)

1. The congfiguration of the control system used for an industrial machine
should be understood.
2. The intelligent control method should be understood.

Schedule

1. Control object

2. Feedback control and feedforward control

3. Two degree-of-freedom control

4. Analysis of control system

5. Control method 1 of feedback control

6. Control method 2 of feedback control

7. Design criterion of feedforward controller

8. Fuzzy sets

9. Fuzzy reasoning

10. Control sysytem application of fuzzy reasoning

11. Artificial neural network

12.Neural network

13. Learning algorithm

14. Control system application of neural networks

15. Conclusions

16. Return of report or examination
Evaluation Criteria ) Total evaluation based on Reports or examinations
Textbook) The print is distributed.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Electromechanical Systems 2 units
Associate Professdikuro Morita

Target) The purpose of Electromechanical System is to understand the conceptual 15.Final examination.
philosophy of new ac machine drive systems, which are found in a vast number 16.Review of final examination.

of industries. Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150587/
Outline) We discuss the mathematical modeling techniques of ac machines igtudent) Able to be taken by only specified class(es)
the various reference frames, the vector control method using these mOde"'aﬂ)ntacU Morita (, +81-88-656-7451, morita@ee.tokushima-u.ac.jp)
techniques and the sensorless control methods. Furthermore we introduce the
configurations of power converter and the architectures of the control systems
embedded the micro-controller LSl and DSP chips. By simulation analysis using
"Mathematica” and "MATLAB” in the first half, and through the practical
designs in the second half, the more theoretical and practical understandings are
expected.
Style) Lecture and excercise
Keyword) dq transformation, synchronous motor, induction motor, vector control,
sensorless control

Relational Lecture) “Advanced Power Electronicfl.3, =222 page)

Requirement) Prerequisites (preferable) : "Eectrical machines (I),(ll)" ,"Power
electronics” and "Electrical machine dynamics and controls” in undergraduate.
Goaly To understand the conceptual philosopy of new ac machine drive control
systems
Schedule
1. Modeling of synchronous motors.
2. Modeling of indction motors.
3. Vector control of synchronous motors.
4. Vector control of induction motors (1).
5. Vector control of induction motors (2).
6. Sensorless vector control of synchronous motors.
7. Sensorless vector control of induction motors (1).
8. Sensorless vector control of induction motors (2).
9. Inverter circuits for ac motor drives.
10.LSI for ac motor drive controls.
11.DSP for ac motor drive controls.
12. Configuration of ac motor drive controls system (1).
13. Configuration of ac motor drive controls system (2).
14.Sum-up and conclusions.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Power Electronics

2 units
ProfessorTokuo OhnishiAssociate Professavlasahide Hojo

Target) To understand and learn application technologies of power conversion
control circuit using switching power devices.

Outline) Basic power electronics covers the basic operation and its characteristics
of the static power conversion circuit by using switching power devicies.
In the advanced power electronics, how to generate the switching control
signal for these power conversion circuit ,how to construct the control

11. Variable speed control of DC motors

12. Variable speed control 1 of AC motors

13. Variable speed control 2 of AC motors

14. Application of power conversion for renewable energy
15.Final test

16. Explanation of the test and check of the results

system and how to apply the power converter to many apparatus af€valuation Criteria) Final examination 50%, Presentation (Participation) 50%
lectured and disccused . Subjects are as follows;harmonics analysis,rotatimgxtbook) None (Prints)

axes transformation,instantaneous active and reactive power, PWM Contr@ontents Ared) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150704/

methds, Sinusoidal PWM control,PFC converter,interconnected inverter,activ(gOntact>

filter,reactive power compensator, sensorless controls.
Keyword) Inverter, Power supply, Motor drive, Ultility interconnection

Fundamental Lecture) “Power Electronic¥1.0), “Electrical Machines (1)1.0),
“Electrical Machines (I1(1.0)

Relational Lecture) “Electrical Machine Dynamics and Contr(@.5), “Electrical
Machine Dynamics and Contrd{®.5)

Requirement) Prerequisites: power electronics in undergraduate

Goal)
1. Ability of theoretical analysis
2. Understanding the control operation of application circuit
3. Understanding the control system of application circuits
4. Understanding the operation of control systems

Schedule
1. Harmonics analysis

. Rotating axes transformation
. Instantaneous active power and instantaneous reactive power
. PWM switching methods
. Sinusoidal PWM inverter

. Power factor correction converter
. Midterm test

. Utility interconnecting inverter

9. Active power filter
10. Reactive power compensator
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Control Theory 2 units
ProfessorTomohiro Kubo

Target) The purpose of this lecture is to explain the design theory of control  15.Pole assignment method
systems based on the state space method. 16. Examination
Outline) The state space method describes the dynamics of systems with tligvaluation Criteria ) Mainly by the examination.
state equation, and it has a merit that it can deal with multi-input multi-outputrextbook) Not used.
systems as well as single-input single-output systems. In this lecture, amoRgynients Area) hitp://cms.db.tokushima-u.ac.jp/DAV/lecture/150399/
the design methods bglonglng to the state space method, the Ilnear-quadraegmaco Kubo (, +81-88-656-7466, kubo@ee.tokushima-u.ac.jp)
regulator and pole assignment are demonstrated.(lecture style)
Style) Lecture
Keyword) linear-quadratic regulator, pole assignment method
Fundamental Lecture) “Basic Theory of Systerfigl.0)
Relational Lecture) “Control Theory (11¥(0.5), “Control System Desigr0.5,
=458 page)
Requirement) Basic knowledge about the linear algebra is required to attend this
lecture.

Notice) Take notes carefully.

Goal)
1. To understand the notion of the system structure in the state space method
2. To master the design method of the linear-quadratic regulator

Schedule
1. What is the linear-quadratic regulator?
2. Determinant and inverse of matrix
3. Eigenvalues, eigenvectors and diagonalization of matrix
4. Quadratic form and positive definiteness
5. Necessary and fiicient condition for the controllability
6. Observability and duality
7. State variable transformation and equivalence
8. Diagonal canonical form
9. Controllability canonical form
10. Lyapunov function and the stability of systems
11. Constructing the linear-quadratic regulator
12. Stability of the closed loop system
13. Optimality of the control law
14. Solving Riccati equation
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Theory of System Analysis

2 units
Executive DirectorHiroshi Kawakami

Target) Modeling, analysis method and design method of dynamical systems are
introduced in this lecture.

Outline) An analytical method of linear lumped constant systems is introduced
in this lecture. Also, various nonlinear phenomena and the qualitative analysis
method are explained. Futhermore, relationship between linear systems and
nonlinear ones are discussed in this lecture.

Goal)
1. Understand behaviors of linear systems
2. Understand behaviors of nonlinear systems and the qualitative analysis
method.

Schedule
1. Dynamical systems and mechnics system models(2weeks)

.Components in mechnics systems
. Classification of components in mechanics systems(2weeks)
. Equilibria and their stability(3weeks)
. Fixed points of discrete time systems and their stability(2weeks)
. Analytic approach for periodic solutions
. Biburcations
. Chaotic state

9. linear phenomenon and nonlinear ones
10.summary and examination

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150282/
Contact) Kawakami (, +81-88-656-7465, hukugakk@honbu.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Theory of Electrical Communication

2 units
ProfessorTadamitsu Iritani ProfessorTakahiro Oie

Target) Understanding analysing techniques of the communication system and 14.Implementation example of application layer (part 1)

multi-nodes networks.

15. Implementation example of application layer (part 2)

Outline) The purpose of communication theory is to analyze the transmission dEvaluation Criteria ) Assignments count 100%.
information-bearing signal via communication channels. The lecture is concerneréxtbook) To be introduced in the class.

with the study of digital communication. Fundamental mathematics for digitalogntents Areg) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150554/

communication, pulse code modulation, basic digital modulademodulation
techniques for baseband and carrier transmission are discussed in this lecture
Furthermore, as an example of digital communication, we discuss architectu
and implementation of computer networks. (Lecture style)

Style) Lecture
Keyword) digital communication, computer networks, network architecture

Fundamental Lecture) “Communication SystefigL.0), “Applied Communication
Engineering(1.0), “Computer NetworK¥1.0)

Requirement) Students are required to have a good understanding of undergraduate-
level communication engineering and related subijects.

Goal)
1. Understanding the analysing techniques of the communication system.
2. Understanding the control techniques and implementation of computer
network application.

Schedule
1. Overview of digital communication

. Mathematical preparation

. Coding and decoding

. Pulse code modulation

. Baseband modulation
. Carrier modulation
. Error correction and control
. Network architecture

9. Physical layer and datalink layer
10. Network layer and routing
11. Transport layer
12. Traffic control
13. Session, presentation and application layer
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Biological Engineering

2 units
ProfessorYohsuke KinouchiAssistant ProfessoMasatake Akutagawa

Target) Understanding modeling and clarification of biological functions and their
applications on engineering.
Outline) This lecture introduces fundamental technolgies to apply engineering

= Kinouchi (, +81-88-656-7475, kinouchi@ee.tokushima-u.ac.jp)
= Akutagawa (, +81-88-656-7477, makutaga@ee.tokushima-u.ac.jp)Wed.
18:00 - 20:00, Fri. 17:00 - 18:00

technologies for medical field, such as, diagnoses, treatment and functiovote) This lecture will be given in English.

substitution; growth of engineering based on biological mechanisms; functional
characteristics of biological systems and their information processing basics
of application for control. The topics are 1. physiological characteristics
of biological system, 2. biological measurement, 3. medical equipments for
diagnosis or treatment, 4. equipments for replacement or assistance of biological
functions, 5. functions of nerve system, 6. applications of artificial neural
networks.
Style) Lecture
Goal)
1. Understanding of modeling of biological neural network function and its
analysis
2. Understanding of modeling of biological control system and its analysis
3. Understainding of modeling of biological sensory system
Schedule
1. Physiological functions of a neuron and their mathematical models
2. Modeling of neural networks
3. Functional analysis of artificial neural networks
4. Applicaions of artificial neural networks on engineering
5. Signal processing using artificial neural networks
6. Exercise in neural networks
7. Various modeling of neural networks
8. Modeling of biological control scheme
9. Analysis of biological control scheme
10. Information processing in biological visual system
11.Information processing in biological auditory system
12. Introduction of biosensors
13.Physiome
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150417/
Studenty Able to be taken by only specified class(es)

Contact)
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeriidelectrical and Electronic Engineering

Advanced Circuit Theory 2 units
Associate Professoyoshifumi Nishio

Target) Analysis method of nonlinear circuits, and behavior of nonlinear oscillatoryContents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149915/
circuits and its applications are lectured. Student) Able to be taken by only specified class(es)
Outline) Modeling of nonlinear devices, DC analysis and transient analysis otontacty Nishio (D-7, E-3F-South, +81-88-656-7470, nishio@ee.tokushima-u.a
nonlinear circuits, and steady-state analysis are lectured. Synchronization andC_jp)
chaotic phenomena in nonlinear oscillatory circuits are introduced and their
applications to information and communication engineering are discussed. (Style:
Lecture)
Style) Lecture and excercise
Keyword) Nonlinear circuits, Circuit analysis, Oscillatory circuits
Fundamental Lecture) “Electrical Circuit Theory (1) and Exercis@.7), “Electrical
Circuit Theory (II) and Exercis€0.5), “Network Analysi§(0.3)
Relational Lecture) “Advanced Theory of Complex System Engineeri(@3,
=202 page) “Advanced Theory of System Analys{g'5, =224 page)
Requirement) Students are required to know how to analyze basic linear circuits.
Notice) Course is taught in English.
Goal)
1. Understanding of analysis methods of nonlinear circuits.
2. Understanding of behavior of nonlinear circuits and its applications.
Schedule
1. Modeling of nonlinear devices.
2.DC analysis of nonlinear circuits by Newton method.
3. Transient analysis of nonlinear circuits.
4. Steady-state analysis of nonlinear circuits (for 4 lectures).
5. Synchronization phenomena in nonlinear oscillatory circuits (for 2 lectures).
6. Chaotic phenomena in nonlinear oscillatory circuits (for 2 lectures).
7. Engineering applications of nonlinear circuits (for 4 lectures).
8. Conclusions and final examination.
Evaluation Criteria ) Final examination 80% and exercise 20%.
Textbook) None.
Reference
o Akio Ushida and Mamoru Tanaka, "Nonlinear Circuit Simulations,” Corona
Publishing Co.
¢ S. Smale and M.W. Hirsch, "Herential Equations, Dynamical Systems,
and Linear Algebra,” Academic Press.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineerijgele

ctrical and Electronic Engineering

Advanced Theory of Electronic Circuits

2 units
ProfessorMasaki HashizumeAssociate Professadiroyuki Yotsuyanagi

Target) The purpose of this lecture is to understand advanced theory and the
state-of-the-art technology for the IC implementation.

Outline) Electronic circuits have been implemented as ICs. This lecture introduces
advanced theories and the state-of-the-art technologies for the IC implementation.
The following are the topics: 1. Analysis and synthesis of logic circuits, 2.
Integrated digitail circuits, 3. Analysis and synthesis of analog circuits, 4.
Integrated analog circuits, 5. Low power digital circuits

Style) Lecture in combination with Portfolio

Keyword) electronic circuits, IC implementation, integrated circuits, circuit design
Fundamental Lecture) “Electronic Circuit$(1.0), “Computer Circuit’(1.0)
Relational Lecture) “Advanced Theory of Integrated Circuii®’3, =229 page)
Requirementy Familiarity with electric circuit and IC technology

Goaly To understand advanced theories and the state-of-the-art technologies for IC
implementation of electronic circuits.

Schedule
1. Introduction of related topics
2. The state-of-the-art technologies for IC implementation (13wks)
3. Examination
4. The exposition about the examination
Evaluation Criteria ) Attendance and presentation:30%; Final examination:70%
Textbook) specified in the first class
Reference introduced in the class
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150628/
Studenty Able to be taken by student of other department

Contact)
= Hashizume (, +81-88-656-7473, tume@ee.tokushima-u.ac.jp)
= Yotsuyanagi (, +81-88-656-9183, yanagi4@ee.tokushima-u.ac.jp)

Note) This lecture will be given in English.
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Advanced Theory of Integrated Circuits

2 units
ProfessorShinsuke Konaka

Target) To understand the CMOS analog circuit designs for RF-CMOS integrated
circuit applications. To understand the logic LSI design by introducing a case
study of the previous development of high speed bipolar logic LSIs for /& Gb
optical T¥Rx and a super-computers.

13. High speed logic LSI using flerential circuits (development example)
14.High speed macro-cell array logic LSI (development example)

15. Example of system LSI

16. Examination

Outline) Main integrated circuit technologies are recently CMOS integrated circuit€valuation Criteria ) Examination is 70% and reports are 30%. The passing score
because of their low power dissipation, low voltage operation and high noise is not less than 60%.

margin. Owing to the continuous scaling down, CMOS operation speed igextbooky Design of Analog CMOS Integrated Circuits, Behzad Razavi,
improved to up to some GHz regions. The purposes of this lecture are to McGrow-Hill, ISBN 0-07-118815-0

introduce CMOS analog circuit designs and a case study of the previous higRyhients Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150315/

speed logic LSIs for multi-Gis applications.
Style) Lecture and excercise
Keyword) analog circuits, CMOS, circuit design
Fundamental Lecture) “Advanced Theory of Electron Device@’0, =211 page)
Relational Lecture) “Advanced Theory of Electronic Circuit@.5, =228 page)
Goal)
1. To understand MOS transistor models and device parameters for CMOS
analog circuit design.
2.To understand CMOS single-ended amplifierffatiential amplifier and
current mirror circulits.
3.To understand high performance LS| designs by reviewing previous
development samples of high speed logic LSIs
Schedule
1. A review of integrated circuits and basic MOS transistors
. CMOS process flow and second-orddiieets of MOS transistor
.MOS Circuit models and device parameters of MOS transistors
. Current-voltage characteristics of MOS transistor
. Common-source single stage MOS amplifier
. Common-source stage with source degeneration MOS amplifier
. Designing common-source stage MOS amplifier
.Common-gate stage MOS amplifier
9. Common-drain stage MOS amplifier
10. Differential MOS amplifier
11. Gilbert cell circuit
12. Current mirror circuit

O~NO O WN
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Advanced Lecture of Intelligent Information Processing

2 units
ProfessorSeishi KitayamaAssociate ProfessofFakashi Shimamoto

Target) Mathematical preliminaries for information processing, basic concept of
algorithm and data structure, design and analysis of algorithm, and complexity
theory are shown.

Outline) For example of these topics, we discuss some problems and algorithms
in areas of the layout design and verification of VLSI CAD.

Style) Lecture and excercise

Keyword) algorithm, data structure, CAD, VLSI layout design

Fundamental Lecture) “Computer Algorithm and Data Structti(.0)

Goal)

1. To understand importance of algorithm and data structure.
2. To understand some optimization technique in VLSI layout design.

Schedule

1. Introduction to optimization problem

. Importance of algorithm and data structure

. CAD of VLSI layout design

. Floorplan algorithms (2 weeks)

. Placement algoritms (2 weeks)

. Global routing algorithms (2 weeks)

. Detail routing algorithms (2 weeks)

. Layout compaction algorithms (2 weeks)

9. Layout verification (2 weeks)
10. Examination

Evaluation Criteria ) Unit evaluation contains examination 80% and exercise 20%.

Textbook) To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150544/

Student) Able to be taken by only specified class(es)

Contact)

= Kitayama (, +81-88-656-7482, kitayama@ee.tokushima-u.ac.jp)
= Shimamoto (, +81-88-656-7483, simamoto@ee.tokushima-u.ac.jp)

O~NO O WN
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Electrical and Electronic Engineering Seminar and Exercise

4 units
Teacher of course

Target) To get wide knowledge on your reaserach topics.
Outline) Students read scientific papers relating to your research and get wide
knowledge on your reaserach topics.
Style) Lecture in combination with Portfolio
Keyword) reading references, presentation skill, discussion
Requirement) N/A
Goal)
1.To get skills to collect scientific references and knowledge relating your
research topic
2.To get skills on discussion about a scientific topic
3. To get presentation skills
Schedule
1. Continure the followings.
2. Select text books aror collect references.
3. Summarize the contents of a reference/and text book and presnet them.
4. Discuss about the contents of the presentation.
Evaluation Criteria ) Evaluated with portfolios aridr examinations
Textbook) Text books and references will be specified by your supervisors at the
first class.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150618/
Student) Able to be taken by only specified class(es)
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Electrical and Electronic Engineering Labolatory

6 units
Teacher of course

Target) To obtain wide knowledge on your research topics by experiments.
Outline) Do experiments relating your Master Degree’s thesis.

Style) Portfolio

Keyword) research skill, Acquisition of professional knowledge, presentation skKill
Requirementy N/A

Notice) N/A

Goal)

1. To acquisite professional knowlege on your research topics by experiments
2. To get presentation skills

Schedule
1. Continure the followings
2. Plan your experiments and collect basic knowledge
3. Do experiments according to your plan
4. Summarize experimental results, present them and discuss about them.

Evaluation Criteria ) Evaluation with portfolios

Textbook) Text bools will be introduced by your supervisor at the beginning.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150617/

Student) Able to be taken by only specified class(es)
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Systems Innovation Engineering — Electrical and Electronic Engineering
Web page and CMS related subject

e Integrated Subjects Advanced Theory of Electrical Communication . . .\WEB page, CMS
Introduction to Intellectual Property ............. WEB page, CMS Advanced Biological Engineering ............... WEB page, CMS
Management Theory of New Business........... WEB page, CMS Advanced Circuit Theory..............cooonnn. WEB page, CMS
Management of Technology .................... WEB page, CMS Advanced Theory of Electronic Circuits.......... WEB page, CMS
Presentation Method (M) . ...................... WEB page, CMS Advanced Theory of Integrated Circuits.......... WEB page, CMS
Internship (M) . ... WEB page, CMS Advanced Lecture of Intelligent Information ProcessingWEB page,
Venture Business (M) ..., WEB page, CMS CMS
Long-term Internship........................... WEB page, CMS e Specialized Exercise and Experiments

e Common Subjects Electrical and Electronic Engineering Seminar and ExeitiE® page,
Advanced Theory of Complex System EngineeringVEB page, CMS CMS
Advanced Theory of Electromagnetic CompatibilityWVEB page, CMS Electrical and Electronic Engineering Labolatory . WEB page, CMS
Advanced Lecture of E-business................ WEB page, CMS

Advanced Lecture on Semiconductor Nanotechnol@g$ page, CMS
e Basic Departmental Subjects

Nuclear Magnetic Resonance .................. WEB page, CMS
Engineering of Correlated Electron Matter . ... ... WEB page, CMS
Topics of mathematical physics ................. WEB page, CMS
Topicsintopology .........ciiiii i WEB page, CMS
e Applied Departmental Subjects
Advanced Plasma Engineering ................. WEB page, CMS
Advanced Theory of Electron Devices ........... WEB page, CMS
Advanced Device Processing................... WEB page, CMS
Advance Theory of Electrical and Electronic Materi&llsB page, CMS
Advanced Theory of Semiconductors............ WEB page, CMS
Advanced Optoelectronic Devices.............. WEB page, CMS
Advanced Theory of Optelectronics ............. WEB page, CMS
Advanced High Voltage Engineering............. \WEB page, CMS
Erectric Power System ......................... WEB page, CMS
Advanced Theory of Electric Power Engineering. WEB page, CMS
Advanced Electrical Control System............. WEB page, CMS
Electromechanical Systems.................... WEB page, CMS
Advanced Power Electronics................... WEB page, CMS
Advanced Control Theory ...................... WEB page, CMS
Advanced Theory of System Analysis ........... WEB page, CMS
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Systems Innovation Engineering — Information Science and Intelligent Systems
Syllabus of subjects

List of Subjects

e Integrated Subjects
Introduction to Intellectual Property .......................... 235
Management Theory of New Business ....................... 236.
Management of Technology ..., 237.
Presentation Method (M) .............oii i, 238
Internship (M) . . ..o 239
Venture Business (M) .. ..ot e 240
Long-term Internship ... 241

e Common Subjects
Advanced Theory of Complex System Engineering ........... 242.
Advanced Theory of Electromagnetic Compatibility........... 243
Advanced Lecture of E-business ............. ... 244.

e Basic Departmental Subjects
Topics of mathematical physics ..................coo .. 245
Topics of Analysis for Mathematical Science................. 246
Methods for analysis of mathematical phenomena............ 247..

Quantum mechanics and advanced lecture in quantum physics248 . .
e Applied Departmental Subjects

Language Modeling. ... 249,
Integreted circuits design . ........ccovii i 250.
Autonomous Intelligent Systems . ... 251
Information and Communication Network. ................... 252
Applied Image Processing ..., 253.
Web Programming. ... 254,
Natural Language Understanding........................... 255,
Intelligent CAl . ... 256
Machine Translation............... ... ... o i i i, 257
e Specialized Exercise and Experiments
Advanced Lecture in Intelligent Science ..................... 258
Seminor and Exercise in Information Science................ 279.
Laboratory in Information Science .......................... 261
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Introduction to Intellectual Property

2 units

Part-time LecturefTohru SakaipPart-time LecturerJuichiroh OsameRart-time LecturerAkio Fuijii, Part-time Lectureryasushi Toyosu

Part-time LectureiKuniaki Kubota

Target) Understanding the basic systems and importance of protection and practical
use of intellectural property based on some examples.

Outline) It is necessary for a working $fain a company, a university, etc., in a
future.lt is introduced the importance to protect and practical use of intellectural
property at governments , industrial circles, univesities and institutes in Japan
using potential on scientific techniques. This lecture is treated the basic systems
of protection and practical use of intellectural property particularly based on

11.Use of intellectural property(Watanabe)

12. Stetragy of intellectural property on development of techniques(Y.Higuchi)

13. Effective intellectural property in development of techniques (Kubota)

14.Special lecture on a use of intellectural property by a chief executive
officer(1)

15. Special lecture on a use of intellectural property by a chief executive
officer(2)

strategy and invasion of patent in an organization such as company, universitgyaluation Criteria) Passing mark is over 60% on the examinations and the

etc. reports for each reaching level, respectively.
Style) Lecture Textbook) To be used textbooks made by lecturers.
Keyword) Intellectural property, Patent Law, Protect and Use of IntellecturalReference Nobuhiro Nakayama:Titeki Shoyuken, Nikkan Kohgyo Shinbunnsha
Property Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150533/
Relational Lecture) “Introduction to Intellectual Propert{0.5) Studenty For the course students and other graduate school students.
Requirement) No requierement Contact)

Notice) It is necessary to be present at two concentrated lecture.
Goal)
1. Understanding concept of intellectural property right.
2.Undestand the Patent Act, the Trademark Act,the Design Act and the
Copyright Act.
3. Understanding on basical practical use of intellectural property.
Schedule
1. Concept of intellectural property(Sakai)
2. Outline of intellectural property(Patent and Trademark)(Sakai)
3. Outline of intellectural property(Design and Copyright)(Sakai)
4. Patent, invention and invasion of patent (Sakai)
5. Management of intellectural property and use (Sakai)
6.A way of research and development and intellectural property in a
future(Sakai)
7. The midterm examination and its comment for Target and
8. History of system of intellectural property (Osame)
9. International trend of system of intellectural property (Osame)
10. Acquisition method of intellectural property right(Fujii)
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Management Theory of New Business 2 units
Associate Professofatsuya DeguchiPart-time LecturefFirst-line men with experience of practical business

Target) New business is the word which means the business to make the most of 13.Product development and intellectual property
technical knowledge, technology, the new idea and which is developed creatively, 14.Business plan preparation practice
and that main bearer is the enterprise called a venture. There is a purpose of 15.Examination
this class in providing the knowledge which is necessary, and know-how and a 16.Business plan announcement meeting

spirit so that a taking lecture student may establish a venture business. Evaluation Criteria) It is evaluated by the presentation (40%) of the written
Outline) The regeneration of the Japanese society with the vitality is being examination (60%) and the business plan. And, the presentation of the written

asked. Government enforced "a university venture 3 years 1000 companiesexamination and the business plan is decided to be recognized only for the

plan” over Heisei 14-the 16th year. Though that goal was almost attained, it is taking lecture student who attended it fg82and more of the classes that it is

very important to promote entrepreneur education continuously from now on. opened.

Tokushima Prefecture supports this class based on the recognition done lifextbook)y The summary is distributed every time.

this, and it is established. Reference Several are introduced in the school hours.

Requirementy The person whom the one with the classroom is constructed b¥:ontents Area http://cms.db.tokushima-u.ac.jp/DAV/lecture/150683/

the class start time in the person who doesn't learn the unit of "Introductio ) . . . .
. y - . . ... studenty he person who hasn'’t learned the unit of the new business outline that it
to new business” in the college, and a group are organized, and it is limited "’

. ) . . . ._is opened with this learning in all the students enrolled in the graduate school
to the person with the intention to make a business plan, and taking lecture is . . : )
recognized. yet is made the target. The number of completion people may be restricted in

. . : : . . the method such as a lottery in case of a taking lecture applicant many. As for
Notice) Being late and a whisper in class should be prohibited strictly. Be careful y g bp y

q in b it should di f exit and future taking lect the details, an applicant for taking lecture is to follow those directions because
OVer and again because It should diSpose of exit and Iuture taxing 1ecture May . notice which showed attention in taking lecture is done.
not be recognized when it is wicked.

. , . Note) The man of business that it is active in the forefront every time, and an

Goal) Learning of the necessary knowledge to establish venture business,and the_~ . o . ) ) .

. ) ; adviser are invited as an instructor, and working knowledge is provided for
ability which can make a business plan. S o " . .

hedul theory plus practice in this class from the specialist’s position. This class is the

Se eluguidance thing which is useful enough even if it is taken to the person who aims at a

2 What is the new business? general enterprise and a laboratory, the employment to the self-governing body

3. Keynote lecture and so on.
4. Theory of a stand-alone version venture success
5. The law knowledge which is necessary for entrepreneur
6. Fund-raising and capital policy
7. Indirect finance
8. Direct finance
9. The basis of the company management
10.The elementary knowledge of the business accounting
11.The point of the business plan preparation
12.Management strategy and marketing
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Management of Technology 2 units
Associate ProfessoFatsuya Deguchi

Target) About the production management of the automobile industry, it is  13.Case report "Around the products project of Honda - the two-wheeled

understood variously from the point of view such as "research and development”, vehicle ”
"production management”, "purchasing” and "quality control” "marketing” and 14.Case report "The path of internationalization of Honda”
"cross-cultural management”. 15. Case report "The personnel management of Honda”

Outline) It learns about the production management. This time, "the automobile 16.Summary and questions and answers
industry” specially takes up the production management of "Honda MotoiEvaluation Criteria ) It is evaluated in the remark (20%) in class and the middle,
Co.,Ltd. (following Honda)” even of that in the case, and the class to appreciate end of a term report (80% in total).

that importance with ranking of technology in management is taken. Textbook) It doesn't specially use.The summary and so on is distributed every
Requirement) Finish " Introduction to new business ” or " Advanced Lecture in  time.
management Theory of new business " . Reference Several are introduced in class.

Notice) Face a class when a taking lecture person surely does enough preparat@Bntents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150031/
every time. And moreover, be the worst, but one person one time is to do SOM&denty The person who finished "Introduction to new business” or ” Advanced

remarks every time. Lecture in management Theory of new business “ in all the students enrolled
Goal) in the doctor former term course. And, the number of taking lecture people is
1. The elementary knowledge of management is learned. restricted to do intensive learning. (20-25 people will be made an upper limit.)
2.Ranking of the technology in management and that importance are |t is selected with some means in case of a taking lecture person many.
appreciated. Note) This class invites seven Honda alumnuni who did work in “research
3.1t learns how to solve the various problems which always occur in the spot 5.4 development”, "production management”, "purchasing”, "quality control”,
of the management through the case study and the business game. "marketing” , "cross-culutural management”, and so on as an instructor, and it is
Schedule the class to do case report. Even if it is seen nationwide, the trial done like this
1. Guidance is very rare, and it is a precious class. And, an applicant for taking lecture is to
2. Lecture "What in Management of Technology?” attend it in the guidance to hold it in advance.A schedule is indicated separately.
3. Case report "Rsearch and development of Honda”
4. Case study "Plan an overseas factory.” "A new car development order”
5. Lecture " Production management and purchasing”
6. Lecture "Quality control”
7.Case report "The production management of Honda”,"The supply chain

management of Honda”
8. Case study "Plan an overseas factory.”
9. Case report "The quality control of Honda”
10. Case study "Don’t make material defects flare up again.”
11.Lecture "Marketing strategy”
12. Lecture "Cross-cultural management”
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Presentation Method (M) 2 units

Target) Poster and oral presentations, and journal publications are common means
of appealing the research work in various scientific and technological disciplines.
It's undoubtedly important for activating the research work. The lecture is
intending for students to learn mosffieient way to appeal their findings and
discussions in scientific community.

Outline) Credits are acknowledged to the students who are supervised to give
conference speech by themselves and do actually the lectures.

Goal) The lecture is aiming at having knowledge and experience of the presentaion
in international conferences.

Evaluation Criteria) Students’ achievement is evaluated by portfolios submitted
showing the progress in preparation of international conferences as well as by
presentation records.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150854/

Studenty Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced fghdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Internship (M)

2 units

Target) This program is provided to increase knowledge and experience in the
actual industrial technology in various fields. Through the practical experience,
the program will allow students to become discerning and well-balanced
researchers or engineers with deeper understanding of technological societies.

Outline) Credits are acknowledged to students who experienced the internship in
companies andr goverment fiices. Their fulfilment is evaluated by activity
reports during internship.

Goal)

1. Grasping internal systems of a company, management, action and strategy
to achieve the company’s goal. (2)

2. Understanding human relationship and communicative manner in a working
society and a company.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by supervisers in compargr and
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150026/

Student) Able to be taken by only specified class(es)

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Venture Business (M)

2 units

Target) Aims of the lecture are doing collaborative works with private enterprises
and establishing venture businesses through such works.

Outline) The lecture is aiming at founding a venture business company as well as
establishing collaborative research works with private enterprises. It's worth to
apply their accomplishment to an actual society beyond the range of a laboratory
work.

Goaly Objective of the lecture is to have experience and knowledge of collaborative
works with private enterprises and to mature the works to venture businesses.

Evaluation Criteria ) Credits are ackowledged in case of doing collaborative works
with enterprises ardr maturing them to venture businesses. Handouts, reports,
and presentation materials, etc. are evaluated to approve credits.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149975/

Note) A possible student should submit portfolios which are evidenced f@hdris
90 hours’ extensive work. Students are advised to ask details about this lecture
to their supervisers.
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Long-term Internship

6 units
ProfessorHideo Yamanaka

Target) This program is provided long-term internship in the actual industrial
companies and so on, doing a joint study between companies and university
on practical problems proposed by the company and practical experience of
management of technologies. Through the long-term internship, the program
will allow students to become a engineer with a core role in researches and
companies

Outline) Credits are acknowledged to students who experienced the internship in
companies or governmenfiees of 270 hours during three months or more and
presentation to executivefficer of the company. Their fulfilment is evaluated
by activity reports during internship and appraisal and interviewed report from
a mentor.

Goal) Grasping abilities for practical engineers by studying activities in company
and so on.

Evaluation Criteria) Achievement is evaluated by how you tackled, activity
reports, and an evaluation record submitted by mentors in companjgrand
government.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/151090/

Student) Able to be taken by only specified class(es)

Contact)

= Nishida (K409, +81-88-656-7630, nishida@kg.tokushima-u.ac.jp)

= Yamanaka (A410, +81-88-656-7350, yamanaka@ce.tokushima-u.ac.jp)

= Morimoto (A407, +81-88-656-7619, emi_morimoto@kg.tokushima-u.ac.]
P)

Note) Students who resister the coop-education program for "Pai-shape” engineers
with sense for management of technology, are able to have a grant-in-aid for
travel and so on. Ask committee members of long-term internship in your course
or coordinators of this program.
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeripgnformation Science and Intelligent Systems

Advanced Theory of Complex System Engineering 2 units
Associate Professoretsushi UetaExecutive DirectorHiroshi Kawakami

Target) comprehension and application of complex systems by using engineering 7. phase transition and synchronization
methodlogies 8. spatio temporal intermittency and emergence of patterns

Outline) Complex systems are defined as compound dynamical systems whose 9.chaos neural network
behavior and features cannot be predicted because of their nonlinearities and 10.neuronal circuits as complex systems
connecting conditions. This emergence of behavior is not possible for a single 11.bifurcations in emergence systems
dynamcal system, therefore, connection, coupling, compounding are keywords of 12.analysis of social systems
this theory. Emergence of rhythm in biological systems, self organization, chaotic ~13.survey on complex systems
properties in high degrees of freedom, learning and associative memory are 14.exercise 1
example features of complex systems. In this lecture, based on physical systems 15.exercise 2
which are ubiquitously found and treated by system engineering subjects, we 16.questions and answers
study analytical methods to understand these phenomena, bifurcation theory B¥aluation Criteria) The total grade is evaluated by homework reports (70 %)
nonlinear and linear systems, applied extraction methods of valuable information and attendance of the class. (30 %)
from observed data, system design methods of compound dynamical systemstextbook) specified every class.

Style) Lecture Reference Chaotic Scenario of Complex Systems, Asakura-Shoten, 1996 (in
Keyword) complex system, bifurcation, chaos, nonlinear phenomena Japanese)
Fundamental Lecture) “Differential Equations (IT(1.0), “Transient Analysiq1.0), Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150809/
“Industrial Basic Physic¢1.0) Studenty Able to be taken by only specified class(es)
Relational Lecture) “Advanced Theory of System Analysig.5, =224 page) Contact)
“Topics of mathematical physic&.5, =245 page) “Advanced Electrical Control = Ueta (Ait502, +81-88-656-7501, tetsushi@ait.tokushima-u.ac.j
System{0.5, =220 page) “Advanced Theory of Electronic Circuit€.5, =228 p)Wednesday, afternoon
page) = Kawakami (, +81-88-656-7465, hukugakk@honbu.tokushima-u.ac.jp)
Requirement) none
Goal)

1. understanding of the definition and target area of complex systems
2. understanding of qualitative approach for given dynamical system
3. understanding and application of bifurcation theory

Schedule
1. examples of complex systems
. relationship between bifurcation problems and complex systems
. comptation of bifurcation parameter values
.chaos and bifurcation phenomenon
. chaotic itinerary
.emergence mechanism of spatio temporal chaos and its clustering

O, WN
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeripgnformation Science and Intelligent Systems

Advanced Theory of Electromagnetic Compatibility 2 units

ProfessorKatsuo Isaka

Target) The purpose of this lectrure is to help students understand (1) 10.Effects of environmental electromagnetic fields on electronic circuits.

electromagnetic environments quantitatively, (2) thier electri¢kdces on the 11.Biological efects of electromagnetic fields.
industrial products and (3) their biologicaffects on humans. 12.Protection of humans from ionizing and non-ionizing electromagnetic
Outline) (1) Fundamentals of electromagnetic theory, (2) Electromagnetic fields.

compatibility (EMC) of industrial products, (3) Guideline of protection of 13. Precautionary principle by World Health Organization.
humans from environmental electromagnetic fields, and (4) Concept of EMC in  14.Living environments in 21st century and EMC.

21st century. 15. Review talk and discussions.

Style) Lecture 16. Examination.

Keyword) Electromagnetic field, Electromagnetic interference, ElectromagnetiEvaluation Criteria) Assignments count 30% and Examination 70%.
immunity Textbook) None.

Fundamental Lecture) “Advanced Circuit Theory(D.2, =227 page) “Ad- Reference Will be introduced in the class.
vanced Theory of Electronic Circuit®.2, =228 page) “Advanced Biological = Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150630/
Engineering(0.2, =226 page) Student)y Any students can attend the class.

Relational Lecture) “Erectric Power Systen(0.2, =218 page) Contact) Isaka (E-2F-B-9, +81-88-656-7459, isaka@ee.tokushima-u.ac.jp)12:00

Requirementy Good understanding of electromagnetics theory. to 13:00 Monday through Friday

Goal) Note) This lecture will be given in English.

1.

2.

3.

To be able to understand natural and artificial environments by the
theoretical use of electromagnetic fields.

To be able to understand the pratice of electromagnetic compatibility
design of electric and electronic equipments.

To be able to understand the discussions of electromagnetic fiflettse

on living bodies by international agencies.

Schedule

1.
. Electric field, magnetic field and Electromagnetic field (2).

. Electric field, magnetic field and Electromagnetic field (3).

. Electromagnetic fields in natural environment.

. Man-made low frequency electromagnetic fields.

.Low frequency electromagnetic fields in residential and occupational

OO, WN
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Electric field, magnetic field and Electromagnetic field (1).

environments.

. Man-made High frequency electromagnetic fields.
. Concept of electromagnetic compatibility.
. Electromagnetic interference and immunity
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Advanced Lecture of E-business 2 units
ProfessorYohsuke Kinouchi

Target) To master key technologies used in e-business and the principles.
Outline) Key technologies for e-business are introduced.
Style) Lecture
Keyword) e-businness, internet
Requirement)y none
Notice) none
Goal)
1. To get knowledge on e-business
2.To get skills for e-business
Schedule
1. e-business
. Internet and the mechanism
. Mobile network and the mechanism
. Network management
. Security for e-business
.typical e-business model
. estabilishment of e-business
. administration of e-business
9. accounting for e-business
10. customer management in e-business
11.complaints management in e-business
12. Examples of e-business in production areas
13.Examples of e-business in commercial areas
14. Examples of e-business in service areas
15. Example of e-business in social areas
16. Commnents on reports
Evaluation Criteria ) Evaluated by portfolios aridr examinations
Textbook) Printed materials
Reference References will be introduced in the classes.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/149853/
Student) Able to be taken by only specified class(es)
Contact) Kinouchi (, +81-88-656-7475, kinouchi@ee.tokushima-u.ac.jp)
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Topics of mathematical physics 2 units
ProfessorShigeaki Nagamachi

Target) We study the quantum computing.

Outline) We study the elementary theory of numbers and group theory in order to
understand RSA cryptography based on th@dalilty of factorization for a big
number. We study the theory of Hilbert spaces and their operators to understand
Shor’s fast factorization algorithm for quantum computers.

Goal) Understanding the principle of quantum computation

Schedule
1. Group theory 1

. Group theory 2

. Number theory 1

. Number theory 2

.RSA cryptography
. Shor’s factirization algorithm 1
. Hilbert space
. Operators on Hilbert space

9. Quantum mechanics 1
10. Quantum mechanics 2
11. Quantum information
12. Quantum circuits
13. Quantum Fourier transformation
14. Shor’s factorization algorithm 2
15.The complexity of Shor’s factorization algorithm
16.Reserve day

Textbook) Mika Hirvensalo, Quantum Computing, Springer (2004)
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150380/
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeripgnformation Science and Intelligent Systems

Topics of Analysis for Mathematical Science 2 units
Associate Professahtsuhito Kohda

Target) Mathematical theory and technique for analysis of engineering phenomena

Outline) Mathematical theory to analyze problems in engineering and its
application, mainly theory and technique oftdrential equations

Style) Lecture

Relational Lecture) “Advanced applied analysi€).2, =23 page) “Differential
Equations(0.2, =20 page)
Requirement) If you like undergraduate-level mathematics, it will befmient.
Goal) To be familiar with mathematical theory, that helps engineering study.
Schedule
1. Introduction to basic modern mathematics 1

. Introduction to basic modern mathematics 2

. Linearity and nonlinearity

. Representation formula and existence of solutions 1

. Representation formula and existence of solutions 2
. Representation formula and existence of solutions 3
. Behavior of solutions and problems of engineering 1
. Behavior of solutions and problems of engineering 2

9. Solutions and spaces of functions 1
10. Solutions and spaces of functions 2
11. Solutions and spaces of functions 3
12. Topics of modern analysis 1
13. Topics of modern analysis 2
14. Mathematics and computer
15. Summary

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150372/
Contact) Kohda (A211, +81-88-656-7546, kohda@pm.tokushima-u.ac.jp)
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Graduate Course Information(2007/MASTER’s DEGREE) Systems Innovation Engineeripgnformation Science and Intelligent Systems

Methods for analysis of mathematical phenomena

2 units
ProfessorHitoshi Imai

Target) To learn the to analyze the mathematical phenomena.

Outline) Methods used in analysis of mathematical phenomena are introduced.

Especially, those in numerical analysis are focused on.
Style) Lecture
Keyword) Mathematics, Numerical, Analysis
Fundamental Lecture) “Numerical Analysi%(1.0)
Requirement) Only the premise that have studied basic mathematics.

Goaly The adequacy of the two-dimensional boundary value problem governed by

the Poisson equation can be understood by the finfferdnce method, etc.
Schedule

1.
.Common sense in humerical computation

. High-speed computation (Parallel computing)
. Finite difference method |

. Finite difference method I

. Finite difference method llI

. Finite difference method IV

. Finite element method |

. Finite element method Il

. Finite element method Il

.Finite element method IV

.Boundary element method |

.Boundary element method I

14.

O© 00O ~NO O WN

el el
WN RO

Introduction to computer

Boundary element method llI

15. Spectral method
Evaluation Criteria ) Evaluation by the report.
Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150376/

Contact) Imai(A220, +81-88-656-7541, The inquiry by means of the cellular
phone or E-mail is not acceptable)Office hours: Thursday 14:00-15:00
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Quantum mechanics and advanced lecture in quantum physics

2 units
Associate ProfessoYoshitaka Michihiro

Target) This class introduces the quantum mechanics.
Outline) Basics of quantum mechanics are introduced.
Style) Lecture

Goal) To understand the outline of quantum mechanics.

Schedule

1. Introduction

2. Variation

3. Lagrangian

4. Hamiltonian

5. The principles of quantum mechanics (1) Operator

6. The principles of quantum mechanics (2) Wavefunction

7. The principles of quantum mechanics (3) Expectation value
8. The principles of quantum mechanics (4) Sidinger equation
9. Example (1) the square well potential
10. Example (2) the linear harmonic oscillator
11.Example (3) hydrogen atom
12.The principles of quantum mechanics (5) Heisenberg equation
13. Many-body problem
14.Field quantization
15.Phonon

Evaluation Criteria ) Assignments count 100%.

Textbook) To be introduced in the class.

Reference To be introduced in the class.

Contents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150840/
Contact) Yoshitaka Michihiro (A203)
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Language Modeling 2 units
ProfessorKeniji Kita, Associate ProfessaMasami Shishibori

Target) The course introduces some probabilistic models of natural language. Textbook) To be introduced in the class.

Outline) Due to the availability of large text corpora, probabilistic approachesContents Area) http://cms.db.tokushima-u.ac.jp/DAV/lecture/150118/
to modeling natural language text have become dominant in recent yearstudent) Able to be taken by only specified class(es)
This lecture gives an overview of probabilistic modeling of natural IanguageComact> Kita (Dr503, +81-88-656-7496, kita@is.tokushima-u.ac.jp)Tuesday
including n-gram models, hidden Markov models, probabilistic grammars, and 15.5q - 14:20
maximum entropy models, as well as their applications to natural Ianguagﬁ0te>
processing and information retrieval.

Style) Lecture in combination with Portfolio

Keyword) natural language, probabilistic model, n-gram model, probabilistic
grammar

Fundamental Lecture) “Automata and Formal Languad¢k.0)

Relational Lecture) “Natural Language Understandin@’s, =255 page) “Machine
Translation{0.5, =257 page)

Goal) To acquire €fective techniques for mo