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B. &#2HNAT7H)Fa5L (HR)

B.1 #FFHE

Faculty of Economics/Graduate School of Economics

Applications to contemporary economies

JSUEEEEEEEEEEEEEEEEEEEEEEEN,

+ Finance Program %

: Internatlo_nal Indu_stngl Labor economics
. . economics organization

. :

.
03

.
Yassssnssssssnsnnsannnnnnns®

Theoretical analysis Empirical analysis Historical analysis

+ Economic theory 2 : Economic history -
= (" Microeconomics Macroeconomics Econometrics . H Economic history / History ) =
c H g of economic doctrines .
-"n-------------------------------------------.-----------------------------.-’. -"--------------------------"

Mathematical preparation

Probability /

Linear algebra —
Statistics

Advanced
macroeconomics

Special lecture in

RLLH Undergraduate NN NN NN NN NN AN NN NN AN NN NN NN NN NE NSNS NN NSNS E NN NN NENENENEEENNENEEENEEEEEEER
-
.
= (Senior student of
.
undergraduate . . i
H 9 Microeconomics I Macroeconomics I
- school or i i .
: 1st year student Imperfect competition, Game theory, Economics of Formulation of dynamic macroeconomic analysis and
. of master’'s information, Theory of organization and contract, etc. substantive applications of it (monetary/fiscal policy,
- program of disability insurance). .
=
= \#graduate school Intermediate
. Microeconomics I Macroeconomics I
.
: Microeconomics (Consumer theory, Producer theory, Overlapping generation model (OLG), Difference
- General Equilibrium theory, etc.) and Mathematics equation, Markov process, Growth model.
= (O 1 theory, etc.). |
.
: T
.
- .
= (Junior student of
= undergraduate
- school)
.
.
.
"
% (sophomore Microeconomics Macroeconomics
= student of q
: undergraduate Pricing system, Consumer theory, Producer theory, GDP, Asset market, Classical theory, Labor market, |r] tro d u Ct| on
- school) Market equilibrium, Incomplete competition, Inflation, Consumption/savings and investment,
- Information and incentive, etc. Economic cycle, etc.
.
.
k3

NN NN NN NN NS AN NN NS NN NN SN NSNS NN NN NN NN NN SN NN NS NN SN NSNS EN SN NN NSNS ENENENEEEEEEEEEEEEEEEEEEEEEEEES

*

‘enussssEEEsEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
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Size of the

Load of the Subject (Volume of

Core Subjects | Enrollment Period ; Students Aim of Lecture Contents of the Subject (Lecture Items) Method of Evaluating the Subject .
Subject Assignments)
-Method of determining the performance
. " (volume of papers, etc.) .
-SL?::;; of -Approximate Number of -Examples of exam questions (paper a:;?qnursgﬁs{sand VRIS G
Students -Aim and Outline of the -Structure of Lecture (at the headline syllabus level) tests) 9 .
lectures . . 5 ) . o . -Examples of assignments
-Credit Earning Rate Lecture Major lecture items (laws, formulae, units, etc.) -Weighting for evaluation (allotment of X
-Mandatory / N . -Expected time to complete
. marks among attendance, quizes, finals, h
Elective assignments

papers, etc.)

Learning and excercises in

Development of dynamic general equilibrium analysis

Macro- . h ; methods in perfect/imperfect market and their practical Evaluation is made by assignments,
X 4 credits for | major models of dynamic L X . R . " ! N !
economics Il ) . applications (financial policy, fiscal policy, accident midterm exams and finals.
and Il (year- macroeconomic analysis. .
insurance).
round).
Year- )
round 100 min x once
u a week x 2 terms| Six to eight assignments are given.
Macro- (30 weeks). A graduate-level inductory Toplcs include oyerlappm_g generat!on (OLG) mod_el, Some of them require running of a
ics | Elective course for macroeconomics review of dynamic analysis tools (difference equation, personal computer software program
economics "|Markov process, etc.) and growth models. (Gauss or Matlab) to solve the matrix|
problems.
Following Microeconomics | of the summer term, the
Micro- Common basic matters on imperfect competition, game theory,
ics Il for economics of information, the theory of organization and
economics faculties contract, etc. are studied. The details will be instructed
and when the lecture starts.
graduate Perf luation is by the final
_ - Performance evaluation is by the finals
schools 4 credits for | only.
and Il (year- - An A is given if 60% or more is solved
Year- round). in the finals. Assignments: Once a week in
round 100 min x once + The border line between A and B is principle. Submission is required
a week x 2 terms|Students: apout 60. Most are Consumer theory, producer theory, general equilibrium Qetermlned very garefully because there |every other week in prnjmple. ,
Micro- (30 weeks). masters while a few are L . X is an agreement in the micro/macro The contents of the assignments:
ectures on the basics of theory,uncertainty, etc. Lo . X 2 o
ics | Elective. undergraduates. microeconomics groups (majoring in theoretical math (story); an economic condition
economics : economics and contemporary is assumed for which a math solution

Finals examinees: about 40.
High credit earning rate.

Math on optimization theory will be lectured as required.

economics) that only those students who
get an “A” in Microeconomics | and Il and
Macroeconomics | and Il are allowed to
advance to the doctoral course.

- Some students who failed to get an A
took exam again.

is required. Some assignments may
require some lengthy time before
reaching the solution (refer to HP).
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Core Subjects

Enrollment Period

Size of the
Subject

Students

4 credits.
1.5 hrs x twice a

Aim of Lecture

Contents of the Subject (Lecture Items)

(1) What is macroeconomics?

(2) National income accounting

(3) Determination of GDP (analysis of 45°line)

(4) Asset markets (interest rate, stock and land price,
money supply, "bubble,"etc.)

(5) IS/LM model

(6) Open economy (exchange rate, Mundell-Fleming

Method of Evaluating the Subject

Load of the Subject (Volume of
Assignments)

Macro; Winter ternjweek x 1 term Survey of the t.)asms of model)
economics (15 weeks). macroeconomics. (7) Classical theory
Elective. (8) Labor market and inflation
(9) Consumption/savings and investments (life cycle
Departme theory, q theory, etc.)
nt. (10) Business cycle and economic growth
2 years. (multiplier/acceleration model, nonlinear model, growth
theory)
. Price mechanism as market mechanism
4 credits. Consumer theory
Micro- L5 hrs x twice a Lectures on the basics of Producer thgory
. ummer terjweek x 1 term - . Market equilibrium
economics (15 weeks). microeconomics. External effects and public goods
Elective. Theory of imperfect competition

Information and incentives, etc
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B.2 WMEFHE

Faculty of Science / School of Science

(‘

Advanced research fields

High energy

Condensed matter
physics

physics

Basic subjects common to all fields

Classical

mechanics

Electromagnetism

Mathematical basics

Mathematical

analysis

General physics

Biophysics

ermodynamic

tatistical mechanic

Algebra

Quantum

mechanics

Statistical mechanics II

im mechanics I

‘Quantum many-body system, Many-electron
system and atom, Scattering problem, Moving in a
magnetic field

Gaslliquid phase transition, Molecular field
approximation, Transfer matrix, Scaling rule,
Linear response theory, etc.

Electromagnetism II

Electromagnetic/retarded potential, Multipole
radiation, Electromagnetic field by charged particle,

Mathematical method I

Lectures in mathematics that performs a

Statistical mechanics I Quantum mechanics I

Thermodynamics, Small canonical / canonical / ‘Quantum mechanics of central field system (3 dimen-

sional harmonic oscillator, hydrogen atom, etc.), Orbital
angular

Orbital radiation, Cerenkov radiation, etc.

Electromagnetism I

Maxwell equations, Electromagnetic potential,

fundamental role in the study of physics, algebra

d geomets particular are given.

Mathematical method I

Mathematical tools/techniques widely used in
Gauge invariance, Material and electromagnetic field general physics such as quantum mechanics and
Spin, theory, etc (boundary-value problem), wave ism are explained.
A A

(Sophomore Analytic dynamics =Quantum mechanics I

student of Lagrange equation, Generalized coordinate, Canonical equation, Canonical conversion, Hamilt
undergraduate | Jacobi equation ) ]

sch§og|) Classical quantum theory, Schroedinger equation, Heisenberg eq

tion, Operator, Hilbert space

20

Electromagnetism I

Theory of special relativity (Lorentz transformation,
imensi tensor), i

4
field, Maxwell equations

Mathematical method I

Basic matters of mathematical analysis that are
required to leamn basic physics subjects are outiined.




Core Subjects

Enrollment Period

Size of the

Students

Aim of Lecture

Contents of the Subject (Lecture Items)

Method of Evaluating the Subject

Load of the Subject (Volume of

Statistical
mechanics Il

Quantum
mechanics Il

Electromagnetis
m Il

Physical
mathematics Ill

Department,

3 years Winter term

Subject Assignments)
*Method of determining the
performance (volume of papers, etc.)
" . Ny +Frequency and volume of
*Credits *Approximate Number -Examples of exam questions (paper R ——
-Number of lectures|of Students . " - Structure of Lecture (at the headline syllabus level) tests) 9 .
" . +Aim and Outline of the Lecture N ) . s . -Examples of assignments
-Mandatory / -Credit Earning Rate -Major lecture items (laws, formulae, units, etc.) ~Weighting for evaluation (allotment .
. . Expected time to complete
Elective of marks among attendance, quizzes,| .
- assignments
finals, papers, etc.)
Planned lectures
The students will learn the techniques of . -
2 credits. statistical mechanics to be used in a Phase transition (gas and liquid phases)

1.5 hrs x once a
week x 1 term (15

system of interaction as well as the basic
concept and mechanism of phase

Molecular field approximation
Transfer matrix method
Idea of scaling law

ONDOHWN P

weeks). tran_sn_mn. Some t_oplcg on npnequlllbnun_w Phase transition in various systems
Mandatory. statistical mechanics will be introduced with :
- © Linear response theory
emphasis on linear response theory. . N
Langevin equation
Master equation
The major topics are shown below.

2 credits. Motion in the magnetic field will be discussed as well.

1.5 hrs x once a
week x 1 term (15
weeks).
Mandatory.

The students will learn the physics of the
multiparticle system and the scattering
problem based on the knowledge of
quantum mechanics which has been
learned.

1. Quantum theory for the similar particle systems

2. A primer of quantum many-body problem

3. Structure of many-electron systems and property of atoms
4. Basics of scattering problem

5. Motion in magnetic field

2 credits.

1.5 hrs x once a
week x 1 term (15
weeks).
Mandatory.

I

Radiation of electromagnetic waves
Electromagnetic and retarded potential
Dipole and multipole radiation
Scattering and damping of radiation

N

. Interference and diffraction of electromagnetic waves
Geometric optics (principle of minimal time)
Cavity resonator

[

. Motion of charged particles and electromagnetic waves
Electromagnetic field generated by moving charged particles
Electromagnetic waves generated by relativistic motion
Cerenkov radiation

2 credits.

1.5 hrs x once a
week x 1 term (15
weeks).
Mandatory.

The students will learn mathematics,
algebra and geometry, in particular, that
plays the basic role in the study of physics.

1. Discussions on group theory and its representation theory are
emphasized in the algebraic aspect.

Basic concept of group, basics of representation theory, relation with
quantum mechanics

Examples of discrete groups (point and symmetric groups) and their
applications

Continuous group (general Lie group) and its representation theory

2. The concept of differential forms used in electromagnetics and general

relativity is discussed in the geometric aspect.

Basic concept (differential form as generalization of vector calculus)
Application to electromagnetics and Stokes' theorem
Geometry of gauge theory
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Core Subjects

Statistical
mechanics |

Quantum
mechanics Il

Electromagnetis
mll

Enrollment Period

Size of the
Subject

Students

Aim of Lecture

Contents of the Subject (Lecture Items)

Method of Evaluating the Subject

Load of the Subject (Volume of
Assignments)

Department,

Summer term
3 years

2 credits.

1.5 hrs x once a
week x 1 term (15
weeks).
Mandatory.

1. Thermodynamics

1.1 Basic concept of thermodynamics
1.2 The first law of thermodynamics
1.3 The second law of thermodynamics
1.4 The third law of thermodynamics
1.5 Thermodynamic functions

2. Statistical mechanical procedure
2.1 Microcanonical ensemble

2.2 Canonical ensemble

2.3 Grand canonical ensemble

3. Quantum statistical mechanics
3.1 Quantum statistical mechanics
3.2 Black-body radiation

3.3 Specific heat of solids

3.4 Ideal Fermi gas

3.5 Ideal Bose gas

4. Application of statistical mechanics
4.1 Theory of strong electrolyte

4.2 High molecule

4.3 Magnetic materials

4.4 Phase transition

2 credits.

1.5 hrs x once a
week x 1 term (15
weeks).
Mandatory.

Following Quantum Mechanics |, the
students will learn quantum mechanics of
the two- and three-dimensional systems.

1. Quantum mechanics in central field system

1.1 Orbit angular momentum and spherical surface harmonics
1.2 3D harmonic oscillator

1.3 Hydrogen atom

2. Angular momentum
2.1 Generalization of angular momentum
2.2 Composition of angular momentum

3. Spin angular momentum and the essence of quantum mechanics
3.1 Quantum mechanics of spin 1/2 system

3.2 Measuring operators and probability

3.3 Quantum mechanics of coupled systems and LS coupling

4. Perturbation theory

4.1 Time-independent perturbation
4.2 Time-dependent perturbation
4.3 WKB approximation

2 credits.

1.5 hrs x once a
week x 1 term (15
weeks).
Mandatory.

1. Basic laws of electromagnetic field
Maxwell equations
Electromagnetic potential and gauge invariance
Symmetry and law of conservation
2. Matter and electric field
Conductors and electric field
Dielectrics and electric field
Boundary value problem and the method of Green's function
3. Matter and magnetic field
Magnetic material
Basic laws on static magnetic field and steady current
Boundary value problem
4. Electromagnetic waves
Electromagnetic waves in vacuum and matter
property of electromagnetic waves
Energy and momentum of electromagnetic waves
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Core Subjects

Enroliment Period

Size of the

Load of the Subject (Volume of

. Students Aim of Lecture Contents of the Subject (Lecture Items) Method of Evaluating the Subject N
Subject Assignments)
1. Fourier transform, Laplace transform
Mathematical foundation (Fourier's theorem, Dirichlet integral, etc.)
Application to constant-coefficient normal differential equation
2. Partial differential equation
Classification and initial-value problem (wave equation, heat equation, etc.)
. Solution by Green's function, Fourier transform, etc.
2 credits.

1.5 hrs x once a

The students will learn the mathematical

3. Theory of special function

Mathematical Department, Summer term|week x 1 term (15 tools gnd tec_hmques that are generally Regular singular point normal differential equation
Method 11 3years used in physics such as quantum . N . .
weeks). mechanics and electromagnetics. Hypergeomelrlg funcllqn and confluent hypergeomemc function
Mandatory. Theory of special function as orthogonal function
Basic property of Bessel function, Legendre polynomial, etc.
4. Algebraic property of angular momentum: rotation group
On difference between SU(2) and SO(3)
Representation by using spherical harmonics
Combination of representations
1. Aim of lecture
2. Lagrange equation
d'Alembert's principle, variation principle
3. Generalized coordinates
Generalized momentum, generalized force, cyclic coordinates
4. Hamilton's canonical equation
. 5. Canonical transformation
Classical 4 credits. Generating function, Poisson-bracket expression, Liouville's theorem
. 1.5 hrs x once a Hamilton-Jacobi's partial differential equation, adiabatic invariant
mechanics and i
week x 1 term (15 6. Classical quantum theory
q“a”“fm weeks). Limit of classical mechanics, Bohr's correspondence principle
mechanics | Mandatory. 7. Schrodinger equation
Matter wave, one-dimensional potential problems
Meaning of wave function, observation of momentum and position
8. Operator and Hilbert space
Representation of state and operator, time evolution
9. Heisenberg's equation
Schrodinger representation and Heisenberg representation
Harmonic oscillation
Department. Winter term
2 years.
1. Theory of special relativity (Lorentz transformation, Lorentz contraction.
twin paradox, scalar vector tensor)
2. Special relative motion (4 momentum, center-of-mass system)
3. Electric field (moving electric charge, force acting on moving electric
charges)
2 credits.

Electromagnetis
ml

1.5 hrs x once a
week x 1 term (15
weeks).
Mandatory.

4. Magnetic field (property of magnetic field, vector potential, transformation
law of electromagnetic field)

5. Electromagnetic induction and Maxwell equations (electromagnetic
induction, displacement current, Maxwell equations)

6. Quasi-static process (limits of application of static electromagnetic
theories, AC theories)

7. Motion of electric charges in electromagnetic field (equation of motion of
electric charges in electromagnetic field, motion in electrostatic field and
magnetostatic field)

+ review of vector analysis when necessary.
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Core Subjects Enrollment Period iz (?f e Students Aim of Lecture Contents of the Subject (Lecture Items) Method of Evaluating the Subject lerdlaiiiie §ubject Welimeer
Subject Assignments)
1. Property of function of complex variable
2 credits. 2. Derivation of function of complex variable and holomorphy
. . 3. Complex integration
. 1.5 hrs x once a The students will learn the basics of i -~
Mathematical Department. Winter term |week x 1 term (15 mathematical analysis that is required for 4. Cauchys Integral_ formula and the applications
method | 2years. k studying the basic subjects of physics. 5. Conformal mapping
weeks). : 6. Gamma function
Mandatory. 7. Fourier series and Fourier transform
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B.3 ¥TUT7ILIFHEH

Thermodynamics

Special lecture in thermodynamics and

vorcica
thermodynamics are outlined and seminar is

held.

* Undergraduate

(Summer
semester in
senior year)

(Winter ThermodynamicslI
semester in

junior year)

Study focusing on redox reaction, chemical
equilibrium theory and kinetics with regard to
movement of ion and electron.

Y

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE,

(Summer Thermodynamics I
= semester in

= junior year)

Study of basic matters of thermodynamics that
are required for analysis, evaluation and

Understanding of basic concepts of
transport phenomenon theory.

Special lecture in transport phenomena
theory and exerci:
IBasics of transportation phenomenon, Various

fn equation, Dimension analysis, etc.

Special lecture in microstructure
development
Microstructure development at nano and micro level,
which controls material characteristics

(ther ics. Kinetics)

i
:
i
:
! fransportation properties of gas, liquid and solid, Income
. ‘
:
:
:

Material physical chemistry and seminar

Materials processing

Transport phenomena

Theory of microstructure formation

[Understanding development process of material
Imicrostructure at micro/nano level from the point

Chemical reaction kinetics

Basics of chemical reaction kinetics, design
and operation of reaction equipment

forecast of high reaction process.

lof view of

theory and kinetics.

1 (Winter
= semester in
2 sophomore

Thermodynamics I

Study of basic rules of thermodynamics

:.year)

Theory of phase equilibria

Association of phase equilibrium and
thermodynamics volume, etc.

"
.
"
.
"

v

snmns
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Core Subjects

Enrollment Period

Size of the Subject

Students

Aim of Lecture

Contents of the Subject (Lecture Items)

Method of Evaluating the Subject

Load of the Subject (Volume of
Assignments)

*Credits
Number of lectures
*Mandatory / Elective

- Approximate Number of

Students

-Credit Earning Rate

+Aim and Outline of the Lecture

- Structure of Lecture (at the headline syllabus level)
*Major lecture items (laws, formulae, units, etc.)

~Method of determining the performance
(volume of papers, etc.)

-Examples of exam questions (paper tests)
-Weighting for evaluation (allotment of
marks among attendance, quizes, finals,
papers, etc.)

Frequency and volume of

1ts
-Examples of assignments
Expected time to complete
assignments

Special Lecture
and Exercise on
Thermodynamics

Special Lecture on
Structure
Formation

Winter term

raduate schq

2.0 credits.
100 min x once a
\week x 1 term (15

Thermodynamics, indispensable for analysis and
prediction in materials engineering and design, is
outlined and exercised. The course starts with the
study of the first and the second laws and continues

1. Introduction and Definition of Terms
2. The First Law of Thermodynamics

3. The Second Law of Thermodynamics
4. The Stastical Interpretation of Entropy

Papers

VEV::I\(\?/)é into review of the basic knowledge of 5. Auxiliary Functions
) thermodynamics 6. Heat Capacity, Enthalpy, Entropy, and the Third Law of Thermodynamics
2.0 credits.

100 min x once a
week x 1 term (15
weeks)

Elective.

Fiscal 2005

(No classes in fiscal
2006)

Thermodynamics and kinetic evidence of the nano-
and micro-level structure formation that describes
the characteristics of materials are studied in detail.
The students will learn various elementary steps of
structure formation and the relation between s

1) Solidification and crystallization

2) Diffusional transformation and precipitation

3) Non-diffusional transformation

4) Recovery and recrystallization

5) Grain growth

6) Structure formation and characteristics of different alloys

Attendance, papers

Special Lecture
and Exercise on
Transport
Phenomenon

Summer term

2.0 credits.

100 min x once a
week x 1 term (15
weeks).

Elective.

The students will learn the basics of heat transfer,
transport and diffusion that play an important role in
efficient manufacturing and endowment of functions
to a wide variety of materials such as iron and steel,
ceramic, semiconductor and bio-materials.

(Prof. Suzuki) Transport phenomena in solidification

(Prof. Maeda) Transport phenomana in melt reaction system

(Asst. Prof. Shimogaki) Transport phenomena in chemical reation of the
gas-solid precipiration system

(Asst. Prof. Matsuno) Diffusion in mater

By exercise papers
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Core Subjects

Enrollment Period

Size of the Subject

Students

Aim of Lecture

Contents of the Subject (Lecture Items)

Method of Evaluating the Subject

Load of the Subject (Volume of
Assignments)

T5 credits.
1.5 hrs x once a week|

Materials Physics |Department. Summer term |¥ 1term (15 weeks).
and Chemistry 4 years. Limited or standard
elective (depends on
the caurse)
1.5 credits glzect?:)undse:t[ ihv;"ilnlteear;gc‘gebgnt\:/‘;: 22:333:‘;2.1 d 1. Acid - base (proton affinity, Lewis acid, acid-base titration and buffer
Materials . ) ' reaction) . . . 8 N
Th d ics Il Winter term i’i Perrsmx(olr;c;eae\l/(vse)ek Zom"dfw:;:ri‘sdE::;ann::)t?;z:i?;izl()zhecxxil? 2. Redox (half reaction of reduction, standard electrode potential, cell Exercises and finals
ermodynamics . p 3 g . . . . [reaction, concentration cell)
Limited elective. equilibrium and kinetic evidence. The students will P N : . .
understand the 3. lon equilibrium (potential?pH diagram, Nernst's equation, ion-s
1. Transformation of pure substance
The students will learn the elementary knowledge of z:zzi:';gl?mashase stability, phase transformation
1.5 credits. thermodynamics required for analysis, evaluation 2. Solutions a
Materials L5 hrs x once a weekd and prediction in materials engineering, high- i Thermodynamic representation of mixtures Finals, papers, exercises during lectures
Thermodynamics Il x 1 term (15 weeks). temperature reaction in particular. The students Pro erlieg of solu(igns  papers, 9
Limited elective. further study free energy and chemical potentials; Acli?my
enhance 3. Phase diagram
Phase, components,
Department. 1. The first law of momentum, heat and mass transfer
3 years. 1.5 credits. 2. The second law of momenturm, heat and mass transfer
Materials Transport 1.5 hrs x once a week The students will understand the basic concept of 3. Steady-state heat conduction and diffusion
transport phenomena such as heat and mass " Papers submitted during lectures and finals
Phenomenon x 1 term (15 weeks). transfer in materials processin 4. Unsteady-state heat condcution and diffusion
Limited elective. P! 9- 5. Heat transfer by radiation
6. Kinetic theory
Summer term
Students: 60 to 70. 1. Thermodynamic driving force
" Lecture attendees: 40 to | The students will learn the formation of a micro- and 2 Crystal and amorphous
1.5 credits. 50. nano-level materials structure from the gas, liquid s andf f
Microstructure 1.5 hrs x once a week| . ' gas. I 4. Interface
Students who succeeded |and solid phases from the viewpoint of balance Attendance, papers, finals
Developmenet x 1 term (15 weeks). | ol U 5. Crystal growth from gas phase
. in getting the credits: a theory and kinetic evidence. y
Limited elective. 6. Crystal growth from liquid phase
little fewer than the lecture N :
attendees. 7. Atomic arrangement and defects of solids
) 8. Phase transforma

Materials Reaction
Chemistry

1.5 credits.

1.5 hrs x once a week|
x 1 term (15 weeks).
Limited elective.

The areas pertaining to chemical kinetics and
reaction engineering are picked from the
elementary studies on chemical reaction. The
students will learn the basics of engineering
analysis and design techniques for chemical
reaction including formulation o

1. Fundamentals of chemical kinetics

1) Reaction rate equation

2) Derivation of order of reaction and reaction rate constant by integration,
differentiation, half-life method, etc.

3) Derivation of reaction rate equation by steady-state approximateion

Finals
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Core Subjects

Enrollment Period

Size of the Subject

Students

Aim of Lecture

Contents of the Subject (Lecture Items)

Method of Evaluating the Subject

Load of the Subject (Volume of
Assignments)

Materials
Thermodynamics |

Materials Phase
Equilibrium

Department.,

Winter term
2 years.

1.5 credits.

1.5 hrs x once a week|
X 1 term (15 weeks) .
Limited elective.

The students will learn the basic thermodynamic
laws for understanding the thermodynamic and
chemical properties of various materials and the
material creation process. The students will further
understand the relationship among thermodynamic
functions r

1. Property of gases (perfect gas, state equation, gas kinetics, real gas, van
der Waals' law, law of corresponding states)

2. The first law of thermodynamics (conservation law of energy, work, heat,
energy, enthalpy, thermochemistry, state function, spe

Exercises and finals

1.5 credits.

1.5 hrs x once a week|
x 1 term (15 weeks).
Limited elective.

The students will learn correlation between phase
equilibrium and thermodynamic quantities generally
required in materials engineering. The students will
further understand (1) two-phase equilibrium
conditions on a diagram together with the
relationship

1.Phase, equilibrium, thermodynamic variables, free energy, chemical
potential, phase rule

2. Free energy and phase diagram, binary phase diagram (isomorphous
system)

3. Binding energy and phase separation, binary phase diagram (eutectic
system)

4. Bin

Papers, midterm exams, finals
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B.4 BFFEHRIESE

3 electric-related depts. of Faculty of Engineering ~

Basic subjects Specialized basic subjects Specialized subjects

<Common> Graduation

Experiment/ Experiment

thesis

seminar 1 /seminar 2

Electromagne
tics

S EEEEEEEEEEEEEEEEE SN EEEE NS NN SN EEEE NS SN EEEEEEEEEEENEEEEEEEE NN NS EEEEEENEEEEEEEEEEEE,

.
= Course A H

T g Control Applied H
Electric circuit o engineering electric :
theory 1 . > 1 / engineering H
YoooooooooooooEnEnoonos T T T T T

Electric / electronic
mathematics
seminar <Common>

Electric circuit
theory 2

Information
communication
theory

Software
basic theory

Logic circuit
basic

Information
system
engineering

Artificial

Computer Information Operating
Computer hardware process system
programming

Programming
language

intelligence

Computer .
Computer software Information
algorithm communication!

Radio
communication

Information
communication
engineering

Introduction to
network
engineering

Communication
network
engineering

Media

Media
engineering

S management, Various controls.
junior year)

o .
* Course -
5 | . emiconductor
: Electronic property
. circuit basics engineering
.
K *a - T I I ............)
(Summer ) Programming language
semester in
senior year) Concepts of programming language.
ion description, P
ion method of com
v :
H '
. '
1 Software basic theory Operating system !
(Winter i !
. ] Assembly, Binomial relation, Distance space, ; ; '
semester in : Symbolic logic, Automaton, Computability Computing system operation, Storage '
'
: :
' '

Computer software Computer hardware
(Summer - " .
ter in Algorithms such as search and alignment, and Computer hardware architecture and
semes configuration method of various software. configuration method of I/O equipment.

junior year)

(Winter Computer algorithm Computer programming Logic circuit basic Electronic device basic
semester in I I - ] A incl 7 I
cophomore sascooncolaenim s | ¢ anguage basic,Pracical | | normatenoge bascs P o paln v
4 i i Combination, Sequential circuit ! '
calculation algorithm programming, Seminar a principles.

year)
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Computer
science dept.

..IIIIIIIIIIIII‘

-

JSEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE,
. :: Q
Yasssssssssssssssssssssssnnnnnnnnnnns®

Numerical
analysis

j zo?a(b ; 't‘y Physical
statistical X :
information information
theol theory

0

U EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN,
-

=

\ /

Graduate School of Information Science and Technology

emEmEmEEEEEEEE,y
Information and
communication
engineering dept.

R

Computer
architecture

Parallel
distributed
programming

Database
engineering

o

“ssssssssssEsssssssssssmnennnnmnnnnns®

.
..Illllllllllll‘

I

RULLELEREEEEREN
v Mechano-
informatics dept.

0

Intelligence
mechanism
theory

{

° .
Yasmsmmmpamammnt

I

Strategic
system
reation theor

D

Information Science

1
1
1
i
1
1 Faculty of Science
1

1

~
\
I
|
I

Department of Mathematical
Engineering and Information physics

Faculty of Engineering

/ Dept. of Information
! and Communication
Engineering

~
\

Faculty of
Engineering

L

Mechano
Informatics Dept.

Faculty of
Engineering
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Core Subjects

Enrollment Period

Size of the Subject

Students

Aim of Lecture

Contents of the Subject (Lecture Iltems)

Method of Evaluating the Subject

Load of the Subject (Volume of
Assighments)

- Credits
*Number of lectures
-Mandatory / Elective

+Approximate Number of
Students
-Credit Earning Rate

+Aim and Outline of the Lecture

* Structure of Lecture (at the headline syllabus level)
*Major lecture items (laws, formulae, units, etc.)

-Method of determining the performance
(volume of papers, etc.)

+Examples of exam questions (paper tests)
-Weighting for evaluation (allotment of marks
among attendance, quizes, finals, papers, etc.)

-Frequency and volume of assignments
-Examples of assignments
-Expected time to complete assignments

The lecture on the programming language
used for description of computer software
includes the significance of the

1 Role of programming language

: 1.5 credits programming language, definition method |2 Description of language specifications
Pr;)grammlng Dipa;t;?:nt. Summer term | 1.5 hrs x onece a week x 1 for sentence structure and meaning 3 Programming language By written tests
anguage years. term (15 weeks). creation, calculation models for various |4 Language processor
Elective. programming language families,
constitution method for the language
processors.
. . 1 Set
1.5 credits. gtﬂggztzx:siﬁgee ded githrse‘lL; d:":;;ﬂ;z:;";:j cb:li'j:i);n 2 Relation By written tests. No assignments (the students are busy
Basic theory of 1.5 hrs x once a week x 3 Logic 10-stage assessment is made in the electricity (with exercises at this time;

in getting the credits:

theory required for acquiring various

software l.te.rm (15 Wgeks). about 40 to 50. techniques for construction of software 4 automaton courses (as data for graduate school entrance [considerations are made not to increase
Limited elective. Failed students: about 10. |systems. 5 Recursive function exam with recommendation) the load any more).
Winter term
1.5 credits. 1 Overview
Operating 1.5 hrs x once a week x The students will learn the basic functions 2 Computer hardware (review) .
3 Thread process Tests or submission of challenging problems
system 1 term (15 weeks). and scheme of the operating systems. 4 Main memory management
Limited elective. 51/0
1. What is algorithm?
Department Demonstration of correctness, quantity of calculation,
. importance of high-speed algorithm
3 years. 15 cred 2. Basic algorithm
-5 credits. Search, alignment, graph
Computer 100 min x once a week ;lzzts”ﬁ)ezgs‘v"e“gr'z;';:;eb?/'?ﬁ:thm' the 13 Concept for problem solving
software x 1 term (15 weeks). computing machine Search for solution space, divide-and-rule method, dynamic
Limited elective. ’ programming
4. Difficulty of problems
Undecidable problem, classes P and NP, NP complete
problem
[Summer term|
1. Introduction
2. Flow of data and control
1.5 credits. The students will understand basics of the [3. Instruction set architecture
Computer 1.5 hrs x once a week x computer, namely, instruction set, 4. Pipeline process
operating principle, constitution method, |5. Cache and virtual storage Finals
hardware 1 term (15 weeks). 6

Limited elective.

storage hierarchy and virtual storage,
parallel processing and input/output.

Instruction level parallel processing and out-of-order
processing
7. 1/0 and peripheral equipment
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Core Subjects

Enrollment Period

Size of the Subject

Students

Aim of Lecture

Contents of the Subject (Lecture Items)

Method of Evaluating the Subject

Load of the Subject (Volume of
Assignments)

Basics of
electronic
devices

Basics of logic
circuit
(digital circuit)

Computer
programming

Computer
algorithm

Department
. Winter term
2 years.

1.5 credits.

1.5 hrs x once a week x
1 term (15 weeks).
Limited elective.

The students will learn the basics of
semiconductor transistors that play the
major role in creating the computer
functions and optical devices, the key
player in optical communications.

1 Electronic devices and ultra large scale integrated system
2 Behavior of electrons in solids

3 What are the semiconductors?

4 PN junction

5 Overview of bipolar transistors

6 Overview of MOS transistors

7 Optical devices and systems

8 Interaction of light and electrons

9 Semiconductor laser and photodiode
10 Optical modulation

11 Optical transmission

The result of finals is considered. Evaluation
of the papers submitted during the lecture is
partly added.

1.5 credits.

1.5 hrs x once a week x
1 term (15 weeks).
Limited elective.

The students will understand the digital
circuits, the basic element of computer
and other information and
telecommunication equipment.

Digital circit

Logic operation

Constitution method for combinational circuit
Examples of combinational circuit

Flip-flop

Basic sequential circuit

General sequential circuit

Realization of logic circuit

Memory circuit

0. From digital circuit to computer

HBooNoaRONE

Tests

1.5 credits.

1.5 hrs x once a week x
1 term (15 weeks).
Limited elective.

The students will learn the C language
and basic calculation methods.

1 Basics of C language

1.1 Basic data types and control structure
1.2 Function and recursive call

1.3 Array and pointer

1.4 Structures and list

2 Practical programming

2.1Debugger

2.2 Development tool

2.3 Various libraries

3 Programming exercises

Three papers and others.

1.5 credits.

1.5 hrs x once a week x
1 term (15 weeks).
Limited elective.

The students will learn the basic facts
about algorithm, the principle of computer
programming.

1 What is compuijter algorithm

2 Calculation model

3 Programming language and basic data structure

4 Sorting

5 Search

6 Graph algorithm

7 Overview of numerical calculation

8 Numerical solution of linear simultaneous equation
9 Numerical solution of normal differential equation

Tests
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B.5 BUAFSHEF

Subjects set in Faculty of Law

evENEEEEEEEEEEREEW,

Politics-related subjects «» Japanese politicss

Comparative
politics

Comparative
politics I, I,
n

Asian political
and diplomatic
history

apanese
politics and

diplomatic
*

‘American political
and diplomatic
history

European
political
history*

Japanese
politics *

BRI EEEEEEEE N
®assssssmmsnncnmnnnt®

®ssssssnnmmmn

.
H Political :
H science history .
H H
H H
X Contemporary’ History of -
= History of political Japanese .
1 political thought theory™ political thought :

.

.
.---------------------------f‘--------------

d
®annssssnnnnnnns’®

Public
administra
tion*

International
politics
history

International

politics*

Common
subjects

Political
science*

Positive law-
related
subjects

Administr
ation law

Basic law- Economics-
related related
subjects subjects

Science
of finance

Japanese
legal history

\

Subjects marked with * are compulsory subjects in Department Ill (Politics course).

Application

Special research
into Japanese

) Pohtlcs and
diplomatic history

Special research
in European
. Fulmc_s and
diplomatic history

Special research
into public
administration

Special research
into history of
Japanese Eo\i!ical
thoughts

‘Special research
into Asian politics
and diplomatic
history

Special research
into international

politics

r
'
|
'
. . H Japanese
Junior / senior g political and European Public
tudents) ' diplomatic political history administration
i history
"
. 1
" '
. '
. i History of Asian political
H H Japanese Inl;r;ﬁll‘l:c;nal and diplomatic
! political thought history
'
'
'
'
.
"
.
"
.
"
= (Summer Basic Political science
. .
= semesterin Deepening understanding of theoretical
sop homore framework for analyzing organization or
year) system as a principle of political science

‘.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

.
Seminar

Making reports and discussion using specified

materials or issues in a small group.

0

’.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
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Core Subjects

Enrollment Period

Size of the

Students

Aim of Lecture

Contents of the Subject (Lecture ltems)

Method of Evaluating the Subject

Load of the Subject (Volume of

Subject Assignments)
*Method of determining the performance
- Credits - Approximate (volume of papers, etc.) . .
Rmeenct Number of Students |+-Aim and Outline of the = Structure of Lecture (at the headline syllabus level) -Exa_mp!es ol el qu_esnons (it iesits) | IiGlguaay c) v_olume Gl SIS
lectures - Credit Earning Rate |Lecture -Major lecture items (laws, formulae, units, etc.) -Weighting for evaluation (allotment of marks | -Examples of assignments
-Mandatory / : : S among attendance, quizes, finals, papers, -Expected time to complete assignments
Elective etc.)
1. Method of politics
2. Concept of power
3. Individuals and organization: methodological
individualism and game theory
4. Indiviiduals, and desicion and selection
5. Political development and democratization, and political
and cultural system and organization
6. Political parties
4 credits. Discusses the theoretical 7. Political party system
1.5 hrs X framework for analyzing the |8. Voting behavior and election system
twice a concept of_ power and nation,|9. V_ol_ing._ political support, mass opinion and political Finals.
Politics Department. Summer term |weekly x 1 Students: about and organizations anq participation "A" is given to 30% of the total at the law Assignments: none
2 years. term (15 400 _systems (political parties, 10. Intelfest group faculty.
interest groups, bureaucracy |11. Parliament
weeks). and parliament) as the 12. Coalition and coalition of parties
Mandatory. principles of politics. 13. Bureaucracy
14. Systems of democracy
15. Capitalism and democracy
16. Continuance and change of welfare states
17. Change in party politics
18. Public policy and policy controntation
19. Individuals and systems
20. International relations and comparative politics:
globalization and domistic political process
Students: a little
Exercise ioc(;ed!l& f(fewer than20 N - Discussions are based on the handouts distributed in
. min x or seminars with a advance. i i istri
(czzsfepztllijg;es once a week |relative large - In the latter five or so classes, group reporting will take Papers ﬁ::gglcnesleammg using the distributed
X one term number of place on the given themes. The participants are also -
process by Mr. (15 weeks) students; some are interviewed in the group reporting in many cases. Group reporting.
Tanabe) Madatory. attended by a few

students)
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