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Courses taught in English

Graduate School of Engineering [2019 Spring Semester]

% TOKAI UNIVERSITY

Day |Period Grade | Course Credit Subject Professor
No. No.

Mon 1 500 | Z45181 | 2 |[EEE ADVANCED PRACTICE 1 TAKESHITA SHU
Mon 3 600 | 243803 | 2 [COMPRESSIBLE FLUID DYNAMICS TAKAKURA YOKO
Mon 4 600 | Z42564 | 4 |[LECTURES AND EXERCISES ON APPLIED HYDRAULICS YAMAMOTO YOSHIMICHI
Tue 2 600 | 243854 | 2 [COMBUSTION ENGINEERING AZETSU AKIHIKO
Tue 2 600 | 242840 | 2 |ARCHITECTURAL PROFESSION WATANABE KENJI
Tue 3 600 | 245687 | 2 |[BIOLOGICAL AND COMPUTATIONAL LEARNING SYSTEM OZEKI TOMOKO
Tue 3 600 | Z43811 | 2 [PRECISION MACHINING TSUCHIYA KAZUYOSHI
Tue 4 600 | Z41371 | 2 |RESOURCES AND ENERGY KANIE OSAMU
Wed 1 600 | 242726 | 2 |MATERIAL SCIENCE KASAI TETSURO
Wed | 1,2 600 | z42947 | 4 |LECTURES AND EXERCISES ON NONSTRUCTURAL MATERIALS YOKOI TAKESHI
Wed 2 600 | Z45075 | 2 |PHOTOCHEMISTRY MAEDA SHUICHI
Wed 2 600 | Z45156 | 2 [NEUROINFORMATICS TAKAO MOTOHARU
Wed 4 600 | Z45172 | 2 |[CONTROL ENGINEERING INABA TAKESHI
Wed 5 500 | 7243838 | 2 |[BASIC MECHANICAL ENGINEERING A TAKAHASHI SHUN
Thu 1 600 | 243943 | 2 [MULTIBODY DYNAMICS KOGANEZAWA KOICHI
Thu 2 600 | 241380 | 2 |POLYMER CHEMISTRY NAGASE YU
Thu 3 600 | 245229 | 2 |ELECTRICAL CIRCUITS SHOW YOSHIYUKI
Fri 1 500 | Z44907 | 2 |TECHNICAL ENGLISH FOR ENGINEERS BAILEY RICHARD et al
Fri 2 600 | 241690 | 2 [MATERIAL CHEMISTRY OKAMURA YOSUKE
Fri 4 600 | Z45261 | 2 |[BASIC ELECTROMAGNETICS KURODA KAGAYAKI
Sat 2 600 | Z42564 | 4 |[LECTURES AND EXERCISES ON APPLIED HYDRAULICS TADA TSUYOSHI
TBD 2 |RESEARCH SEMINAR ALL PROFESSORS




Courses taught in English

Graduate School of Engineering [2019 Fall Semester]

S TOKAI UNIVERSITY

Grade | Course
Day |Period Credit Subject Professor
No. No.
Mon 1 600 | Z45768 ADVANCED ELECTROMAGNETIC OHYAMA RYUICHIRO
Mon 1 600 | 748708 STRENGTH OF MATERIALS WUNDERLICH WILFRIED
Mon 3 600 | Z40073 REMOTE SENSING CHO KOHEI
MICHIAKI UTSUMI, ITO ATSUSHI,
Mon 3 600 | Z48716 | 2 |TOPICS IN NUCLEAR ENGINEERING
YASUHISA IKEDA

Mon 3 600 | 749135 | 2 |[NUMERICAL ANALYSIS OF COMPRESSIBLE FLUID TAKAKURA YOKO
Mon 3 600 | 248791 | 2 [MATHEMATICAL STATISTICS TSUCHIYA KAZUYOSHI
Mon 4 600 | 248970 | 2 |[MECHANICAL DYNAMICS YAMAMOTO YOSHIO
Tue 1 600 | Z49950 | 2 |[ENGLISH RESENTATION FOR ENGINEERS SHROSBREE Mark et al.
Tue 2 600 | 740162 | 2 |[SEMICONDUCTOR PHYSICS ISOMURA MASAO
Tue 2 600 | 247604 | 2 |ARCHITECTURAL SPACE PLANNING SOGAME AKITO
Tue 4 600 | Z46381 | 2 |[ADVANCED ENERGY CONVERSION SCIENCE YOSHIHITO MATSUMURA
Tue 5 600 | 246381 | 2 [ADVANCE COURSE ON CERAMIC MATERIALS MATSUSHITA JUNICHI
Wed 1 600 | Z40065 | 2 |VIRTUAL REALITY HAMAMOTO KAZUHIKO
Wed 1 600 | Z47710 | 2 |URBAN DEVELOPMENT SYSTEM KAJITA YOSHITAKA
Wed 2 600 | Z40111 | 2 |ANALOG ELECTRONICS MAGATANI KAZUSHIGE
Wed 3 600 | 246349 | 2 |APPLIED MATERIALS PROCESSING WUNDERLICH WILFRIED
Wed 3 600 | Z47736 | 2 |ARCHITECTURAL PASSIVE SYSTEM TAKAHASHI ITARU
Wed 5 500 | Z48830 | 2 |[BASIC MECHANICAL ENGINEERING B YOSHINAGA MASASHI
Thu 1 600 | 249089 | 2 |ADVANCED ROBOTICS YAMAMOTO YOSHIO
Thu 1,2 | 600 | z47809 [ 4 |[ARCHITECTURAL DESIGN STUDIO 2 KOCHI KAZUYASU
Thu 2 500 | Z40154 | 2 |EEE ADVANCED PRACTICE 2 MIZUTANI KENJI
Thu 2 600 | 249046 | 2 |AERONAUTICAL ENGINEERING MIZUKAKI TOSHIHARU
Thu 3 600 | Z49071 | 2 |SPACE SYSTEMS ENGINEERING FUKUDA KOTA
Thu 4 600 | 249194 | 2 |[STRENGTH OF MATERIALS MORIYAMA HIROYUKI
Fri 2 600 | Z47914 | 2 |SPECIAL EXERCISE ON STRUCTURAL MATERIALS WATANABE KEN
Fri 3 600 | Z40057 | 2 |ROBOTICS SIMULATION INAGAKI KATSUHIKO
Fri 3 600 | Z46365 | 2 |CHEMICAL THERMODYNAMICS SATO MASASHI
Fri 4 600 | Z49909 | 2 |[ENGINEERING ETHICS AND INTELLECTUAL PROPERTY ASOBE MASAKI et al.
Fri 4 600 | 247931 | 2 |[COASTAL HYDRAULICS YAMAMOTO YOSHIMICHI
TBD 2 |RESEARCH SEMINAR ALL PROFESSORS




Courses taught in English
Graduate School of Science

[2019 Spring Semester]

" TOKAIUNIVERSITY

Grade | Course )
Day [Period Credit Subject Professor
No. No.

Mon 2 500 | Z41550| 2 |CHEMISTRY OF PHOTOFUNCTIONAL MATERIALS |TOMITA Koji
Mon 2 500 | Z41011 | 2 |Elementary Particle Theory 1 KITABAYASHI Teruyuki
Mon 4 500 | Z41045| 2 |POLYMER PHYSICS 1 KITA Rio

Tue 3 500 |[Z41151| 2 [DYNAMICS IN COMPLEX LIQUIDS 1 SHINYASHIKI Naoki
Wed 1 500 | Z41711| 2 |EDUCATIONAL CHEMISTRY 2 ITO Takeru

Thu 3 500 2 |Algebra TAKI Shingo

Fri 2 500 | Zz42700 | 2 [ANALYTICAL CHEMISTRY 2 MIKAMI Ikko

Fri 3 500 | Z43188| 2 |LECTURE ON STATISTICAL MECHANICS1 YAMAGUCHI Makoto

[2019 Fall Semester]

Grade | Course
Day [Period Credit Subject Professor
No. No.
Thu 600 |[Z46802 | 2 |ANALYSISD UEKI Seiichiro
Thu 2 500 | Z47981 | 2 |ORGANIC CHEMISTRY KOGUCHI Shinichi
TBD 600 2 |Discrete Mathematics B MATSUI Yasuko




"= TOKAI UNIVERSITY

Courses taught in English
Graduate School of

Information and Telecommunication Engineering
2019 Spring Semester]

Grade | Course _
Day [Period Credit Subject Professor
No. No.
Mon 3 600 910406 2 |COMPUTER ENGINEERING SHIMIZU Naohiko
Tue 2 600 910953 2 |Web Information Retrieval FUJINO Iwao

[2019 Fall Semester]

No class



IIIIIIIIII

2019

Graduate School of
Engineering

Subjects taught in English
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テキストボックス
*Class schedule is subject to change


Spring Semester



Spring

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
— . - EEE ADVANCED
Mon 1 BREFIFEEE 1 TAKESHITA SHU 2
PRACTICE 1

[EAET LEREEE 1) 3 TEAEFLAREE 2 ] L Hbd, LY - EAEFLEHLIC SV
TREL 72 2R EIRAER Z T 532 b Th 5., [EXRETLARINEE 1] s Tid, By, ~7
N OVIRNT, BBUEHAD 3 T —<IC oW THEE T L. F [EXE T LAREE 2 | ClEVBRE, HEK
B, WEHEHc oW THEE T 2. iz bbb CTEREF LAHLRICH T 2 FEEMRIH B XL B ics
T HERIEEZET 2 LA HNE T 5. b & XD ARFFHEE R & 2 BEAREE 13 A5 5 T AL
WRNEREEEATH S, LrLadko X @EagfRE~DI0H, % 72@&Lamics 2 el z
HiETd oL, RENZAGRICLEELT, REZ0 L) AP0 EY, e omE0RIcED
BB Z G L 20 hd e oz, $EDOUEICCHT 272013, BEREZHRET 3720 T3k
, FrzmMECHL CZoMAZEECEZ R dNiE R bR, ZOHWNEEKT 57201, KREEE T
B L b b CHMOFHE LT, WROBERMEAFCL LT, ML B X 2 GO, G0
B, ava—sbovial—va vERECHRL TRING. KEBLHIINICED 2720, KHHI
HETREEE Y 3 S — T IEHT, PO T A THEEFELEAT 5. %7 —~ 4 H0HBEHE IO
THHEYHAEDIREEZR T 2bDET 5. 32007 <% 4HFTOF 12 HOHEEHE 2D o CTREZET LT
5.

FHBEEICTE HEEAHT. WERT V2 MR T KRB OERHENTICOWTHID > TIHEEI NS
BRNE - BRD 2 WIERHOBER, NEHEEREZHFHN, Ho0 L ORMAFELIEEL T 2#T. #
Be LT, WEREECMBTE Ry oo 7 +u—7 vy 723, SEMPENE, X ORZECTCEMT
5205, FAKICET EE S L EESFIIRE L GRAT 3.

“Electrical and Electronic Engineering Advanced Practice 1 (EEE Advanced Practice 1)” and “Electrical and
Electronic Engineering Advanced Practice 2 (EEE Advanced Practice 2)” provides basic mathematical
knowledge to cultivate theoretical foundations in various specialized subjects and master thesis. In EEE
Advanced Practice 1, students will learn about calculus, vecter analysis, and function transformation. This
lecture imposes various exercises depending on the content of the lecture, along with lectures. In order to
advance this lecture effectively, students are divided into three groups and have lectures in a small class. Each
instructor will give guidances on the 4 lectures and exercises for each theme. The whole 12 classes will be
completed by taking 3 themes which are composed of 4 lectures. Students are required to check the
textbooks / materials specified in advance or their own materials, library materials, etc. for the contents of each
lecture / exercise shown in the class schedule, and to grasp any questions in advance. If you have any

questions, we recommend that you ask questions in the next class.




Spring

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
L N COMPRESSIBLE FLUID
Mon 3 [EMBIERA N F i TAKAKURA YOKO 2
DYNAMICS

JEMETETR IR ORI, RN - IR O RAE LB ORE A &, FEEMERNICIE R WEEFE O BIR & 1
WET, FICTENIICERT 2L, MK vy o b, @SddED X5 skt b v osRiie, % —
vy, Yy bzvYy, v vy ) vy XAeHRE, FPRRER L ICET 2 EEONTIRICE VT, Eimutk
RNBELC T, EMERAORR EHREZEEST 2 2 213, FRoB#Wke vy vy 274, Bh77
v+ OWISERZE, #Et FEREIRIC A EAT R T,

ARHE T, FEMEEREAICO T, By, —Roimh o X & FEHEE, Rt E R O
B - R, SRt oK RERN, B W e 2 oE & e EANICRY, Hba CEENE
ZATOHEZERICL 9,

Flows of compressible fluids are accompanied by characteristic phenomena such as generation of shock and
expansion waves and change of temperature, which do not emerge in incompressible flows. In the engineering
fields, among all, the compressible flows are observed in the external flows about high-speed vehicles such as
airplanes, rockets and bullet trains, and in the internal high-speed flows inside turbines, jet engines, engine
cylinders with intake and exhaust ducts, and gas-piping systems, etc. To understand the properties and
phenomena of compressible fluids is inevitable on the research and developments, design, and operation of the
above stated vehicles, engine system, and power plants.

In this subject about the compressible fluid dynamics, thermodynamics, basic equations and wave motion
of one-dimensional flows, two-dimensional supersonic flows with shock and expansion waves, governing
equations of multi-dimensional flows, flows with friction and their properties are stressed on. Moreover

exercises will lead you to solid understandings.




Spring

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
LECTURES AND
e - YAMAMOTO
Mon 4 IGRKES 5w - [)EE | EXERCISES ON 4
YOSHIMICHI
APPLIED HYDRAULICS

KEEAEE, RARRR - RIS 2 & 2 3 L CE (phw) EAaZFEMTT. La->T, ERTEZHELT
ZHEBICRIFLDFAL T obARTNE R A WEELNEHO O L OTF, ICHAKEERERCIX, Wi
FRCHEL ZIEEHE DIAHR 2 R EE TR E 2o TRHT 2 77E22ELE T, b, Thoit A
KHZONI N FET. covoiEhntbike LT, 7274 77—=v2 (F4RAyvvav, 7L
¥vr—vaviE) ERHALCEY 9.

Hydraulics is the science necessary to examine flood control and irrigation. Therefore, Advanced Hydraulics
is the subject which students who specialize in Civil Engineering should master by all means. In Advanced
Hydraulics, you learn some methods for elucidating unsteady phenomena which occur in rivers and seas
using partial differential equations. Moreover, let's raise your ability so that you can teach them to other

persons. We have adopted Active Learnig (discussion, presentation, etc.) to raise your capability..




Spring

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
i s COMBUSTION

Tue 2 WGt T Fram AZETSU AKIHIKO 2
ENGINEERING

WRBE L LB ROG, BADFA, BDImE, Na EBRE VIR G > 2R TT, K4 7, HE)
By Y YNOMBETIE, MEIAZESRIC X ) BCb I ., EiROMBEAT AL RV 3, Zok5ic, BE
RIMBES 22 2 LIk o TR o T BT AL F R BT AL FICAI L 9, AV ) VBB R £
— b VEOENERII I OB AL FEZFHL CuE T, 2ok Hic, ERRBECL VBN A LT
DREZZIFCEFTA, —F. AOHM, BFKE, =4V F—HEOHKIC: > TREOMREZRBEL 7-
TER, RBEICHE TR 2 IR T R IR ER R A AT & B HBRIEE L, SRRV PHERBI OB IC X 3
MR O IEE DS FED IR ICKRERERE 5220205 Y $1,

AHEEZTITZ DL S AREICHET 2720 IC0E s, RSO A2 T 2 2 L 2HIWE LT E
T, ABERIIFEIE LCEBCLVITuET,

Advanced Lecture on Combustion Engineering

Combustion is a very complex phenomenon governed by thermodynamics, fluid dynamics, chemistry and more.
This phenomenon is utilized in many machines such as boilers, engines for automobiles and ships, jet engines,
gas turbines. Therefore to improve the performance of these machines and to solve the environmental

problems, the knowledge of combustion is very important.

This lecture is aimed to give the basic and fundamental knowledge of combustion and to foster the ability for

studying advanced topics by themselves.




Spring

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
_ ARCHITECTURAL
Tue 2 BERBAES WATANABE KENJI 2
PROFESSION

AREERTE, BRIZCBVWTEDE S ICEERDBRENSHKIZIL-OME. A FTVREBRIZEITIEERZRY
RYGHAL, FREJREXEMIVT IR MERFA-LT, BERBERKORIZLEVICEELEHEZRK
Y S BRMICIT 19 I A £ XIZE (TS RIBA RV AA DRILER & BRHRFEDNHEILICELRZE. [
RIS, BBRRICB T2 IMAREREREN L BABEZROBMIANDA T AN DHEEEMRT 5, &b
(21920 RN 5 30 FERICHNTTOREREDES XA LBEICHIET HF-ODELCHELOMEREZEZ
%, RBMICIHENEE - BHREORFCHLEICHT IBERBARD AR LHEREREL. FXRIZHT
PHREDEEEMRT D,

This lecture will be focused on the issues of modern architectural profession, especially in the case of Britain
and Japan from the 19" to the 215t century. First of all, the students look back the history of these countries,
including social and cultural context, they should discuss the reason in which architectural professional
organization such as RIBA (Royal Institute of British Architects) and AA (Architectural Association) established
and related to the architectural education system. Second part of this lecture, the students should have
presentation to propose the historical investigation for transformation architectural profession from pre-modern
to modern system in each countries where they chose. Finally, this lecture will conclude any diversity of

architectural profession including conservation and renovation for modern architecture.




Spring

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
BIOLOGICAL AND
Tue 3 EmEREESR COMPUTATIONAL OZEKI OMOKO 2

LEARNING SYSTEM

In this lecture, | will explain machine learning methods and the theory of

neural networks, especially deep learning which mimics the human brain

and solves problems that humans solve intuitively such as recognition of faces,

facial expressions, voice, natural language processing, and so on.

Recently, because of the development of hardware and the availability of large

amount of data, machine learning techniques can be applied to real world problems. On top of that, various free

softwares are provided on the internet and anyone can apply various machine learning techniques to his own

data just by preparing high-performance computers, especially GPUs, without knowing what the computer or

software is doing. However, it is important to know the theoretical details of algorithms. The theories of machine

learning techniques include mathematics which is not easy. | will explain the theory of machine learning from

fundamental mathematics to advanced techniques.




Spring

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit

Tue 3 BRI LTFR PRECISION MACHINING | TSUCHIYA KAZUYOSHI 2

B o KEEHIL, MEiirT 2L Ths. BMFETRD 2 VMO %32 LcoEE xR
THRIT, (DEBEEEZ &R ORI, QFHERET Q)MLAELTH 5. BIE, Hfio#ER I > Fdtkl
@ﬂ%&m@%% BIOF/ =470t —LToOMTKEDRLICL2~4 7 u~y v ORIEAFEEL X
SELTWwS, KfFEmit, ~47u~y VvHT7/7Fax—%, X vH BT~ 27 vl THEMHICOW

TEML, FIBREEES, EEMEORIBIEMIC O W CHHSER 28 U CTELBRRS. X 5I1Cix, SER
v~z b oHAROHMEFICE 5T, IWWE%%T%é%ET@&m% EREN # HICHT) 5 2 & A3 dE
Lo T3, ARERCIIBEMEME 2 NRE L-EIC X 3EREITY.

The engineer's important aim is to design products including the parts of it. The important elements in
designing machine main parts or machines are (1) knowledge of materials including mechanical properties, (2)
structural design, and (3) processing methods. Currently, we are trying to develop new materials creation
technology and to create micromachines by improving processing accuracy in nano / micro order. This special
issue refers to micromachining technology for microactuators and microsensors, and particularly describes the

creation technology of shape memory alloys and piezoelectric materials through application examples.




Spring

Course of Applied Science

Day

Period

Title (Japanese)

Title (English)

Professor

Credit

Tue

&R - TxIL¥ —4H

RESOURCES AND
ENERGY

KANIE OSAMU

In this lecture, we consider the possible actions for establishing a sustainable structure of our society. For this
purpose, we study the past and the current situation highlighting resources and energy. Raising problems and

making actions try to solve the problems have to be always based on the evidence that had already occurred.

This is prime importance for every parts of science.

First, we learn how the human society dealt with energy and resources in the past and how the situation
changed. We also learn some relationship of issues of energy and resources with secondary aspect of our society

such as the economical aspect. We then discuss the possible actions in an aspect of energy and resources for

our sustainable society, which relates to continuation of existence of human species.




Spring

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit

Wed 1 MBS R MATERIAL SCIENCE KASAI TETSURO 2

R OMEMEHC I, CoMWHE., B, A EDRL 244 ka b oI, £/, ZoOfEMH
FLEHIRE] - BRFSIC K o TER T RN EWEHBEL o T2, TD7D, MEORSE - et L OME OER -
WHZ XD AEICIT S 72oicid, B e 2 2 RO EE Z2 5&ER) - (RREICHEES 2 2 L3 KUITdH 5,

ARFETIE, MROIREZ IR, EER I CERICEL, SRS T 2 MEAIIEE OF 207 & % Ot
TicowT, M, av 2 V=, TR, TITRF v 7 EOTEERME EFNICETHAT 5,

(The constructional materiasl are used various matters which differs in character, performance, and etc.

.Moreover, the character which should be taken into consideration by the used purpose and time differs.

For this reason, in order to perform development of material, and a design and selection of material rationally,
it is important to understand the character of the material used as the foundation universally or systematically.

In this lecture, the condition of material is classified into a liquid, a semi-solid, and a solid, and about the
method of view and analytic on the material science in each condition, main construction materials, such as

steel, concrete, glass, and a plastic, are explained.)




Spring

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit

LECTURES AND EXERCISES ON

Wed | 1,2 | BEFEEEMHSR - FIES YOKOI TAKESHI
NONSTRUCTURAL MATERIALS

BEMMEESIAT, BEMBOAZEREINDLETHS, LHAL, EEFHMHIT. BEDERENEIC
EEMN L0, BEAFDOREMERBERITKECEET D, LEN > THRABICHELTMHERET 51
HIZE, ERAEQHE, FMICEICHREROBZAFEICERICLS. COBEERTIE. UTOIDOXEER
Cd. -EREOHIN, FHECEDHRERGOBE - HMEICESVW A EFMOSEMGTREAE - T

& &R DR

In building material studies, it tends to be paid attention to structural materials. But finishing materials greatly
influence safety and comfortablety in daily life. Because those are always touch human directly. Moreover, when
designing finishing materials, the concept of performance based on users’ sense becomes very important. Main
topics given in this lecture is 3 of the following. -Concept of performance design of finishing materials based on

users’ sense -Reasonable selection technique of finishing materials based on performance -Relation between

construction method and performance




Spring

Course of Electrical and Electronic Engineering

Day

Period

Title (Japanese)

Title (English)

Professor

Credit

Wed

AL FHr R

PHOTOCHEMISTRY

MAEDA SHUICHI

In this lecture, first of all, we review the classical quantum theory. Then, after molecular orbital method, we

discuss the interaction between light and materials. Classes are carried out interactively.




Spring

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit

Wed 2 MR IBHRA RS NEUROINFORMATICS TAKAO MOTOHARU 2

Za—BAYE LT A VIR T LA Vem VA VR T = — ZDFNBF IR E I NS X 5o, [EEHEE
EPRERL A IR ICE Db > TE D, BAVOWAHA-CHM AV A O O L CTHREL TS, Z0
720 G AR E SRR O T i o R RICHR T 2 7201, R AOHERIISNHEIL L WA 5, K
RGBT, ITEE LoES O FE L IR LS (RRE L IE IR & oftEa %) oWFsei
NEfTH. $7-. ZlHEA L Oz @ U, WFREER O TEWICH O T REIC O W T > Tw <,

Neurosience has been advanced along with infomration and communication technology. As known in neural
network computing and brain-machine interface technologies, these two disciplines still have a strong tie, and
must be integrated to make new technological advancements in near future. In my lectures, fundamental
neuscience will be taught and its application to information technologies will be discussed with other students.




Spring

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
PR CONTROL
Wed 4 B T F R INABA TAKESHI 2
ENGINEERING

AT, HlfH%R CAD % v CTHIH T A DM Z R FEIC oW THER, R LT, MEREK 77
T AW DI A DT CH 5. £, #lfH%E CAD TH 2 MATLAB DIEAR V28R T 5. 20 L
T, B AT LT O P, WEEIGE ORENT, JERBUSE O RENT, FEIBEGEBIC 3 5 I T O T
CHIEIC O WTHEER, X6, JREEZERTICE D BRI IC O W THEIR T 5.

In this lecture, method of applying MATLAB to the control engineering problems is explained to students.
The students are required to have the knowledge of linear algebra and Laplace transform.

We will begin with introduction to MATLAB, and then expression of dynamical system model, time response
analysis, frequency response analysis, stability analysis and compensation of the control system on
frequency domain are explained. Moreover, We will treat the modern control theory based on state-space

modeling.




Spring

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
o BASIC MECHANICAL
Wed 5 WM ITERmA TAKAHASHI SHUN 2
ENGINEERING A

B T2, FREEDOPCTROVIAVDTZ2HD, HOWIEEOHBEL LT IDOTT, Lz > T, W%
DO OHRIF, ho T L L CE b CTLKIFHAD D Lo TWE T, FC, RIEDEMESDD I L
WHEICHE O, ZORERBERTLZTCHRMEELEL LET, MRIcHEMoRIE X, Himdiiz hoe
L7280 % (. BRI AV R WEHEICH Y £, ARH ik, BiEe & 2 FMAGR. & 5 ICRB). Al
PE. HEERYE. KM R R A ZRAENEZFERGTHICOF 2L EHFL LTS, 20O ARIHT
X, FE TR - B A (E - BEL, FEREZHTE L. B L EL oA & 5 TR ERKIR O Al
ZHICATT B &, BRI OZRT IR OERORMEZ H L LT E T,

PP T2 Rrem A CIRBA LA - SRR LA S X ORI & - HiI6E T2 I o B 43 B o0 FERE R S I D T
fRztEEIc L, BHCOMME ZFHEIT 27201, HHFEZRL, HETZOHEICOWTHIAZITVE T,
X oT, AR, FHE BHEMC DA TEILETT, 72, WIFEEHIZE L AN 2R D E5
T5RH T,

Mechanical engineering is widely used for practical engineering and itis addressed as fundamentals of
industrial products. That is, the mechanical engineering covers huge areas comparing with other engineering
fields. Consequently, we need long time to study it because of the rapid progress of the technologies. However,
we have few examinations about the fields though we have many theoretical lectures. In this class, we focus on
the fundamentals of the specialty, expression, originality and judgement. The knowledge should be learned by
students by themselves in this class. Therefore, the knowledge obtained in bachelor is reviewed and rearranged
to utilize it to the master study and thesis. In the class of mechanical engineering A, all the student should make
clear about the understanding of the fundamentals of thermodynamics, fluid dynamics, mechanical dynamics
and control engineering. For the purpose, we will give homework to do in advance of the lecture. All the
students have to finish the homework by yourself in advance and submit. By using the homework, we will give

some examples of the answer to understand the fundamentals.




Spring

Course of Mechanical Engineering

Day

Period

Title (Japanese)

Title (English)

Professor

Credit

Thu

TIFRT A RAF I

2

MULTIBODY DYNAMICS | KOGANEZAWA KOICHI

AEETIE, vRy MIcREI N L LM X7 4 (Multibody system) @& (kinematics) ilfi N IC B}
1% (dynamics) O—fkifiiE 2 EHR T 6 L 2 HINE T 5.
DYV a—RTUST Y SRR L EROERAUE L RS, £k, ARETHARROER L
SHREIT2 A HE 7 Mathematica %3 2 HE2H 3.

3 RICZEM ED% HHEMM S 2T L% 5 729

The lecture deals with kinematics and dynamics of multi-body systems represented by robots. Mathematical

formulation of the multi-DOF mechanical systems is so complicated that it requires to use a versatile computer

programming. So the lecture uses MATHEMATICA for deriving kinematic ore dynamic equations and for solving

them in a visual animation.




Spring

Course of Applied Science

Day | Period | Title (Japanese) Title (English) Professor Credit

Thu 2 Sramld-sr POLYMER CHEMISTRY | NAGASE YU 2

EOTMENEI S HEEFEOR T, 203 LR 2R T w3 ER. KK, HBH, FEHER Y
DFEENTRERPTICE TR R MR L CEEAKE ZRZLCnET, A#ERCIE. B0t
BYIOH L W ARTFERP G & OMFZED 2 LI, A, 77274 v 7. AT LR 0N
ST HEMRE, EEMEMRL CBSREM R, EERIMEL R & oBREEE D FIcBA L <. BT LAY OFHR E £
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NTWE, H20EFILOMEZAIMT 210D X ) RSB T &kt s, KEREL LTEDTH
EHEA DR I b 20O A 2 BT o2 2 L 2 HEEE LTwE T,

ARERITEARWICHEGETIT O, ZFEEOFENZHM L CHrOMEREICL 2T 4 2y ¥ a v 2 KRBT

22 EICEREEBCCVE T, Ak, &0 LFCE T2 HEOHMHGEIC W TG E LT, RFEEI7L
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Polymer chemistry is an important subject for the development of chemical industries. In particular, the
polymer materials are widely used in the fields of electric, mechanic, automobile, space and medical industries.

In this lecture, the basic knowledge for the syntheses, reactions and physical properties of new kinds of
polymers will be explained, and the several applications of polymer materials will be commented to understand
the characterizations of polymer materials and think what is the desired polymer structure and property in the
future.

The lecture will be given mainly in English to develop the skill of hearing, presentation and discussion in

English on the bases of polymer chemistry.




Spring

Course of Electrical and Electronic Engineering

Day

Period

Title (Japanese)

Title (English)

Professor

Credit

Thu

ELECTRICAL CIRCUITS

SHOW YOSHIYUKI

The electrical circuit is the basic theory in the field of electrical engineering together with electromagnetism.

Therefore, deep understandings on the electrical circuit is an important skill for engineering students. This

course aims to introduce the fundamental physics of the electrical circuit.




Spring

Common subjects

Day | Period | Title (Japanese) Title (English) Professor Credit
TECHNICAL ENGLISH

Fri 1 TECHNICAL ENGLISH BAILEY RICHARD et al, 2
FOR ENGINEERS FOR ENGINEERS

The main purpose of this course is to help students develop a strong foundation in English for their future
careers. Graduate students in technological fields, whether they will become researchers or work for a
company, will need to exchange emails and create documents in English based on the information gathered.
They will also need to attend meetings and give presentations in English.

While this course aims to develop their general English abilities in all four skills (reading, writing, speaking
and listening), three types of programs will be offered for students to choose from and each type has its special
emphasized areas. Type A places an emphasis on oral communication, including presentation and discussion
in English. Type B is intended to improve their writing skill including business correspondence, emails, and
technical writing. Type C focuses on reading and grammatical rules so that students can comprehend manuals
and technical information on the internet or mass media.

Along with these aims, all of the classes will provide TOEIC preparation and they are required to take a
TOEIC IP test during the semester, and the result will be calculated in the final evaluation. Students are
expected to take a web-based placement in the first session of the program and provide their choices. They will
be placed into classes based on their choices and the results on the placement test.

For those who wish to study further, the elective course “English Presentation for Engineers” will be offered
in the fall semester. It is designed for students who need more opportunities to practice various skills required to

give an effective presentation.




Spring

Course of Applied Science

Day

Period

Title (Japanese)

Title (English)

Professor

Credit

Fri

MBI R

MATERIAL CHEMISTRY

OKAMURA YOSUKE

Material Sciences are important subjects for understanding of chemical industries. In this lecture, we

understand fabrication processes and evaluation of the various materials synthesized by organic, inorganic and

biological approaches. Moreover, we discuss how the basic knowledge work on the behavior of materials. The

lecture will be mainly given in English to develop the skills of hearing, presentation and discussion in English

based on Material Sciences.




Spring

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
R N BASIC
Fri 4 BRI FERE R KURODA KAGAYAKI 2
ELECTROMAGNETICS

EBWHRDO> b e FOHICRZ23DEMBOTHOTATH Y, £OKEHMITHICAZ R WIREEBICEL 7
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Only little portion of electromagnetic phenomena is visible for human, and the majority is lying over a range of
invisible wavelength. Thus, we are sometimes not aware of the phenomena at all in our daily life.
Electromagnetic phenomena such as electromagnetic waves exist, however, everywhere around us surrounded
by enormous amount of electromagnetic devices. They are here, in front of your eyes, next to you, or even
inside of your body. The purpose of this lecture is to understand precisely the physical basis of the invisible
electromagntic phenomena and the fundamental mathematics to describe them. Electromagnetics is not just for
knowing the modern information-related technologies, but also for creating the new science and technology in
any field. Therefore, this lecture will foster you not just as a user of the technology, but rater as an creator, who
knows how to extend the underlying physical phenomena into engineering fields.

This lecture will be made in both English and Japanese. The materials are basically in English. Oral

explanation may be made in both languages according to the attribute of the class members.




Spring

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
LECTURES AND

Sat 2 IGRKES 5w - [)EE | EXERCISES ON TADA TSUYOSHI 4
APPLIED HYDRAULICS
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FRCHEL ZIEEHE DIAHR 2 R EE TR E 2o TRHT 2 77E22ELE T, b, Thoit A
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¥vr—vaviE) ERHALCEY 9.

Hydraulics is the science necessary to examine flood control and irrigation. Therefore, Advanced Hydraulics
is the subject which students who specialize in Civil Engineering should master by all means. In Advanced
Hydraulics, you learn some methods for elucidating unsteady phenomena which occur in rivers and seas
using partial differential equations. Moreover, let's raise your ability so that you can teach them to other

persons. We have adopted Active Learnig (discussion, presentation, etc.) to raise your capability..




Spring & Fall

Common subjects

Day Period | Title (Japanese) Title (English) Professor Credit
Depends on e
MrEeIF—L RESEARCH SEMINAR 2
professor

Developments of various electronic materials and devices support continuous progress of advanced
technologies. In this seminar, functionalities of metal oxide, such as vanadium dioxide and zinc oxide, are
investigated with aims of realizing next generation electronic devices based on oxide semiconductors. As
electrical properties are closely related with crystalline structure, fundamentals of crystalline analyses will be
lectured. On the understanding of crystalline structure, electrical properties of metal oxide will be expected.
Optical properties of material are also essential for understanding electronic band structure of solid-state
materials. Relationship between crystalline structure and electronic band structure will be lectured. Students are
strongly encouraged to tackle these matters actively in this seminar.

This is an example of the Research Seminar. It is conducted by all the professors in the

Graduate School of Engineering. The content varies by professor.



Fall Semester



Fall

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
o o ADVANCED
Mon 1 B U U R A OHYAMA RYUICHIRO 2
ELECTROMAGNETIC
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In electromagnetic theory, the Maxwell equations are basic equations which describe electromagnetic
phenomena. In general, electromagnetic phenomena are invisible so that it is difficult for us to understand
them intuitively. In this lecture, intuitive grasp about the basics of electromagnetic phenomena will be given by
studies on Coulomb's law and conservation law of the electric charge, which can be understood relatively
easily. In addition, for deep understanding on concept of resistance, capacitance, and inductance, which play
basic role in electric circuit, this lecture aim for understanding that electric circuit theory are based on the
electromagnetic theory. To accomplish above-mentioned aim, some reports and practices are assigned while
recognizing independency and interrelationship between experimental facts in electromagnetic phenomena. It
is preferred that the students have learned basic subjects such as electric magnetics, vector analysis, and

differential equation. Particularly, the students perform the presentation of the problem by the active learning.




Fall

Course of Applied Science

Day | Period | Title (Japanese) Title (English) Professor Credit
e STRENGTH OF
Mon 1 MK E PR WUNDERLICH WILFRIED 2
MATERIALS
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It was always a dream of mankind to produce high-strength materials, as this physical property is important
for many applications. While steel can be strengthened by annealing treatment, duralumin is strengthened by

alloying. The goal of this lecture is to understand the physical principle behind the strength.




Fall

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit

Mon 3 VE—Ftro 7% | REMOTE SENSING CHO KOHEI 2
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Nowadays various kinds of environment problems and disasters are taking place world wide. Remote sensing is
one of the most powerful technology to monitor the earth from space using sensors onboard satellites. We see
things with our eyes. However, our eyes can only see visible light which is a small portion of the
electromagnetic waves. In remote sensing, we use not only visible right but also urtra violet, Infrared, and
microwave to monitor the earth environment from space using various sensors. In this lecture, the basic
concept of remote sensing is explained using many satellite images.Through thi lecture, you will know what is
going on with the earth environment and how we can monitor those phenomenon with remote sensing. Let’s

enjoy learning remote sensing.

Used language:
2020 Fall : English
2021 Fall : Japanese
2022 Fall : English
2023 Fall : Japanese




Fall

Course of Applied Science

Day | Period | Title (Japanese) Title (English) Professor Credit
TOPICS IN NUCLEAR MICHIAKI UTSUMI, ITO
Mon 3 RFAITFEMHER ATSUSHI, YASUHISA 2

ENGINEERING

IKEDA

Nuclear engineering is one of big sciences and technologies, whose development definitely requires

international collaboration. The importance of the communication of foreign researchers and engineers is

rapidly growing. Several topics lectured in English will give you the recognition on not only such a globalization

but also a wide field of nuclear engineering. By this course, we will encourage you to learn technical English,

especially, in the field of nuclear engineering. We also hope that this course leads you to a good chance to

present your study at international conferences in the future.




Fall

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
JESEMERAR D EERRATEF | NUMERICAL ANALYSIS OF

Mon 3 N TAKAKURA YOKO 2
M COMPRESSIBLE FLUID DYNAMICS
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In Lecture on Compressible Fluid Dynamics held in the spring semester, you studied dynamic bases and
phenomena of compressible flows, which are accompanied by characteristic phenomena not appearing in
incompressible flows, such as generation of shock and expansion waves and change of temperature.

In this subject, Lecture on Numerical Analysis of Compressible Flows, where the mathematical basis is
stressed on, you will study the computational fluid dynamics that has recently become indispensable tools for
engineering designs.

First, mathematical discussion is presented on construction methods of exact solutions of scalar
conservation laws, solutions of the Riemann problems, and convergency of numerical methods, and finite
volume methods are shown as the discretization methods for the governing equation of compressible flows.
Next, the TVD schemes, mainstream of the recent computational methods, are treated with their basis and
practical numerical computations. Further, higher-resolution shock capturing schemes, which were proposed to
overcame disadvantages of the TVD schemes, are also presented.

Through the above, you will master the basis and application for numerical analysis of compressible flows.




Fall

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
TN MATHEMATICAL
Mon 3 EtF R TSUCHIYA KAZUYOSHI 2
STATISTICS

WHEIRENIC AR R 2 LA T O NEIC DO W TR T 5.
1) fifEg

2) [ERsAT

3) EERGIERE

4) {SHERRSE

Presentation to show new knowledge for the work after discussion of the experimental results is the last goal
of the research in Engineering and science. There are some opportunities for researchers to announce the work
in international language “English”, and the researchers need to acquire the presentation ability and the writing
ability in English. Therefore, it is indispensable for researchers with an advanced technological level to acquire
a statistical technique in English.

In this lecture, the statistics technique to objectively interpret data is explained. Furthermore, the statistics

technique is deeply described through the experimental.




Fall

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
Mon 4 W K i MECHANICAL DYNAMICS | YAMAMOTO YOSHIO 2

The main objective of this class is to nurture knowledge and tools to analyze any mechanical system in a simple
and logical manner and to apply a few, well-understood, basic principles to more complicated systems.

First the basic concepts of Newtonian mechanics will be reviewed. Next, basic theories will be presented by
applying them to systems of particles and then to idealized bodies such as rods and disks, and finally more
general rigid bodies and systems of rigid bodies. On the development of the course, vector analysis will be
extensively employed because this approach leads to more concise derivations of the fundamental principles of

mechanics and makes it possible to analyze many advanced problems in kinematics and kinetics.




Fall

Common subjects

Day

Period

Title (Japanese)

Title (English)

Professor

Credit

Tue

ENGLISH PRESENTATION
FOR ENGINEERS

ENGLISH RESENTATION
FOR ENGINEERS

SHROSBREE Mark et al.

Students will learn and practice the skills necessary for making a presentation in English. These skills are

broken down into two main categories: English skills and general presentation skills. In the English skills

category, students will learn the language necessary for organizing a speech, as well as key English

expressions for presentations. Students will also work on pronunciation skills and vocal delivery. In the general

presentation skills category, students will learn about body language, visual aids, and psychological aspects of

speech nerves and dealing with problems.




Fall

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
X o SEMICONDUCTOR
Tue 2 HER T F 45w ISOMURA MASAO 2
PHYSICS
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In this lecture, students understand the characteristics of semiconductor devices with regard to the nature of
electrons in semiconductor. In the first part, they learn the energy band structure through studying the quantum
mechanics and crystalline structure, and understand the fundamental characteristics of semiconductor. Then,
they learn the behaviors of carriers such as free electrons and holes due to the Fermi-Dirac distribution, and the
substitutional doping of impurity atoms for p and n type semiconductor. In the latter part, the characteristic of
carriers in the band structure is understood by the carrier continuity equation and Poisson’s equation. Finally,

they learn the operation of semiconductor devices such as MOSFET, solar cells and others.




Fall

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
) . ARCHITECTURAL
Tue 2 BRI ERR SOGAME AKITO 2
SPACE PLANNING
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Buildings that create a new era and remain in the history of architecture have not only beauty and
functionality, but also a unique space design ideas based on architectural philosophy. In this class, we will be
focusing on the parts of space planning from architectures that are not usually noticed. By considering these

details, students can improve their ability to plan the space without being bound by conventional concepts.




Fall

Course of Applied Science

Period

Day Title (Japanese) Title (English) Professor Credit
R . weenson | ADVANCED ENERGY YOSHIHITO
Tue 4 I L F —EHRR F R 2
CONVERSION SCIENCE | MATSUMURA

Students learn and apply skills in the materials science. Materials science is an interdisciplinary field involving

the properties of matter and its applications to various areas of science and engineering. The materials science

investigates the relationship between the structure of materials at atomic or molecular scales and their

macroscopic properties. In recent years, materials science is focused on nanoscience and nanotechnology has

been propelled to the forefront by many researchers.




Fall

Course of Applied Science

Day | Period | Title (Japanese) Title (English) Professor Credit
ADVANCED COURSE
Tue 5 7 Iy AMEER® | ON CERAMIC MATSUSHITA JUNICHI 2
MATERIALS
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In this class, student will make an oral presentation (in English) on research topics in ceramic materials

science. After that, we will discuss the presentation and find out the current advantages and problems, and

consider development capabilities for materials.
In this lecture, we will deeply consider the high quality and comfort of life, safety and environmental

considerations through the field of ceramic material science, especially industrial materials and products.




Fall

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
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This lecture is given on a technique to process spatiotemporal information in computer and a concept or an
outlook on information processing which might be changed by the technique. First, the relationship among the
history of computer, virtual reality and spatiotemporal information processing is explained. Next, human
interfaces to access spatiotemporal information are explained. After those, the basis of spatiotemporal
information processing, which is related to information format, how to get the information and an application to
global positioning system. In this section, graph theory is also mentioned. Finally, Mixed Reality, wearable
computer and Telexistence are mentioned. These techniques use real space as information space. That means
that these techniques might have a power which can change the aspects of communication in human life and

the role of computer.




Fall

Course of Architecture and Civil Engineering

Day

Period

Title (Japanese)

Title (English)

Professor

Credit

Wed

WHERS T LR

URBAN DEVELOPMENT
SYSTEM

KAJITA YOSHITAKA

Urban development is one of important factors in urban planning system. Urban developments based on the

Urban Development Project System under City Planning Scheme are widely practiced in Japan.

In this lecture, we learn urban development project system such as land readjustment project and urban

redevelopment project in Japan by examining various examples. Moreover, Japan supports urban development

project in developing countries under the principle of urban growth for inclusive and dynamic development. This

lecture also introduces such examples.




Fall

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit

Wed 2 BT B R ANALOG ELECTRONICS | MAGATANI KAZUSHIGE 2

Digital circuits are mainstream in the world of the current electronic equipment. However the backbone of these
technology is still the knowledge of analog circuits. And in many cases Operational amplifier ICs are usually
use in the analog circuit as active electronic devices. Operational amplifiers are electronic circuits originally
developed for analog computers, however since they are highly functional and rich in versatility, they are used
for various electronic circuits.

The objective of this class is to understand the structure of the operational amplifier and to acquire knowledge
about application of the operational amplifier. In this class, at first, we will learn the concept of an ideal amplifier

and about various electronic circuit methods to realize it. And then we will design a simple operational amplifier

circuit by combining learned methods.




Fall

Course of Applied Science

Day | Period | Title (Japanese) Title (English) Professor Credit
. . APPLIED MATERIALS
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PROCESSING
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What skills will you learn? This lecture “Forming process of materials” will be given in English, including
handouts for every lecture, Japanese handouts are also available.

It was always a dream of mankind to produce high-strength materials, as this physical property is important
for many applications. However, materials are only the base for producing parts, for that we have to study the
basics and practical problems of processing and manufacturing. The goal of this lecture is to understand the
physical principle of the metal forming by plastic deformation. This lecture is designed for students from material

science course, but other students with other background are welcome.




Fall

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
BNy TR T L | ARCHITECTURAL

Wed 3 i TAKAHASHI ITARU 2
GRS PASSIVE SYSTEM
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Adequate design of building envelopes can contribute to reducing energy use of space cooling and heating to
large extent. On the other hand, rain water utilization and waste water purification can contribute to reducing
city water use and water purification load. Such architectural passive technologies are essential for realizing
environment-conscious building and therefore, we need to learn the fundamental principles that are lying on its

background. We will be going to learn the theorem of exergy and architectural passive system.




Fall

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
o BASIC MECHANICAL
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Mechanical engineering is widely used for practical engineering and it is addressed as fundamentals of
industrial products. That is, the mechanical engineering covers huge areas comparing with other engineering
fields. Consequently, we need long time to study it because of the rapid progress of the technologies. However,
we have few examinations about the fields though we have many theoretical lectures. In this class, we focus on
the fundamentals of the specialty, expression, originality and judgement. These knowledges should be learned
by students by themselves in this class. Therefore, the knowledge obtained in bachelor is reviewed and
rearranged to utilize it to the master study and thesis. In the class of mechanical engineering B, all the student
should make clear about the understanding of the fundamentals of material engineering, cutting work - plastic
working, aerospace. For the purpose, we will give homeworks to do in advance of the lecture. All the students

have to finish the homework by yourself in advance and submit. By using the homework, we will give some

examples of the answer to understand the fundamentals.




Fall

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit

Thu 1 ARy b ITFHE R ADVANCED ROBOTICS | YAMAMOTO YOSHIO 2

The field of ROBOTICS primarily consists of three sub-fields, namely, kinematics, dynamics and control. This
class also deals with these three areas. At the beginning we review some mathematical fundamentals which are
essential in studying robotics, especially related to vector and matrix algebra. For kinematics we learn the
concept of rigid body motion, homogeneous transformation, Denavit-Hartenberg representation and others. For
dynamics part, we learn an introduction of analytical mechanics such as Lagrangian dynamics, constraints, the
principle of virtual work and so on, whose understanding is essential for students to learn more advanced
issues in robot dynamics and control. For control part, stability issues in robot control will be rigorously treated.
It is advised that interested students have fundamental knowledge of linear algebra and calculus. It is also
preferable that students already know basics of linear control theory. The outline of the class is listed below.

Note that the actual course coverage may vary according to time restriction and other factors.




Fall

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
e . ARCHITECTURAL
Thu 1,2 | BERHREIOL2 KOCHI KAZUYASU 4
DESIGN STUDIO 2

ARERCEERHEZERLICBVTFARLBEZI S EZTORBAEEESNBETT ., BERHRLDH 2 TlE B
FRHRITF 1 TRARLBERH TO R EEL LT, 1 042—0 Py TITEBVTREL, & YRBHREERH
B - BEEE - TLEU T2 a U8 LEBEL LTEENEZSA, ©E - #7E - FEt- TLEVT—
DAVEVLEEBNRI T O ERERUVFET, BERELTES Lo LEYT—2 a3 VU ETZ DL EFHEE
ELT. FYKRBHLBI )T v ERITHRAL, BETILELT—2300 32— 3 UNARERIRET
ER

This class is to learn the essential ideas and practical methods for studying architectural design at graduate
school. In Architectural Design Studio 2, based on the architectural design process learned in Architectural
Design Studio 1, challenges were created with the goal of obtaining more practical architectural planning,
architectural design, and presentation skills necessary for internships. Learn practical design processes such as
planning, design and presentation. It is a class that allows you to simulate architectural presentations while
receiving more practical rituals based on the evaluation axis of what kind of presentation you can give as an

architect.




Fall

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
— . e EEE ADVANCED
Thu 2 BRETIFHES 2 MIZUTANI KENJI 2
PRACTICE 2

BAET LAREEE 2) 13 [EXAETFLERIGEE 1] L hbe, LEWER - EXEF LYHERICE
TREL 72 2HCAEBERERZ 532 b0 Tch 5. [EBLRETLYR MY 1] cswTit, Wy, <7
N OVIENT, BBUZEHAD 3 T —~< I DWW CHEE TS, F7- [ERET LAY 2 ) CIdfuBRE, EHK
B, WERHGEHC O W THEE T2, WiEx2 bbe CHEAE T LFAHFLICE T 2 FMEMRIE B X MEGwic
B MR EEZ BT 22 L2 HWE T2, b & X ARFHEE I NR & 7§ 2 BEARERE X450 E <
BB NBREEFEATH L. L Lo XY SEREMBEH~DICH, $ &5 ics T 2 ARG
HzHET b0 FhiE, RENLRIGERICE EELT, REZ0 X5 RBEEBHE D, -4 OmEDEIC
BORFNEEZNE L 2T RS kv, A OMRICICHT 27201, HRFEFZMEST 2720 Tk
<, FimMECCH L CZOMEZECE RN a ok, ZOHNZERT %7291, REFHIEE
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HE2L, avea—2 Loy ial—vaviEBEolATRINS., KEEZBEMICHED 3720, KiF
MEE CIEEEZ 3 7 —71cnd, PO 7R CHEREEZEN T 2. BARBEORETHA XV
2B L OVICHEBEERRI b7 2WENEe 52 5. ZDO®RET —< 4 RIOFERBEEIC OV THHLYABOIFEEZ X
F2bDLF 5. 300F—~k 4ARFO 12 MOMEHE 21T . BRI HEEERREFEL, 3
14 BOREEZD > TRIBTTT L35, FalislBICTH - HE RS, BEX T V2 —IORT K D
HENAICOWTHTD o TIRE I N2 HFE - ERD 2 W IZEHOER, RFHERELZFHS, 50100
SEMIREZIEE L T 2 b 2ifild. EHL LT, #REECOMECE R o EBfio7rm—T v 7%}
T RERISERNE, REOEETHEMT 22 Lz 5.

“Electrical and Electronic Engineering Advanced Practice 1 (EEE Advanced Practice 1)” and “Electrical and
Electronic Engineering Advanced Practice 2 (EEE Advanced Practice 2)” teach basic mathematics to cultivate
theoretical foundations in various specialized subjects and master thesis. In " EEE Advanced Practice 2", students
will learn about linear algebra, complex functions, and probability statistics.

This special exercise imposes various exercises along with lectures. Depending on the content of the lecture,
various types of exercises will be devised, from derivation of propositions on paper and board. In order to advance
this exercise effectively, this special exercise divides students into three groups and do the lecture exercise in a
small class.

Guidance will be given in the first class. After that, each instructor will give guidance on the 4 lectures and
exercises for each theme. Finally, the achievement test is conducted. The above 14 classes will be completed.
Students are required to check the textbooks / materials specified in advance or their own materials, library
materials, etc. for the contents of each lecture / exercise shown in the class schedule, and to grasp any questions

in advance. If you have any questions, we recommend that you ask questions in the next class.




Fall

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
P AERONAUTICAL
Thu 2 AZE AT T ram MIZUKAKI TOSHIHARU 2
ENGINEERING
-Purpose

There is no exaggeration to say that the development of aerospace engineering is own to aerodynamics. Due
to the nature of compressible fluids, shock waves have been paid a special interest with increasing of the speed
of aircraft. Therefore, the research on shock waves has been acting crucial role to make historical events true,
such as the manned-supersonic flight and the manned-re-entry from outer space. Generally, shock waves
appear around the objects flying at supersonic speeds while an energy release in a minute region generates
shock waves too. Then, we do not only need the view of aerodynamics but also that of high-speed dynamics to
recognize physics of shock waves. In this course, from the view of high-speed dynamics, we will acquire the
characteristics of shock waves, and the involvement with the history of science and technology. Simultaneously,
the practical training of technical English will be done.




Fall

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
e N SPACE SYSTEMS
Thu 3 FEY AT LITZERR FUKUDA KOTA 2
ENGINEERING

In this class, technical features on space system design and integration will be discussed. And some
methodologies will be introduced to realize the above design of space system. Another aspect of this class is to
improve the communication ability in English for space engineering. For this purpose, several discussions on
the aerospace topics will be conducted. A few presentations on the gratitude study and individual topics which

interested each student will be requested.




Fall

Course of Mechanical Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
o STRENGTH OF
Thu 4 MR F R MORIYAMA HIROYUKI 2
MATERIALS

For mechanical engineers and researchers, Material Mechanics is in an indispensable study field and its
fundamental points should be obtained in the undergraduate education. Not having been treated very well in
Material Mechanics, the strain energy is so useful due to convenience of carrying out a computer analysis. In
this class, first of all the theorem of Castigliano is referred to as the well-known application of the strain energy.
The variation problems, in which the Euler's equation is representative, are studied with respect to the
necessary condition to provide a base for the classical variation. However, this procedure takes a roundabout
way and a differential equation obtained from the Euler's equation is no more than intermediation, so that we
should also consider solving directly this variation problem. In direct methods, the Rayleigh-Ritz method is one
of the most significant approximate methods and it is fully supposed to encounter such a variation problem in a
master research. Accordingly, this class aims to learn the Rayleigh-Ritz method from concrete examples, e.g.
beams, rectangular plates and circular membranes. Moreover, the characteristics of the Rayleigh-Ritz method
are clarified from comparisons between the above approximate and exact solutions, so that this class covers

the accuracy of the approximation until what makes the approximation more exact.




Fall

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
. . SPECIAL EXERCISE ON
Fri 2 BEEBEMPAERIES WATANABE KEN 2
STRUCTURAL MATERIALS

ARBTE. REMEMHICET 2RBISE > CRESNIRENNORSELVOREEERT 58, 5§
REEWCHRRRET S LCLBELZRRAHE - WERE, T—4BHOBAREE/TH_LEEMET
3. 7. TEREHEFHTHEAM, BH. 225 U— MIDWTEBT 5. Ffo. FHHOBEEIC
SNTHEBHRT 5. RIS, ThOOMMICHT SEREFHE - TiEL. HRICOVTORBREMZ S & T,
REBEHHAOBRERD D,

In this lecture, students will understand the essence of the behavior of building structural materials found
through experiments on building structural materials, and the experimental plan / measurement principles and
data analysis required for students to conduct research experiments independently in the future. The goal is to
master the basics of them. First, we will outline the main building structural materials such as wood, steel, and
concrete. Also, new materials and environmental materials will be outlined. Next, students will deepen their
understanding of building structural materials by planning and conducting experiments on those materials and

adding explanations on the experimental results.




Fall

Course of Electrical and Electronic Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
ARy b Ialb—3

Fri 3 s ROBOTICS SIMULATION | INAGAKI KATSUHIKO 2
< 1

Robotics belongs to interdisciplinary field. Thus, to study robotics it is required to study many kinds of fields,
such as mechanical engineering, electronic engineering, computer science and so on.

In this class, we use a software library "X Animate" which is developed for robotics engineer. This software can
easily build up a robotics animation based on results from any kinds of robotics simulation. To build up a
amination sofwtware by use of the library, stident must have some skills, C Programming, UNIX system, basic

of robotics kinematics and to read techanical documents written in English.




Fall

Course of Applied Science

Day

Period

Title (Japanese)

Title (English)

Professor

Credit

Fri

L8N F R

CHEMICAL
THERMODYNAMICS

SATO MASASHI

Much of what you are willing learn about materials science will rely on your comprehension of

thermodynamics. The course gives an introduction to “chemical thermodynamics” in “solids”, with an

introductory on materials-related physics and chemistry. Build-up and systematics of materials science are in

focuses, with emphasis on characterization of inorganic solids. Several physical / chemical properties are

discussed in terms of their importance in modern, advanced materials and application.

In this course, student would give other students the lecture for all topics. We all learn chemical

thermodynamics from all students together.




Fall

Common subjects

Day | Period | Title (Japanese) Title (English) Professor Credit
ENGINEERING ETHICS

Fri 4 T B4R AND INTELLECTUAL ASOBE MASAKI et al. 2
PROPERTY

TEAWHFERCld m B O B & B 7 NREIE 2 it fs 2 B 2 i 2 F o 2 AMOBR 2z BB OMZ L L
Tw3, ARHIZC 0BG Z BB LI ¢ 2720 1c, 2 PalERE, HARBICE W - Ml & 2 i~ D #E
ZFf o ANMBERZEE T2, MIEFCEMEPFOXZEL WHHBESCERONZE 2 -2 EMOH Y
TCOWTEKT 5 &dhic, ZEFAEPEHOEAHMLITEICE 2 Wz HiciiFa 2 2 BIgd, 7. A
FEME, BECRMRE . BiLIicBb 2 EHME OB E ST LT H O ORI DO BIR 2 tha =k
CoRIF2Z DR ANMEBERT 2,

Our philosophy in the graduate school of engineering is to develop competent personnel with high expertise,
richness of spirit, and sense of internationality. As one of the ways to realize this philosophy, we are aiming to
educate talents, which have enthusiasm to contribute to unbiased view on the history and world. Scientists and
engineers should share an education which is aiming for a social contribution in ethics beyond the national
frame. The participants of this lecture will approach this aim by doing own effort in judging and acting
themselves, in order to develop skills capable of passing on results of their own research and development to

the contribution to the society.




Fall

Course of Architecture and Civil Engineering

Day | Period | Title (Japanese) Title (English) Professor Credit
o e YAMAMOTO

Fri 4 BEKIBF R COASTAL HYDRAULICS 2
YOSHIMICHI

BOrEGEBEEZBCHEEN-BE T Y, ERBEMEIEE - FELECOWTY T2 2 LIl ChH
WmTE. RFEF T, IBEHORMIECR R O VIR S 2 a3 2 BICA A R 2 BB GER & L C, Wik
DIPENX L W HFRICOWTBEIL £ 3. 2L C, BHOEW - HEEHEY T 2L -2 3 VB oW TR L
9. BB, HEHEY ORI ORHETH 2 EEERFRECO W THRL £ 7.

FEEOTF AP EFVETOCT, HEEVBEBBECHLRWTL XY, T/, #ROEIIZESAOHEMEIC
AbEEITrs, HRANOZEEDHFEOHMEEZ T 220DV TFIA LTI,

Because Japan is the island country which is surrounded by the Pacific ocean and the Japan sea, it is very
useful for many civil engineers to study about Harbor and Coastal Engineering.
1) As the basic theories for the development and the preservation of a coastal zone and an ocean, the physics
on sea waves and currents are introduced.
2) The newest numerical simulation method of a tsunami and a storm surge is explained.

3) The latest stability examination method of a coastal structure is explained.




Spring & Fall

Common subjects

Day Period | Title (Japanese) Title (English) Professor Credit
Depends on e
MrEeIF—L RESEARCH SEMINAR 2
professor

Developments of various electronic materials and devices support continuous progress of advanced
technologies. In this seminar, functionalities of metal oxide, such as vanadium dioxide and zinc oxide, are
investigated with aims of realizing next generation electronic devices based on oxide semiconductors. As
electrical properties are closely related with crystalline structure, fundamentals of crystalline analyses will be
lectured. On the understanding of crystalline structure, electrical properties of metal oxide will be expected.
Optical properties of material are also essential for understanding electronic band structure of solid-state
materials. Relationship between crystalline structure and electronic band structure will be lectured. Students are

strongly encouraged to tackle these matters actively in this seminar.

This is an example of the Research Seminar. It is conducted by all the professors in the

Graduate School of Engineering. The content varies by professor.
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Graduate School of
Science

Subjects taught in English

*Class schedule is subject to change



Spring Semester



Course of Chemistry

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit
CHEMISTRY OF
MON 2 BARLE R PHOTOFUNCTIONAL TOMITA Koji 2
MATERIALS

Course Objectives

MRHIEEM P M REM B EICKATED RIRETIEIEREMBERDIZ, ZOEHFE, FHEHE. BIUHE
BEREBDANZZXLIZDONTHEERT . ERFAETIE, BHE, . REENAENEERT HHRALFEHITONT
., ENoDBVEA)IEERVT A YNEERET S, FHBEF A TIE. X ROFNRGEDAEFE 1247, 2%
RWE=ni. EFEFRTOONGE BARNGFERETDREBZERT L. MHDOEEICOVT, EOKREE
ZAHMB(EAK) . KDIRILF—EF AL TRILETRISEZR T M B L) . KOOI RILF—ICL-THE
TAIMH(KGEE M) GE. RICE - THETIMHERDIZ, BAMNEYECETORBITOVLWTERY D,

BE.AEEL BRE-REOWMSETRHEITDIENTED,

Materials can be classified into structural materials and functional materials. In this class, synthesis method,
evaluation method, and mechanism of functional will be lectured. In the synthesis method, details of solid-state
method, solution method, and methods through gas phase are mentioned to understand their differences and
advantages and disadvantages. In the evaluation method, you will learn analyses using heat, electron, and light
such as X-ray and infrared, and their principle and specific techniques. In the functional materials, you will learn
mechanisms and specific materials of phosphors, which convert the wavelength of light, and photocatalysts,
which cause redox reaction using energy of light, and solar cells, which generate electric energy by light.

The course is offered both in Japanese and English.




Course of Physics

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit
. ) Elementary Particle KITABAYASHI
MON 2 FHTIRIER 1 : 2
Theory 1 Teruyuki

Course Objectives

Di#FE TIIFRL L OIEMEF G ORME L —HHEA T N Yy 7 ABFEEMICFEOE T, £, R TEHO
H TR b HEMARR TH I BETFBRANFEL TR, — RO 1L LTHROET. BTFERNRE, &7
L RRERFE RS, L CEMRTEMA LR THY, oW hrFRHmOIEMEL R 2 m T .
WIZ, VAR OBEGNIERTHL S — VRO 1 D TH D Z &2 FONET. FErH — DRI o
B BEROMRHZ 7 L TWET . KEIC, BHRAEIEHEBOHAEERZHE RIS S EFEGm L 7O E
#.:@ﬁﬁ%Luf,%E@wémi/~xw%ﬁ$§:ﬁm%%o#@ﬁnm%%ﬁmﬁé*&#f%
F9. B, BEOBICETIE v S AR D=L, 74— 7 ORACET /040 « 1)1 B2 &b %
BLET.

I, AGERIL. AAGE - HEEOMSHTXHRT DI ENTEET,

The aim of this course is to present to the students the basic and advanced mathematical concepts of the
standard model of particle physics. First, you will be able to understand the simplest theory in the particle
physics, the quantum electro dynamics (QED), as an abelian gauge theory. The QED is based on the quantum
physics, special theory of relativity and electromagnetism. All theories of the particle physics are based on the
QED. Next, the theory of weak interactions is described as a non-abelian gauge theory so that you will be able
to understand the key idea of the modern particle physics. Finally, you will learn the electroweak theory as the
unified theory of electromagnetic and weak interactions. In this course, you will be introduced some works which
are related to the Nobel prize in physics, such as the Higgs mechanism for mass generation and the Kobayashi-
Maskawa theory of quark mixings.

The course is offered both in Japanese and English.




Course of Physics

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit

MON | 4 B FIERER POLYMER PHYSICS1 KITA Rio 2

Course Objectives

S0 FYEZEHRITE AILESSFERAO ROSSFH) OMFFHNEERICETIRBERSIENGHSE
L. AELDBEEEANFET D7 FREDEERLR T H-ODERALGEEEZS. SHITHRERLRT 51
HDRAFHERYVIEVDHEEFVDD, B0 FYUROREITONTERZL T

(M ESF 1 KEOWHAMEERDEZINSE N FDHHEEIEAD
(2)78—)——N\FORADEFETILEBRYIEIZDONT
R MEBLERRZOMYBRWABIUVUASREGHOT LYELEFIEBETD

EERICMAT, MHELTRALLONTVSE D FOKEPRHEZRCGERT 012, 50 FtAEOREZH
ETESN F ARSI FORRIOVTLEELE D FEAGERREDBEZRD

Students will study the knowledge about physical properties of polymers. The description of polymer
structure based on a statistical analysis of single polymer chain is the starting point of the polymer physics.
Then, molecular interactions between polymer segments and solvents will be studied where the Flory-Huggins
theory and the phase diagrams are the key concepts for understanding thermodynamic properties of
polymers. Additionally, experimental methods related to those physical properties of polymers will be

presented in the course.

(1) To learn the description of polymer structure based on a statistical analysis of single polymer chain
(2) To learn the Flory-Huggins theory for describing solution properties of polymers

(3) To learn the phase transition and critical phenomena, viscoelasticity, glass transition, and so on

To understand the material aspect of polymers, students will learn the principles of experimental
methods for characterizing polymers, polymer solutions, and polymer blends. Furthermore, characteristics of

bio-polymers will be demonstrated to consider the complicated roles of bio-polymers in vital phenomena.




Course of Physics

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit
. . DYNAMICS IN
Tue 3 BHRBEDTAFIVIRA SHINYASHIKI Naoki 2
COMPLEX LIQUIDS 1

Course Objectives

BHRAEDTAFIVI X1 TRBEENCERETORFHREK, B0 F, T hoDBERODFFFI 4TIy
DARIZDNT, BAMRELTEHB SN =7 FEBZARRMIZEREAT D,
(DD FOBEOCKESHNDFEDIEZALHELTERET S,
(2) KPR RZERE, BRF, DBEENFERIEBARETTOS FEBZIEET S.
Q) BIADLAZAKEETOR FEEIZIDONT, MAHLEDKIITHLMZSN-NERET S.

In this course, Dynamics of molecules in complex systems, which are molecular liquids, polymers, and
these aqueous solutions from liquid to solid state, will be presented. The dynamics of molecules have been
observed as the relaxation processes extending extremely wide time window between pico seconds and
mega seconds. The discussions of the relaxation phenomena as the functions of temperature, composition,
molecular structure, intermolecular interaction, etc., will be presented systematically.

(1) You will learn the influences of structure and size of molecules to the dynamics of molecules.
(2) You will learn the dynamics of molecules from liquid to solid in non-crystallized substances.

(3) You will learn How the dynamics of molecules have been clarified.




Course of Chemistry

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit
) EDUCATIONAL
WED 1 BELERHR2 ITO Takeru 2
CHEMISTRY 2

Course Objectives

DFUEVEFHORICHEBEFET S, TOEKEEN. HEN-T7UTILT—ILRA N KERHEALEDHRAL
TAHEEERICE S TRELHERTHD 7 FHEIKRE. EREFOLOT SN, FLLVERESE M E O HIE - BEICR
MERVA, ZOBELGHIE-BEDOIZE. D FHERERA T HIHEEERLEDBEEERI I ENDE
THdo

REETE. D FHREFRERATSHEEEREEOBE. BEUSFHEERDO AT AEICOVWTERT 5. F
= P FHERTRET 2MECOVTERNT 5. RADFMHBIDBNZEL T, BERXERH . FRIFE
EHTHEKRITHIELITI,

BHE.FHFBEL. BRE-HEOWMSETREITHENTEET,

Molecular solids are popular materials around the world. A large number of molecular solids are crystalline
materials formed by interactions between molecules such as Coulomb, van der Waals, or hydrogen bonding.
Molecular structures are often precisely controllable by organic synthetic methods. Therefore, molecular solids
are crucial for the design and construction of novel functional materials. To build up novel molecular solids in
a precise manner, it is significant to understand the interactions between molecules and to understand the bulk
structures derived from each interaction.

This course shows several interactions and structures relevant to molecular solids. The analytical methods
and functional properties of molecular solids are concisely shown. Recent articles on molecular solids are
discussed if necessary.

The course is offered both in Japanese and English.




Course of Chemistry

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit
) ANALYTICAL
FRI 2 SITEF R 2 MIKAMI Ikko 2
CHEMISTRY 2

Course Objectives

FEZEL. BAREOYMETMOTERICOVTIEMRTIEEBMELET  BIRMECREM . o0 —F
(. EARREOHEZFALTEY. TOMREEZFTE YT AICITREOREBEZMFECIEET SENEETY . B
REOFHECIIHRALGFENAVLONET A ABRTEHEIYRAEOBVEHESEEL T, FRIMRRIUE. X &
REFHNE BN REE-HMASTAEZRY LITES  SNTEOREBOEEOHE., EROBEICHST
SBEERITOVTHRALEY , F=. MEOYHFMZH OEL-EANTERGIZERTHLT. T—20MRE
ROLAFEFEVFES,

BEHE.AREHT. BRE - EFEOWSETRHEIT DIENTEFT,

In this course, you will understand how to evaluate the characteristics of solid surfaces. Solid catalysts,
adsorbents, sensors, etc. utilize the function of the solid surface. Therefore, it is important to accurately analyze
the surface characteristics in order to evaluate the performance. This course focuses on infrared absorption, X-
ray photoelectron spectroscopy, thermal analysis, and surface area / pore distribution measurement as highly
versatile evaluation methods. You will understand the principle of each analysis method, the outline of the
apparatus, and the tips in actual measurement. In addition, you will learn how to interpret measurement data
by understanding specific application examples of physical property evaluation of solid catalysts.

The course is offered both in Japanese and English.




Course of Physics

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit
LECTURE ON

FRI 3 Brat h = ram 1 STATISTICAL YAMAGUCHI Makoto 2
MECHANICS1

Course Objectives

RECHFETI2H DLW L BRI, 8T, TOEBEOHREMAERT D Z LIZL > TRAHNRT R
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An open quantum system is a quantum sysmtem that interacts with its environmental quantum systems. In
general, such interactions cause the dissipation of energy, and as a result, its quantum dynamics cannot be
described in terms of a unitary time evolution. Since all quantum systems in reality cannot be free from
uncontrolled interactions with their environments, it is important to develop a theory that can treat the
dissipative nature in open quantum systems.

This cource provides an introduction to the theory of open quantum systems. Starting from the difficulty in a
phenomenological treatment of the quantum dissipation, basic policies and terminologies will be introduced.
Then, the quantum master equation (QME) will be explained as a typical framework of open quantum systems.
The consistency with thermodynamics will also be discussed. Students will undersand that this general
framework can provide a consistent description of open quantum systems, such as a dissipative harmonic
oscillator, and spontaneous emission of a two-level atom. Finally, the super-operators and the quantum
regression theorem will be introduced, which enable us to discuss, e.g., the spectrum of spontaneous emission.

The course is offered both in Japanese and English.




Course of Mathematics and Mathematical Sciences

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit

REZ B Algebra TAKI Shingo 2

Course Objectives

CORETEZERAOABRFTRADESLLTEFINSIHHMLGTRIBEMIC OV THNS.
RERAEFR A GHFEONBZDORLGEAFLERLTEY, FIZIETLI—DEREEIZE T
Grothendieck BNEBEALIZREMZHAD—MRIETHIRAF—LDEELZHERICHAVLNTHRZNZ -. (COFEE
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LLGod, BEISIECTINLDFHFRIFEELTLK.
ek, AFERIT. BARGE - WEEOWMSHETXMT DN TEET,

This course is intended for students who need to gather a basic understanding of classical algebra
geometry, whose aim is to study the geometry underlying the set of common zeros of a collection of
polynomial equations.

Algebraic Geometry in its generality is connected to various areas of Mathematics such as Complex Analysis,
Complex Manifolds, Number Theory, Dynamical System, Representation Theory, Combinatorics etc and also
to areas of Physics like String Theory and Cosmology. The Taylor-Wiles proof of Fermat's Last Theorem used
the full machinery and power of the language of Schemes, the most sophisticated language of Algebraic
Geometry developed over a couple of decades from the 1960s by Alexander Grothendieck in his voluminous
expositions running to several thousand pages. The foundations laid in this class will help in a further study of
the language of schemes.

Commutative Algebra is the "language" that Algebraic Geometry uses. Therefore, a prerequisite for this course
would be a basic understanding of commutative ring theory and general topology.

However, the necessary results from Commutative Algebra would be recalled as and when required during the
course for the benefit of the students.

The course is offered both in Japanese and English.
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Course of Mathematics and Mathematical Sciences

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit

Thu 1 Rt 4% D ANALYSIS D UEKI Seiichiro 2

Course Objectives
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BE.ABRFIBLRE - REOWMETTRETOLNTEEY,

A harmonic function is a function which have continuous second order partial derivatives and satisfy
Laplace’s equation. According to theory of complex analysis, it is also represented by the real part of some
analytic function. A harmonic function theory is dealt in ““Potential Theory” which is one of important field in
mathematical analysis. In the most advanced research of Potential Theory, researchers investigate into a
partial differential equation and probability theory, but theory on harmonic functions as a basic theory in this
field have a wide connection with various areas of mathematical analysis.

In this lecture, as a continuation of complex analysis in under graduate course, we will study about a basic
theory on harmonic functions on the open unit disk in the complex plane. In the early part of this lecture, we
will deal the Poisson integral, Dirichlet problem and the mean value property. By applying the Poisson integral
representation theorem, we will also study the boundary behavior of harmonic and bounded analytic functions
on the unit disk.

The course is offered both in Japanese and English.




Course of Chemistry

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit
_ ORGANIC
THU 2 BRILER R4 KOGUCHI Shinichi 2
CHEMISTRY

Course Objectives
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This lecture aims towards an introduction to the basic organic synthesis chemistry. In order to synthesize
the desired organic compound, understand for an appropriate synthetic route and characteristics of compounds
is necessary. And synthesized organic compound must be analyzed using appropriate analytical means. The
purpose of this lecture is to understand the basic synthetic route of organic compounds. In this lecture, is offered
both in Japanese and/or English. However, in case of bad situation, there's a possibility that schedule may be
modified.




Course of Mathematics and Mathematical Sciences

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit

TBA TBA BB ER B Discrete Mathematics B MATSUI Yasuko 2

Course Objectives
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Combinatorial optimization is a field that combines techniques from combinatorics, linear programming,
and the theory of algorithms to solve discrete optimization problems. An instance of such a problem
typically involves a given finite space of solutions and a rational cost function that assigns a cost to each
one of them. The goal is to find a minimum-cost solution efficiently (i.e., in time polynomial in the size of
input).

This course serves as a graduate-level introduction to combinatorial optimization. In this course, we will
investigate various classical and modern results in combinatorial optimization, including linear
programming, integer programming, matchings, and network flows.

The goal is to get a good understanding of some of the most important combinatorial optimization
techniques used to solve linear problems and basic combinatorial optimization problems. Motivating
examples in various fields of engineering will be presented.

The course is offered both in Japanese and English.
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* This class will be held on Takanawa Campus

Course of Information and Telecommunication Engineering

Day | Period | Course Title (Japanese) | Course Title (English) Professor Credit
- . COMPUTER
MON 3 FTEB T NS SHIMIZU Naohiko 2
ENGINEERING
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The computer and related applications are used in many fields of human society. The processing unit sizes can
range from very small micro controllers to huge network systems, with their implementation differing depending

on the application.

The objective of this course is to introduce the basic organization and the micro architecture of the processing
unit of a computer, the method of its design, and the modern micro architecture for performance improvement.

- The basic architecture to process instructions

- Designing the instruction set and decoding method

- Step by step implementation of the instruction set

- Brief introduction of hardware description language

- Discussion on an example processing unit source code.

- Discussion on micro architectures for improved performance

Modern architecture elements: Cache, TLB, Pipeline, Out of Order execution
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* This class will be held on Takanawa Campus

Course of Information and Telecommunication Engineering

Day | Period | Course Title (Japanese) | Course Title (English)

Professor

Credit

TUE 2 Iy b7 =7 BERERER | Web Information Retrieval

FUJINO lwao

As a tremendous development of the Internet in recent years, massive information has been transmitted from

and spread over anywhere of the world. However just because this, we are experiencing a great confusion when

we want to find useful and valuable information from the Internet. In the present era, the way to access information

brings us not only conveniences of daily life but also great social reforms. The goal with this course is to introduce

the basic technologies for Web information retrieval. By reading an English textbook about Googles PageRank,

you will be able to understand the basic ideas and mathematic principle of Web page ranking technology. You will

also be able to deal with some practical problems for its large-scale implementation. The main contents of this

course are shown as follows:

1. Introduction to Web Search Engines
Crawling, Indexing, and Query Processing
Ranking Webpages by Popularity
The Mathematics of Google’'s PageRank
Parameters in the PageRank Model
The Sensitivity of PageRank

The PageRank Problem as a Linear System

© N o o ke DN

Issues in Large-Scale Implementation of PageRank

This course is offered in English.






