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12.0

Gont ent s:

1. Getting the gui dance fromthe Lab.

P. Choosi hg the nai n subj ect for the researc
h.

3. Maki ng the investigation on the subject o
f the chemstry relevant to the naster’ s the
Si S.

4. nducti ng the chemical experinent for th
e naster’ s course research.

5.Witing the naster course thesis and naki
ng oral presentation.

The students are required to organi ze the
experinental plan and conduct the experi nent
s for master’ s course research.

2

This course deals with the naster’ s course
research under the supervisor of faculty st

aff. 1t enhances the devel opnent of student

s’ skill in carrying out the chemcal experi
nent and naking oral presentation. It also h

el ps students acquire necessary skills and k

now edge of chemstry.

reading ability in English, ability in oral
presentation, ability to comunicate

60

50% 50%
Your final grade wll be deci ded based on
the master’ s thesis (50% and oral presentat
i on (50%.




A | classes held in graduate school of chem
stry

D rection or reference docunents wll be int
roduced fromthe instructor.

D rection or reference docunents wll be int
roduced fromthe instructor.

IThe research i s conducted under the directio
ns of faculty staff,




MBC5A110

Physi cal Chemistry of Polyners

1

(17_18)

2.0

I ntroduction to Pol yner Physical Chemstry a
nd current Pol yner Materials.

Gonfiguration of a Polyner Chain

Gonfornati on of a Pol yner Chain

M scibility and Phase Separation of Pol yner
B ends

H erarchical Sructures of Gystalline Polym
ers

H erarchical Sructures of Polyrmer Al oys

H erarchical Sructures of Pol ymer Sol utions

H erarchical Sructures of Qoss-linked Poly
ner s

Sructure Analysis of Polyners by M croscopy

Sructure Analysis of Polyners by Spectrosco
y

Sructure Analysis of Polyners by Scattering
Techni ques

Thernal Properties of Pol yners

M scosity and Rubber Hasticity of Poyners

Def ormation of Pol yner Solids

Def or mat i on of Pol yner Gonposites and Gl s

I 1 1
60
Review the | ecture contents of Physical Chem
istry I, Il, 11l and Polyner Chemstry |earn
ed as an under graduat e cour se.

Read the | ecture slides on configuration of
a pol yner chai n.

60

Read the | ecture slides on confornati on of a

60




pol yner chai n.

60
Read the lecture slides on miscibility and p
hase separation of pol yner bl ends.

H ory-Higgi ns

60
Read the | ecture slides on crystal structure
s of pol yners.

60
Read the lecture slides on pol yner all oys.

60
Read the | ecture slides on pol yner sol utions

60
Read the | ecture slides on cross-linked poly
ner s.

60
Read the lecture slides on structure anal ysi
s of polyners by mcroscopy.

60
Read the lecture slides on structure anal ysi
s of polyners by spectroscopy.

X 60
Read the lecture slides on structure anal ysi
s of pol yners by scattering techniques.

60
Read the | ecture slides on thernal propertie
s of pol yners.

60
Read the | ecture slides on viscosity and rub
ber elasticity of poyners.

60
Read the | ecture slides on deformati on of po
| yner sol i ds.

60
Read the | ecture slides on deformati on of po
| yner conposi tes and gel s.

A3 The
nain ains of this course are to revi ew pol ym
er physical chemstry based on hierarchical
structures, structure-properties relationshi
, and structural anal ysis of pol yners.

(1

A3 (2 A
3 (3)

A3 *() " "
At the end of this course, students w

i1l be able to (1) understand hierarchical s
tructures of polyners under various states,
(2) understand physical properties of pol yne
rs under various states, (3) understand the
rel ati onshi p between hierarchical structures

and physi cal properties of pol yners to i npr
ove the pol yneric nmaterial s.

Pol yner physi




cal chemistry, Polyner materials, Herarchic
al structure, Sructure-property relationshi
, Sructure anal ysis.

100 60 S udents nust
achi ve 60-points by report (nmax 100- poi nts)
to pass this course.

I 1l Physi cal che
mstry I, Il, IIl, Polyner chemstry, Soft m
aterial s chemstry.

No text book is used.

| SB\NF10 4621081802
KS | SB\N10 406153310X
| SB\N10 4807906356
| SB\NF10 4807907549 KS | SBN\
10 4061543806

B 3 Laboratory of Pol yner Ph
ysical Chemistry on the 3rd floor of buildin
g B2.

HP htt p: // ww chem ous.
ac. j p/ ~1 ppc/ Lect ur es. ht m Le
cture and exercise slides wll be presented
on http://ww chemous. ac. j p/~| ppc/ Lect ur es.
ht mh. Shooting/recording during lecture is n
ot al | oned.
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2.0

Qutline history of coordination chemstry

Expl ai n the el enentary coordi nati on conpound
S.

Expl ai n the applications of famliar netal c
oor di nati on conmpounds in everyday life.

Expl ai n nol ecul ar orbital theory for coordin
at i on conpounds.

Expl ai n el ectroni c spectra of netal conpl exe
S.

Expl ai n the nagnetic prooerties of netal com
| exes.

Expl ain the el ectronic structures of netal c
onpl exes and the el enentary ligand fields th
eory.

Expl ai n the structure diternminati on of netal
conpl exes.

Expl ai n synmetry of crystals, group theory f
or understanding crystal structures of netal
conpl exes.

Expl ai n synt heses and characteri zati on of no
nonucl ear netal conpl exes.

Expl ai n synt heses and characterization of nu
| ti nucl ear netal conpl exes.

Expl ain el enentary organonetal lic chemstry.

Expl ai n netal conpl exes and catal ysts.

Expl ai n el enentry bi ocoordi nati on chenmistry.

Sunmar i ze the content of the lecture so far.

Exani nat i on




Revi ew the | ecture contents of inorgani c che
mstry | earned as an under graduat e cour se.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

Read t he | ecture handout s.

60
Revi ew the contents of the lecture so far.

60
Revi ew the contents of the lecture so far.

The aimof this course is to help students a
cqui re an under st andi ng of the advanced coor
di nati on chemstry.

[Thi s course introduces the foundati on of syn
t heses and characterizetion of netal conpl ex
es.

Thi s course introduces the foundation of spe
ctroscopy and nagnetic properties of netal c
onpl exes.

[Thi s course introduces the foundation of org
anonet al | i ¢ chemstry and bi ocoordi nation ch
emstry.

By the end of the course students will be ab
e to:

Expl ai n the fundanental s of syntheses and ch
aracterization of netal conpl exes.

Expl ain the el ectronic structures of netal c
onpl exes and the el enentary ligand fields th
eory.




Expl ai n synmetry of crystals, group theory f

or understanding crystal structures of netal
conpl exes.

Expl ai n the foundati on of organonetal lic che
mstry and bi ocoordi nati on chemstry.

netal conpl ex, nol ecular orbital theory, lig
and fields theory, electronic structure, ele
ctronic spectra, nagnetic prooerty, catalyst
, organonetal | i c chemstry, biocoordination
chenistry

60
Your overall grade in the class wll be deci
ded based on the foll ow ng: reports 40%and
exani nati on 60%

() 6
Mark Wl ler (), Tina Qverton (), Jonathan
Fourke (), Fraser Arnstrong (),
) C ) «C )

A3 5 508 akashi @ins.ous.ac.jp
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2.0

Qutlining the synthetic organ
i c chemistry.

O scussing the details
of kinetic controls and thernodynamc contr
ol s of reactions

(1 O scussi ng
the details of the enol ate reaction.
(2 D scussing the d

etails of aldol condensation including stere
osel ectivity

(3) Duscussi ng the
details of asymmetric al dol condensation

(4 DOels-Ader D scussi ng
the details of Dels-Ader reaction.

(5 [33- O scus

sing the details of sigmatroic rearrangenent

Expl ai ni ng concept of
retorosynt heti c anal ysis.

(1)
Expl ai ning the application of carbocatio
n to the synthesis of steroids

(2) D el s- A der

Expl ai ninging the application of O
el s-Ader reaction to the synthesis of stero
i ds

(3
Expl aining the application of radical inter
nedi ate to the synthesis of terpenes

(4
Expl ai ning the application of [3,3]-sigma
tropi c rearrangenent to the synthesis of nac
rocyl es

(5
xpl ai ni ng the application of al dol condensat
ion to the synthesis of macrorides

(1)

Reporting the assi gnnent

(2)

Reporting the assi gnnent

Gonducting final exanmination

30 Check the contents of |ecture by | ookin
g up the syllabus

60 Examne r
eversi bl e and irreversi bl e reacti ons

60 Exan ne
the enolate formation and reactivity.

60 BExanine t he




al dol condensati on.

60 Exanine the ex
anpl es of asymm&tric reactions.

D el s- Al der 60 Bxam
ne the D el s-A der reaction

60 Exan ne
the [3, 3] -si gmatropi c rearrangenent

60 Examne the r
etrosynthetic anal ysi s

60 Exanmine th
e fornmation and reacti on of carbocation inte
r nedi at es

D el s-A der 60 Ex
amne the stereoslectivity of Dels-Ader re
action

60 Exam ne the
formati on and reactivity of radical interned
i ates

60 Exam ne
the stereosel ectivity of [3,3]-signatropic
r ear r angenent

60 Exanine the
stereosel ectivity of al dol condensation

60
signing the target nol ecul es to investigate

how t 0 synt hesi ze by appl ying retrosynthetic

anal ysi s

60
signing the target nol ecul es to investigate

how t 0 synt hesi ze by appl ying retrosynthetic

anal ysi s

240
rring out enough revision for the final exam
i nation

The aimof this lecture is to hel p stude
nts under st and basi ¢ concepts of organic syn
thesis including GC bond formation, transf
ornation, protective groups, howto control
asymnmetric centers. Al students acquire th
e advanced reaction know edge and skills req
uired for the organi ¢ synthesis.

n sucessful ly conpl eting

this course, students wll be able to: 1)

Apply reterosynthesis analysis to the sinple

target organic nol ecul es, 2) Apply various

reactions including GCbond formng reactio

ns and transforming reactions to the synthes

is of the target nol ecul es. 3) Uhderstand ho

Wto construct and control the asymmetic cen

ters in the target nol ecul es

D els-Ade
r retrosynt hesis, stereos
el ectivity, kinetic control, thernodynamc c
ontrol, aldol condensation, Oels-Ader reac
tion, radical reaction, signatropic rearrang
enent

60 (20% (80% 60




Your overall grade inthe class will be de
ci ded based on the follow ng: class attendan
ce and short examnations: 20%and final exa
mnation 80% To pass, students nust earn at

| east 60 %of the total points.

(223
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2.0

Introduci ng an outline
of this lecture.

Qystal Chemistry of Inorganic S
olids (1): Explaining unit cell, Bravais |at

tice and MIler index and introducing repres

entative crystal structures for inorganic so

i ds.

Qystal
Chemistry of Inorganic Solids (11): Explain
ing Pauling law for inorganic solids..

Qystal Chemistry of Inorganic Solids (I11):
Explaining Bragg | aw and instruct a cal cul a
tion of lattice paraneters for inorganic sol
i ds.

X
CQystal Chemistry
of Inorganic Solids (1V): Explai ning several
factors determning diffraction intensity (
e.g. atomc formfactor, Lorentz factor, mnul
tiplicity factor, (polarization factor and s
tructure factor) in details.

CQystal Chemstry of |norganic
Solids (M): Explaining howto cal culate str
ucture factor of Xray diffraction and cal cu
| ating the structure factors for representat
i ve crystal solids.

Inte
rnati onal Tabl e : Qystal Chems

try of Inorganic Solids (M): Explaining sym

netry operation and space group for crystal

soi | ds and howto use International Tabl e.

CQystal Chemistry of Inorganic Solids (
MI1): Explaining Retveld refinnent for crys
tal solids in powder.

Ther nodynami cs of | norganic So
lids (1): Explaining a variation in chem cal

potential wth tenperature or pressure in i

nor gani ¢ sol i ds such as oxi des and carbonat e

S.

Ther nodynami cs of |no
rganic Solids (11): BExplaini ng ther nodynam c

equilibriumfor inorganic solids in viewpoi

nts of physical equilibrium(phase trasition

and chenical equilibrium (deconposition) u

Si ng representative i norgani ¢ conpounds.




Ther nodynamics of Inorganic Solids (111):
Expl ai ning a formati on of conpl ex oxides in
Vi ewpoi nt of t her nodynani cs.

Ther nodynamics of Inorganic Solids (1V)
Expl ai ning an evaporation of oxides in vie
Mmpoi nt of equilibriumvapor pressure, vapor
speci es and oxygen partial pressure.

Ther nodynam cs of | norgani c Sol

ids (M): Explaining a rel ationshi p between m
elting point and lattice energy of oxides an
d chl ori des usi ng several thernodynam c data

Ther nodynami cs of | nor gani

c Solids (M): Explaining a thernal deconpos
tion of alkali-earth carbonates and conpl ex
oXi des usi ng several thernodynam c data.

Sunmari ze the content of

the lecture so far.

60 Reviewthe lecture contents of chenist
ry of crystals, solid-state chemstry and ma
terial chemstry of the crystal learned as a
n under graduat e cour se.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |
ect ure handout s.

60 Read the |

ect ur e handout s.

60
ts of the lecture so far.

Revi ew t he conten

mof this course is to hel p students acquire




an understanding of inorganic solids in vie
Mpoi nts of crystal structure and ther nodynam
i cs. This course introduces: (1) the crystal

| ogr aphi ¢ know edge of inorganic solids such
as Bragg law space group, (2) the analysis
of crystal structure for inorganic solids b
y powder X-ray diffraction, and (3) the ther

nodynam ¢ know edge of inorganic solids such
as G bbs free energy, partial pressure.

X

By the end of the course students wll b

e able to: (1) explain Bravais lattice, MII

er index, Bragg law, symmetry and space grou

ps for inorganic solids, (2) determne latti

ce constants and cal cul ate structure factors

for inorganic solids, (3) explain the forna
tion of conplex oxides in viewoint of therm
odynami cs, and (4) understand the nelting po

i nt and deconposi tion of oxides, chlorides a

nd car bonat es.

X

powder X-ray diffrac
tion, crystal structure, unit cell, Bravais

| attice, Mller index, Bragg | aw symmetry,

Sspace groups, structure factors, thernodynam

i cs, oxides, chlorides, carbonates, Gbbs fr

ee energy, vapor pressure, partial pressure,

thernal deconposition, lattice energy, Mde

| ung ener gy
60 Your
overal| grade in the class will be decided b
ased on the follow ng: class attendance, sho
rt examnations (60% and reports (40%.
Chemstry
of inorganic materials, Solid-state chemstr
, Gonpr ehensive exercise |, Il, Il and IV
Dstributing the |ecture handou

ts.

X 2 | SBN 978-4-25
4- 14082- 8

| SBN\B78- 4- 06- 154390- 4 2

| SBN 4-621- 03905-9
A3 6 Yasushi Sato [6F, Bu

i 1ding A3], Qource of Chemistry, Gaduate sc
hool of S cence
° Sone as

si gnnents such as reports and quizzes wll b

e explained inthis lecture.

° No photo and record durin
g this lecture.
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2.0

Explain the rel ation betw
een organi ¢ reactions and nol ecul ar orbital s

Expl ai n the fundane
ntal s of nol ecul ar orbital nethod (1st. |ect
ure).

Expl ai n the fundane
ntal s of nol ecul ar orbital nethod (2nd. |ect
ure).

Expl ai n the fundane
ntal s of nol ecul ar orbital nethod (3rd. |ect
ure).

Explain the orbital inter
action in organi c nol ecul es.

Expl ain the front
ier orbital theory (1st. lecture).

Expl ain the front
ier orbital theory (2nd. lecture).

Explain el e
ctrophilic addition reacti ons usi ng nol ecul a
r orbital nethod (1st. lecture).
Explain el e
ctrophilic addition reacti ons usi ng nol ecul a
r orbital nethod (2nd. lecture).
Expl ai n nucl
eophi | i ¢ substitution reactions using nol ecu
| ar orbital nethod.
Expl ai n nucl
eophi | i ¢ substitution reactions using nol ecu
| ar orbital nethod.
Vdodwar d- Hb mann Expl ai n the Vo
dwar d- Hof f nann _rul e.
D el s- A der Explain c
ycl oaddi ti on reactions including D el s-A der
reacti on.
Expl ai n el ectrocyclic reac
tions.
Expl ain signmatropi c rea
Ccti ons.

Gonduct a peri odi ¢ exani nat i on.

60
onfirmthe understandi ng of organic reaction
s using the el ectronic theory of organic che
mstry
60 Revi ew

t he concept and usage of nol ecul ar orbital m
et hod.

60 Revi ew




t he concept and usage of nol ecul ar orbital m
et hod.

60 Revi ew
t he concept and usage of nol ecul ar orbital m
et hod.

60 Revi ew
t he concept and usage of nol ecul ar orbital m
et hod.

60 Revi
ew reacti on nechani sns for typical organic r
eact i ons.

60 Revi
ew reacti on nechani sns for typical organic r
eact i ons.

60 Revi
ew reacti on nechani sns for typical organic r
eact i ons.

60 Revi
ew reacti on nechani sns for typical organic r
eact i ons.

60 Revi
ew reaction nechani sns for typical organic r
eact i ons.

60 Revi
ew reaction nechani sns for typical organic r
eact i ons.

O el s- A der
60 Revi ew O el s- Al der reaction and
restudy about its reaction nechani sm

60 Prest udy about
a cycl oaddti on reacti on.

60 Prest udy about
an el ectrocyclic reaction.

60 Prestudy ab
out a signatropic reaction.

120 Review th
e contents of this |ecture course.

Gaussi an

This lecture course expl ai ns and
di scusses several organic reactions wth the

orbital concepts, and the aimis to help st

udents i n under st andi ng organi c reactions |o
gically. For the help of understanding, the

MD cal cul ati on program

- ]
[ ]

der st andi ng of organic reactions using the o
rbital concepts. m Explaining logically the m
echani sns of organic reactions using the orb
ital theory and the el ectronic theory of org
ani c chemstry. m Application of above thinki
ng to published practical reactions.

Q gani c reaction,
Ml ecul ar orbital theory, Fontier orbital,
S ereoel ectronic effect

60 70% 30% 60%

'Your overall grade in the class wll be deci
ded based on the follow ng: a periodic exam
nation 70% reports and exerci ses 30% Accep
table score is over 60 points out of 100 poi




nt s.

-1V Lecture courses
of organi c chemstry, Conprehensive Exercise
-1V

b Lect ure handou
ts wll be provided besides Véb-based nateri
al s.

A3 3 Kan Vékanmatsu (A3 bldg. 3rd. fl

Veéb
The lecturer strongly w sh
es the students understand fundanental organ
i c reactions beforehand. The answer of the e
xamnation is notified via Véb. URL: http://
W chem ous. ac. | p/ " waka/




MBC5RL10

Laser spectroscopy for chenistry

3

(17_18)

2.0

Principles of g
uant umt heory.

Applic
ation of quantumtheory to sinpl e processes
such as translation, rotation and vibration
not i ons.
Ml ecul ar b
ehavi or : Absorption, Emssion and Rel axatio
n.
d assi cal nechani cs vs quant um nechani cs.
Schr ddi nger equat i on.
Tunnel i ng effect.
Quantumtheory for th
e nol ecul e (Quantumchemstry).
Bor n- Qopenhei ner Born
- Qppenhei ner approxi nation : Separation of e
| ectrons and nucl ei part.
Separation of vibration a
nd rotation.
Vdvef unction and ene
rgy of the nol ecul e.
Ti ne- depend

ence perturbation theory for dynanics.

For bi dden trans
ition and al | owed transition.

Mbronic interacti
on.

Laser spectr
oscopy : General features of spectroscopy an
d vi brational spectra.

Advanc
ed | aser spectroscopy for chemstry.

60 To read the




textbook on principl es of quantumt heory.

60 To read the
text book on application of quantumtheory t
0 sinpl e processes.
60 To read the
text book on nol ecul ar behavi or .
60 To read th
e textbook on classical nechanics and quantu
m nechani cs.
60 To read
t he textbook on Schrddi nger equati on.
60 To read the t
ext book on tunneling effect.
60 To read the tex
t book on quantumtheory for the nol ecul e.
Bor n- Qopenhei ner 60 To
read the textbook on Born-Qppenhei ner appro
Xi mat i on.
60 To read the
text book on separation of vibration and rot
at i on.
60 To read t
he t ext book on wavefunction and energy of th
e nol ecul e.
60 To read the
text book on tine-dependence perturbation th
eory for dynamcs.
60 To read th
e textbook on forbidden transition and al | ow
ed transition.
60 To read the t
ext book on vi broni c interaction.
60 To read the t
ext book on general features of spectroscopy.
60 To read t

he t ext book on advanced | aser spectroscopy f
or chemstry.

A3 The course teaches the fundanen
tals of quantumtheory and its applications

to biological systens, including the electro

ni c structures and spectroscopi ¢ properties

of biol ogi cal nol ecul es. Together w th quant
umtheory, this course provides brief review

s of classical nechanics, wave nechanics, el

ect romagneti smand optics, which are hel pful




for understanding the origin of quantumthe
ory.

Born
- Qppenhei ner

By the end of this course,
students will be able to: 1. Uhderstand the

basi ¢ principles of quantumtheory and its a

pplication to el enentary processes. 2. lhder

stand the physical origins of various inter-

and intra-nol ecul ar forces. 3. Whderstand t

he el ectronic excited states, vibrational st

at es and dynamic properties of biol ogical no

| ecul es by neans of spectroscopi ¢ experi nent

S. 4. lhderstand the basic principles of cla

ssi cal nechani cs as a base of quant um nechan

j Cs.

Quant um
t heory, Schrodinger equation, nternol ecul a
r interactions, nol ecul ar spectroscopy, Lase
r

60
Lear ni ng achi evenent is eval uated by a repor
t (80% and drills (20%.

D A MQarrie
and J. D S non, Physical Chemistry, A Mlec
ul ar Approach, Uhiversity Science Books.

P. Atkins and J. D Paula, Physical Chem
stry, eight edition, ford Lhiversity Press

2 Laboratory of Laser Spec
troscopy, 2nd floor of Building B2

Necessary know edgene
nt: Quant um nechani cs and quant um chemstry

i n under graduat e | evel .

Feedback of the exercise is

done by explaining it in the lecture.

Recordi ng and taki ng phot o

s of this lecture are totally prohibited.




MBC5V110

B omaterial Chenmistry

2

(17_18)

2.0

Qientation. Explain the content and ai mof
cour se.

Fundanent al of pol yner chemstry. Explain th
e fundanental of pol yner chemistry.

Sructure and property of polyner. Explaint
he structure and property of pol yner.

B opol yner. Explain the definition and cl ass
i fication of biopol yner.

Mbno- and ol i go- sacchari des. Expl ai n the non
0- and ol i go-saccharides for naterial.

Pol ysacchari des. Expl ai n the pol ysacchari de
for naterial.

Amno acids and protein. Explain the structu
re and property of amino acids and protein.

Protein (1). Explain the utilization of prot
ein and peptide for biomaterial .

Protein (2). Explain the utilization of prot
ein and peptide for engineering material.

DNA RNA DNA RNA
CNA and RNA Expl ai n the fundanental of DNA
and RNA

DNA DNA
Sructure and function of DNA Explain the s
tructure and function of DNA

Nucl eic acid as a functional naterial . Expla
inthe nucleic acid as a functional naterial

B omaterials (1). Explain the biomaterial .

B omaterials (2). Explain the biomaterial .

1 14
Sunmar i ze the content of the lecture so far.

Termend exam nat i on.

Read the syl | abus and conformthe content an
d ai mof course.

30




60
Prepare for the general polyner at library.
Revi ew the lecture.

60
Prepare for the structure and property of po
|yner at library. Reviewthe lecture.

60
Prepare for the general biopolyner at |ibrar
Reviewthe lecture.

Revi ew the contents of the lecture so far.

90
Prepare for the nono- and ol i go- sacchari des
at library. Reviewthe lecture.
60
Prepare for pol ysaccharide at library. Revie
wthe lecture.
90
Prepare for the rel ati onship between amno a
cid and protein at library. Reviewthe lectu
re.
60
Prepare the utilization of protein for bioma
terial at library. Reviewthe |lecture.
10
60
Prepare the utilization of protein for engin
eering material at library. Reviewthe lectu
re.
DNA R\A 11
A R\A 90
Prepare the rel ationshi p between DNA and RNA
inlibrary. Reviewthe lecture.
DNA 12
A 60
Prepare the structure and function of DNA in
library. Reviewthe lecture.
13

60
Prepare the utilization of nucleic acid for
naterial. Reviewthe lecture.

60
Prepare the bionaterial at library and under
stand to the rel ati onshi p between bi opol yner
and naterial.
60
Prepare the bionaterial at library and under
stand to the rel ati onshi p between bi opol yner
and naterial.
1 14
90
Revi ew the contents of the lecture so far.
1 15 240




Large amount of bi opol yners, such as pol ysac
charide, protein, nucleic acid, and natural
rubber, are present in natural world. This c
ourse introduces the structure and property
of bi opol yner to students taking this course
. Additionally, it also explains the utiliza
tion of biopolyner for bionedcal, bioengine
ering, and environnental materials.

The goal s of this course are to:

(1) be able to explain the saccharide for bi

onateri al ,

(2) be able to explain amino acid and prot ei

n for bionaterial,

(3) be able to explain nucleic acid for bi om
aterial,

(4) be able to explain the concept of bi onat

erial.

Pol yner, B opol yner, Polyner naterial, B oma
terial

60

(60% (40%
100 60

'Your overall grade in the class wll be deci
ded based on the fol | ow ng:

- short reports: 40%

- termend examnation: 60

[To pass, students nust earn at |east 60 poin
ts out of 100.

D stribute the | ecture handouts.

WI1 be introduced in the cl ass.

()
dfice: Building B2, Laboratory for biopol ym
er.
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2.0




30

30

30

30

60

60

120

120

120

120

120

90

90

120

120

60

70% 30




MBC57120

Gonpr ehensi ve Exerci se |

(18 18)

2.0

Gont ent s:

1. Choosi ng the speci alized topics in the fi
eld of chemstry.

. Reading the literatures of the topics in
Engl i sh.

3. Maki ng adequat e preparation for the oral
present ati on.

4.@ving the oral presentation of the topic
S.

The students are required to read the liter
atures in English and eval uate the najor stu
dies interns of their nethods, results and
concl usi ons in the topics.

'You surmari ze the scientific data and nake a
dequat e preparation for the oral presentatio
n.

D

This course deal s with the basic concepts a
nd principles of chemstry. It enhances the
devel opnent of students’ skill in reading th
e literatures in English and in naking oral
present ati on.

At the end of the course, students shoul d be
able to do the fol | ow ngs

1. Recogni ze and recall najor terns and conc
epts in chemstry.

?. Describe and explain naj or nethods and th
eori es.

3.Bval uate najor studies in terns of the ne
t hods, results, concl usions.




Literatures search, reading literatures in E
nglish, presentation,

60

70%
Your final grade wll be deci ded based on
the oral presentation (70% and Qand A(30%

30

Al | classes held in graduate school of chem
stry

Text books will be introduced fromthe instru
ctor.

Ref er ence docunents will be introduced from
the instructor.

Faculty staff

No phot ograph and no recoding are all owed in
the cl ass.




MBC57130

[Topics in Chemistry |11

(17_18)

1.0

A4

A4 *

60




MBC52210

Gonpr ehensi ve Exercise |11

(17_17)

2.0

Gont ent s:

1. Choosi ng the speci alized topics in the fi
eld of chemstry.

. Reading the literatures of the topics in
Engl i sh.

3. Maki ng adequat e preparation for the oral
present ati on

4.@ving the oral presentation of the topic
S.

The students are required to read the liter
atures in English and eval uate the najor stu
dies interns of their nethods, results and
concl usi ons in the topics.

'You surmari ze the scientific data and nake a
dequat e preparation for the oral presentatio
n.

This course deal s with the basic concepts a
nd principles of chemstry. It enhances the
devel opnent of students’ skill in reading th
e literatures in English and in naking oral
present ati on.

At the end of the course, students shoul d be
able to do the fol | ow ngs

1. Recogni ze and recall najor terns and conc
epts in chemstry.

?. Describe and explain naj or nethods and th
eori es.

3.Bval uate najor studies in terns of the ne
t hods, results, concl usions.




Literatures search, Reading literatures in E
nglish, Presentation

60

70% 30
Your final grade wll be deci ded based on
the oral presentation (70% and Qand A (30%

Al | classes held in graduate school of chem
stry

Text books will be introduced in the cl ass

Ref er ence docunents will be introduced in th
e cl ass.

Faculty staff

No phot ograph and no reco
ding are allowed in the cl ass.




MB6B110

Solid-Sate Chenistry

2

(17_18)

2.0

Qutlining internol ecul ar forces and nol ecul a
r crystals.

Expl ai ning crystal systens, symmetry of crys
tals, and space groups.

X
Expl ai ning X-ray diffraction and the relatio
nshi p anmong the Bnal d sphere, reciprocal |at
tice, and diffraction pattern.

Expl ai ni ng the quant umchemstry of nol ecul e
s centered on the nol ecul ar orbital s based o
n the Hickel nethod.

Expl ai ni ng the quant umchemstry of nol ecul e
s focused on symmetry orbital s

Expl ai ni ng the quantumchemstry of solids b
ased on tight-hindi ng approxi nati on.

Expl ai ni ng the energy band structure, Ferm
surface, and density of state (D3p), etc.

Expl ai ni ng the fundanental s of sem conduct or
S using energy band structure and outline th
e application of PN junction.

Expl ai ning el ectric conductivity and Seebeck
coefficient for investigating transport phe
nonena in the solids.

Expl ai ni ng the nagnetic properties such as C
urie-Vi ss rule, magnetic nonent, paranmagnet
i sm di amagneti sm

Expl ai ni ng magnetic properties such as ferro
nagneti sm antiferronagneti sm Pauli paranag
netic.

Expl ai ning the el ectron correl ati ons, Hibbar
d nodel, Mbtt transition, and Peierls transi




tion.

Expl ai ning the dielectric properties such as
dielectric polarization and dielectric cons
tant.

Expl ai ning ferroel ectric, pyroelectric, piez
oel ectric, and their application exanpl es.

Sunmar i zing the content of the lecture so fa
r.

60
Review the | ecture contents of chemistry of
crystals, solid-state chemstry and nateri al
chemstry of the crystals | earned as an und
er gr aduat e cour se.

Read t he | ecture handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60

60
Revi ew the contents of the lecture so far

The aimof this course is to help students a
cqui re an understanding of the advanced sol

i d chemistry.

Thi s course introduces the foundations of cr
ystal | ography require to anal yze crystal str
uct ur es.

[Thi s course introduces students to the band




theory that is inportant in understanding th
e solid chemstry.

IThi s course introduces the fundanental s and
appl i cations of semiconductors, netals, ferr
onagnets, ferroel ectrics etc.

By the end of the course students will be ab
e to:

* Explain internol ecul ar forces and nol ecul a
r crystals.

* Explain crystal systens, symmetry of cryst
al s, and space groups.

* Describe the rel ationshi ps anong the Baal d
sphere, reciprocal lattice, and diffraction
pattern.

* Explain the el ectronic structures and the

transport phenonena such as el ectric conduct
ivity in the solids based on the band t heory

* Uhderstand the nagnetic and dielectric pro
perties of the solids.

X
PN

crystal systens, space groups, X-ray diffrac
tion, Bnald sphere, reciprocal lattice, diff
raction pattern, Hickel nethod, energy ban
d structure, Ferm surface, sem conductor, P
N junction, paranagneti sm diamagnetism fer
romagneti sm antiferronagneti sm el ectron co
rrelations, Hibbard nodel, Mtt transition,
Pei erl s transition, ferroel ectric, pyroel ect
ric, piezoelectric

60

'Your overall grade in the class wll be deci

ded based on the foll ow ng: class attendance
and short exaninations: 40%and reports 60%
To pass, students nust earn at |east 60%o0
f the total points.

60

i 2 )

Dstribute the | ecture handouts.




MBG6CL10

Sructural Qganic Chenmistry

3

(17_18)

2.0

ni ¢ stucture and nol ecul ar orbital of atomic
el enent s.

Expl ain el ectro

Expl ai n el ectronic

properties of nol ecul es and conj ugat ed conpo
unds.

Explain inter- and

i nt ranol ecul ar i nt eracton.

Explain aronaticity.

Expl ain structure of cojug

at ed conpounds.

Explain structure an

d reactivety of carbocation and carbani one.

Expl ai n st ereoi soneri sm

and chirality of nol ecul es.

Expl ai n nol ecul ar strain

and structure.

Expl ai n conformati on an

al ysi s and nol ecul ar nechani cs.

Qutline supranol ecul ar chem

i stry.

Expl ai n nol ecul ar recogni

tion and nol ecul ar organi zati on.

n bond and supranol ecul es usi ng hydrogen bon
di ng.

Expl ai n hydr oge

Expl ai n van der Vdal s

i nteraction.

Expl ai n charge-transfer in

teraction.

Expl ai n construction

of supranol ecul es wth coordi nati on bond.

H nal exanmination.

60 Uhderstandi ng | ecture contents an
d reviewthe lecture contets of organic chem
i stry.

60 Read the te
Xt .

60 Read the te
Xt .

60 Read the te
Xt .

60 Read the te
Xt .

60 Read the te
Xt .

60 Read the te




Xt .

60 Read the te
Xt .
60 Read the te
Xt .
20 Reaserch som
e references about supranol ecul es.
60 Read the te
Xt .
60 Read the te
Xt .
60 Read the te
Xt .
60 Read the te
Xt .
60 Read the te
Xt .

180 Review th
e contents of this |ecture course.

- This clas
s wll teach the physical and chemcal prope
rties of various organic nol ecul es and the c
orrel ation of properties and structure of no
| ecul es. The structure and internol ecular in
teracti on of supranol ecules wll also be dis
cussed.

(Descri be

the nol ecul ar structure and el ectronic prop
erties of organic conpounds.)

(Under st andi ng t he ba
sic principle of suparanol ecul ar chemstry s
uch as inter- and intranol ecul ar interaction
L) (Understand t he Host - Gues
t chemistry.)

Mol ecul ar stru
cture, Mlecular orbital, TT-conjugation sys
tem Ml ecul ar assenbly, Supranol ecul ar chem
i stry

60 70 30 60
Reports, exercise (30% and final e
Xani nation (70%

-1V




MBGGK110

Environnental Anal ytical Chemistry

1

(17_18)

2.0

(Environnental pol | ution
and chenical neasurenents.)

(Behavi or of pollutants
in environnent.)

(Fundanent al
of environnental neasurenents and Measur enen
t patterns and net hods.)

(Principles of detection
and i nstrunents.)

(Principles of detection
and i nstrunents.)

(Managenent of i naccur
acy and precision for neasurenents.)

(Sanpling.)

(Monitoring.)

(S npl e neasurenent ne
thods and sinplification of neasurenent neth
ods. )

(Design of environne
tal investigations and neasurenents.)

(Practice of enviro
nment al neasurenents: Ar and water.)

(Practice of environne
ntal neasurenents: | ndoor environnent.)

(Practice
of environnental neasurenents: Vérking enivi
ronnent and Véstes, soils, and pol | uted soil

s.)

(Establ i shnent of e
nvi ronnent al neasurenent net hods and devel op
nent of instrunents.)

(Managenent of | aboratory
envi ronnent . )

(F nal examination.)

have read the | ecture handouts of Behavi or
of pollutants in environnent.) Sandard |ear
ning tine:. 90 mn.

90 (To h
ave read the | ecture handouts of Environnent
al pollution and chemical neasurenents.) Sta
ndard learning tine: 90 mn.
90 (To

90 (To have read the | ecture handouts of
Fundarent al of environnental neasurenents a
nd Measurenent patterns and nethods.) S anda
rd learning tine: 90 mn.

90




(To have read the | ecture handouts of Pri
nci pl es of detection and instrunents: Gs an

d atmospheric particulate matters.) Sandard
learning tine: 90 mn.

90 (To have read the | ecture hando
uts of Principles of detection and instrunen

ts: Witer pollutants, anal ytical instrunents

, and continuosly anal ytical instrunents.) S

tandard | earning tine: 90 nin.

0 have read the | ecture handouts of Minagene
nt of inaccuracy and precision for neasurene
nts.) Sandard learning tine: 90 mn.

90 (T

read the | ecture handouts of Sanpling.) Sa
ndard learning tine: 90 mn.

90

(To have

read the | ecture handouts of Mbnitoring.) S
tandard learning tine: 90 nin.

90

(To have

0 have read the lecture handouts of Snple m
easur enent net hods and sinplification of nea
surenent nethods.) Sandard learning tine: 9
0 nin.

90 (T

(To have read the | ecture handouts of Design
of environnental investigations and neasure
nents.) Sandard learning tine: 90 mn.

90

(To have read the | ecture handouts of Pract
i ce of environnental neasurenents: Air and w
ater.) Sandard learning tine: 90 mn.

90

0 have read the | ecture handouts of Practice
of environnental neasurenents: |ndoor envir
onnent.) Standard learning tinme: 90 mn.

90 (T

90 (To have read the | ecture handout s
of Practice of environnental neasurenents:
Vér ki ng envi ronnent and Vdstes, soils, and p
ol luted soils.) Sandard learning tine: 90 m
i n.

(To have read the | ecture handouts of Estab
| i shnrent of environnental neasurenent net hod
s and devel opnent of instrunents.) Sandard
| earning tine: 90 mn.

90

ve read the | ecture handouts of Mnagenent o
f laboratory environnent.) Sandard |earning
tine: 90 min.

0 (To ha

90
ewed all the lecture handouts.) Sandard | ea
rning tine: 90 nin.

(To have revi

(The aimof this courseis tointro
duce net hods for neasurenents of environnent
al pollutants.)

b “ ”

(Sudents w il be able to understand net hods




for neasurenents of environnental poll utant

s.)

Environnent, Analytical chemistry

60

50% 50% 60%
Your final grade will be calculated ac
cording to the followng process: short repo
rts (50% and final examnation (50%. To pa
Ss, students nust earn at least 60 points ou
t of 100.)

B\4- 320- 07160- 3 Lect ure handout s

| SB\4- 7827- 0383- X
Practical environnental analysis Mroslav
Radoj evic and Madimir N Bashkin RS C |SBN
0- 85404- 594- 5

4 Laboratory of Anal ytical Chem
istry, Hoor 4, Building B2

Feedback
of your works will enable you to
cone to the Laboratory of Anal ytical Chen st
ry.
You nust not record this |
ecture by a nechani cal recorder and take any
phot ographs of this |ecture.




NBGBQL10

Goordi nati on Chemistry 11

2

(17_18)

2.0

Qutlining elenents and its el ectron confi gur
ati ons.

Expl ai ning the wave function and its phase.

Expl ai ning the el ectronic structures of |ant
hanoi d el enents, actinoid el enents, and tran
sur ani um el enent s.

Expl ai ni ng the quant umchenistry of coordi na
tion conpounds focused on symmetry orhitals.

Expl ai ni ng the quantumchenistry of netals c
entered on the nol ecul ar orbital s based on t
he density functional theory.

Expl ai ni ng the quantumchenistry of intrinsi
c semconductors centered on the nol ecul ar o
rbital s based on the density functional theo

ry.

Expl ai ni ng the quant umchemstry of ionic co
npounds centered on the nol ecul ar orbitals b
ased on the density functional theory.

Expl ai ni ng the quant umchenmistry of nononucl
ear conpl exes centered on the nol ecul ar orbi
tals based on the density functional theory.

Expl ai ni ng the quantumchemstry of cluster
conpl exes centered on the nol ecul ar orbital s
based on the density functional theory.

Expl ai ning the optical properties such as el
ectroni ¢ spectrum X ray phot oel ectron spect
rumof the coordinati on conmpounds.

Expl ai ni ng the nagnetic properties such as p
ar amagnet i sm di anagneti smof the coordi nati
on conpounds.

Expl ai ni ng the spectrochemcal series of lig
ands.

Expl ai ni ng the spectrochemcal series of net
al s.

Expl ai ning the X-ray powder diffracti on and
structural characterization of organic |igan
ds.




Sunmar i zing the contents of the lecture so f
ar .

120

Revi ew the | ecture contents of inorgani c che
mstry |, inorganic chemstry Il, inorganic
chemstry |11, coordination chemstry, and g
uantumchenistry as an under graduat e course.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60
Read t he | ect ure handout s.

60

Read t he | ecture handout s.

120
Revi ew the contents of the lecture so far.

A2
The aimof this course is to help students a
cqui re an under st andi ng of the advanced coor
di nati on chemstry.
[Thi s course introduces the foundations of qu
antumchemstry require to anal yze Mil |i ken
popul ati on.
IThi s course introduces students to the densi
ty functional theory that is inportant in un
der standi ng the coordi nati on chemstry.
[Thi s course introduces the fundanental s and
appl i cations of netals, intrinsic sem conduc
tors, nononucl ear conpl exes, cluster conpl ex
es etc.

By the end of the course students will be ab
e to:




*Explain crystal field theory and ligand fie
| d theory.

*Expl ai n | ow spi n conpl ex and hi gh-spi n conp
| ex.

*Explain the electronic structures and the t
ransport phenonena such as el ectric conducti
vVity in the coordi nati on conpounds based on
the density functional theory.

*Uhderstand the optical and nmagnetic propert
i es of the coordination conmpounds.

mave function, phase, atomc orbital, nolecu
| ar orbital, elenent, periodic table, rare e
arth, nmagnetic property, Xray structure, de
nsity functional theory, point group, charac
ter table, symmetry orbital, X ray photoel ec
tron spectrum density of state, electronic

spectrum spectrochenmical series, Milliken p
opul ati on anal ysi s, closest packing, intrins
i ¢ semconductor, rock salt structure, solid
solution, Retveld refinenent, lattice para
neter, pattern fitting nethod, charge fli ppi

ng net hod

60

'Your overall grade in the class wll be deci
ded based on the foll ow ng: class attendance
and short exaninations: 60%and reports 40%

40 % 60 %

I
Goordi nati on Chemistry |

D stribute the | ecture handouts.

Dv-Xa

( Japanese)

978- 4782707678

AL 3
e-nai | : gsakane@hem ous. ac. j p
ht t p: // waw chem ous. ac. j p/ ~ gsakane/
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2.0




30

30

30

30

60

60

120

120

120

120

120

90

90

120

120

60

70% 30




ME362120

Gonpr ehensi ve Exercise |1

(18 18)

2.0

Gont ent s:

1. Sunmari zi ng experinental data for the pro
oress report.

P.Bvaluating major studies in terns of the
net hods, results, concl usions.

3. Maki ng adequat e preparation for the oral
present ati on

4.dving the progress report of master’ s co
ur se thesis.

The students are required to summari ze expe
rinental data and eval uate the naj or studies

interns of their nethods, results and conc
| usions. The students nake adequat e prepara
tion for the progress report.

This course introduces the fundanental of a
cadem c research to students. It al so enhan
ces the devel opnent of students’ skill in ca
rrying out chemcal experinents.

At the end of the course, students shoul d be
able to do the fol | ow ngs

1. Recogni ze and recall najor terns and conc

epts in chemstry.

P. Describe and explain experinental results

3.Bval uate najor studies in terns of the ne
thods, results, conclusions.

Literatures search, Reading literatures in E
ngl i sh, Presentation

60

70%

30




Your final grade wll be deci ded based on
the oral presentation (70% and Qand A (30%

Al | classes held in graduate school of chem
stry

Text book will be introduced in the cl ass

Reference literatures wll be introduced in
t he cl ass.

Faculty staff in the | ab.

No phot ograph and no reco
ding are allowed in the cl ass.




M36Z130

[Topics in Chemistry |

(17_18)

1.0

eration of a nol ecul ar structure and a 3D st
r uct ur e

General consi d

General consi derati on of nol ecul
ar conf or nati ons

hrough the basics of a nol ecul ar structure

General ¢
onsi deration of internol ecul ar interactions
Qutline of host-guest chenistry
o]
utline of supranol ecul ar chemistry
D
scussi on of chenmistry in confined space
I ntrod
uction of supranol ecul ar pol yner chemistry
Sunmary and out | ook
Read t

cs of a nol ecul ar conf ornati on

Read t hrough the basi

of noncoval ent bonds

Revi ew t he basi cs

st chemstry

Look t hrough host - gue

r chemstry

Look t hrough supranol ecul a

st-guest chemistry and supranol ecul ar chems
try

G over

ho

i stry

Revi ew pol yner chem

of the topics given

Revi ew t he sunmary

60

100 60




Supr anol ecul ar Chemistry by Jonathan W S ee
d Jerry L. Atwood
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[Topics in Chenistry 11
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1.0
d-
30
0
30
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60 100 60
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Gonpr ehensi ve Exercise |V

(17_17)

2.0

Gont ent s:

1. Sunmari zi ng experinental data for the nas
ter course presentation.

P.Bvaluating major studies in terns of the
net hods, results, concl usions.

3. Maki ng adequat e preparation for the oral
present ati on

4.@ving the oral presentation of naster’ s
cour se thesis.

The students are required to summari ze expe
rinental data and eval uate the naj or studies

interns of their nethods, results and conc
| usions. The students nake adequat e prepara
tion for the oral presentation.

The aimof this course is to help students
acqui re the necessary skill and know edge ne
eded to achieve a better performance in the
naster’ s experinent and thesis.

At the end of the course, students shoul d be
able to do the fol | ow ngs

1. Recogni ze and recall najor terns and conc

epts in chemstry.

P. Describe and explain experinental results

3.Bval uate najor studies in terns of the ne
thods, results, conclusions.

Literatures search, Reading literatures in E
ngl i sh, Presentation

60

70%
Your final grade wll be deci ded based on

the oral presentation (70% and Qand A (30%

30




Al | classes held in graduate school of chem
stry

Textbook will be introduced in the cl ass,

Reference literatures wll be introduced in
t he cl ass.

Faculty staff in the |ab.

No phot ograph and no reco
ding are allowed in the cl ass.
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Advanced Lecture on Ml ecul ar Geneti cs

(17_18)

2.0

1 tR\A

180

180

180

180

180

180

t RNA

180

180

180

180

180

180

180

180

180

180




CNA - RNA

60

50

60%

hashi kana@ll s. ous. ac.jp
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Advanced Anal ytical Science of Food Function

(17_18)

2.0

N~k B AP-1

PPA

60

100




MBEL5Y110

Advanced General Life Science |

3

(17_18)

2.0

180

60
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Gonpr ehensi ve Exerci se |

(17_18)

2.0

60




MBL52210

Gonpr ehensi ve Exercise |11

3

3

(17_17)

2.0

60
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Advanced Applied Food Chenistry

(17_18)
2.0
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
A G1, G2
G1, C
L2
60 50 50

086- 256- 9496
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Advanced Labor at
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2.0

10

60

60%

40

60

M
[TEL 086- 256- 9417
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2.0

aptive i mmunity
te imunity

innate i nmunity

ad
i nna

i nmunol ogy

i nnate i munity adaptive i munity

60
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Gonpr ehensi ve Exercise |1
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2.0

60




MBL62210

Gonpr ehensi ve Exercise |V

3

3

(17_17)

2.0

60




MBMDZ110

Thesi s Wrk

(17_18)

12.0

12

[The schedul e of the course

1st year: discussing the topics of the naste
r thesis April - July

Choose the topic of the thesis, obtain the b
asi ¢ know edge and | earn about the precedi ng
study inthe related area of the nathematic
S
July - Mrch

Mérk on the thesis projects

Pnd year: discussing the application or the
expansi on of the results obtained in the fir
st year April - June

Make an appropri ate assessnent of the resear
ch done in the first year July - Decenber
Gontinuing the work on the thesis projects J
anuary - February

Make an abstract of the thesis, prepare for
the presentation of the thesis, conplete the
witing of the thesis

Ask the thesis advisor f
or the gui dance

Lhder the supervision of the thesis advisor,
the students are expected to do i ndependent
and original research in the chosen topic o

f nathematics. Through this program the stu
dents | earn howto find research problens, h
owto read research papers, and howto commu
ni cate the mathenatical results to non- speci
alists, as well as the ability to think | ogi
cally and critically, the professional commu
nication skills, and the sel f-nanagenent.




60 (100% The grades are g
i ven based on the thesis and the oral presen
tation of the thesis.

Al courses in the naster progra

m
Lhder the supervision of the thesis
advi sor
Lhder the supervision of the thesis
advi sor

Representative: the presid
ent of Ckayanma Lhiversity of science (or the
thesi s advi sor)

Uhder the supervision of
the thesi s advi sor
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Infornatics and Applied Probability al

(17_18)

2.0

60




c_ MVBER10

I nfornatics and Applied Probability c

(17_17)

2.0

I ntroduce an idea of inverse problens for pa
rtial differential equations.

I ntroduce a nodel 1ing of heat equation, and
expl ain an idea of initial-val ue and boudary
val ue probl ens.

Expl ai n sone i nportant properties of solutio
ns of heat equation.

Revi ew sone i deas of convergence of functio
n series, and explain sone conditions for ex
changing the limt and differentiati ons and/
or integrations.

Revisit sone i deas on Fourier expansi ons.

Expl ai n a nethod for heat equation based on
t he Fourier expansion.

Expl ai n sone i nportant properties of Banach
and H | bert spaces.

Expl ai n sone basi ¢ properties of bounded and
conpact operators on Banach space.

I ntroduce two types of inverse problens for
heat equati ons.

Expl ain a conditional stability for inverse
initial value problemfor heat equations.

Expl ai n the uni queness and stability of solu
tions of inverse source problemfor heat equ
ati ons.

Expl ai n the sigul ar val ue deconposition for
| i near equations on a Hlbert space.

Expl ai n the Ti khonov regul ari zati on net hod f
or linear equations on a Hlbert space.

Expl ai n a regul arization nethod for inverse
initial value problemfor heat egautions bas
ed on the singul ar val ue deconposition.

Expl ai n the Ti khonov regul ari zati on net hod f
or inverse initia value problemfor heat eq
aut i ons.




Check up sone books and papers wth a keywor
d

Check up sone books and papers on initial-bo
undary val ue problemfor partial differentia
| equations.

Revi ew the content of the | ecture on | ast we
ek.

Revi ew sone i deas on the convergence of seri
Es.

Revi ew sone i deas on Fourier series |earned
mhen you was a bachel ar student.

Revi ew sone i deas on Fourier series |earned
mhen you was a bachel ar student.

Javi
Revi ew sone properties on Banach and H | bert
spaces.

A
Revi ew sone properties on linear operators

Reviewthe lectures parts 2 and 3.

Revi ew the content of the | ecture on | ast we
ek.

Revi ew the content of the | ecture on | ast we
ek.

Javi
Revi ew sone properties on Banach and H | bert
spaces agai n.

Javi
Revi ew sone properties on Banach and H | bert
spaces agai n.

Reviewthe lectures parts 9,10, and 12.

Reviewthe lectures parts 9,10, and 13.

In this lecture, | explain an i dea and sone
i nportant results on inverse problens for he
at equation, especially, instability of the
robl ens and regul ari zati on net hods.

Lhder stand an idea and sone inportant result
s on inverse probl ens for heat equation, esp
ecially, instability of the problens and reg
ul ari zati on net hods.

| nverse probl ens, ill-posed probl em instabi
lity, regularization nethod.

60




Ve estimate your understandings on the inver
se probl ens wth some essay.
[The passing mark i s 60/ 100.

/ /

Q2
e-nai | : ohe@nat h. ous. ac. j p




c 55 MEVBE210

Advanced Applied Analysis ¢

(17_17)

2.0

I ntroduction to fractal s

Fractal di nensi ons

Box di nensi on

Properties of the box dinensi on

M nkowski —Boul i gand di nensi on

€
Rel ation between a rectifiable curve and the
area of its nei ghborhood 1

€
Rel ation between a rectifiable curve and the
area of its nei ghborhood 2

O nension of spiral curves 1

O nension of spiral curves 2

O nension of spiral curves 3

AUt ononous nonlinear differential system

D nensi on of sol ution curves to the aut onono
us nonlinear differential systeml

D nensi on of sol ution curves to the aut onono
us nonlinear differential system2

D nensi on of sol ution curves to the aut onono
us nonlinear differential system3

Goncl udi ng r enar ks

Revi ew cal cul us. (60nin).

Revi ew the previous | ecture. (60nin)

Revi ew the previous | ecture. (60nin)

Revi ew the previous | ecture. (60nin)

Revi ew the previous | ecture. (60nin)

Revi ew the previous | ecture. (60nin)

€




Revi ew the previous | ecture. (60nin)

Revi ew t he M nkowski —Boul i gand di nensi on. (6
Oni n)

Revi ew the previous | ecture. (60nin)

Revi ew the previous | ecture. (60nin)

Review differntial equations. (60nn)

Revi ew t he M nkowski —Boul i gand di nensi on. (6
Oni n)

Revi ew the previous | ecture. (60nin)

Revi ew the previous | ecture. (60nin)

Revi ew the previous | ecture. (60nin)

60

(50% (50%

( ) Kenneth Fal coner( )
978- 4320018013

] 8
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Infornatics and Applied Probability b

(17_18)

2.0

di screte group

(1) nat henmati cal i nduction (1)

(2) mat henmati cal i nduction (2)

exer ci se

(Ddiscrete al gebra (1)

(2)discrete al gebra (2)

exer ci se

(D) Gobner basis (1)

(2) Gobner basis (2

exer ci se

Bool ean functi on

(1) Bool ean al gebra (1)

(2)Bool ean al gebra (2)

exer ci se

F nal examnation

revi ew what we have |
earned so far.

reviewwhat we didin the |
ast | esson.

reviewwhat we didin the |
ast | esson.

review for an exerci se.

revi ew what we d
idin the | ast exercise.

reviewwhat we didin the |
ast | esson.

review for an exerci se.

revi ew what we d
idin the | ast exercise.

reviewwhat we didin the |
ast | esson.

review for an exerci se.

revi ew what we d
idin the | ast exercise.

reviewwhat we didin the |
ast | esson.

reviewwhat we did in the |
ast | esson.

review for an exerci se.

review for an exannation

60

(30% (__30% (40%




20
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c 2 2 MVBE10

Advanced Geonetry c

(17_17)

2.0

Revi ewi ng the group theory and introduci ng t
he group action on a set.

Revi ewi ng t opol ogi cal spaces and differentia
| nani fol ds. Introducing the conpact Lie gro
up briefly. Defining the conpact Lie group a
ction on a differential nanifol d.

I ntroduci ng the tangent bundl e on a differen
tial nanifold. In particular, howto regard
t he tangent spaces around fixed points as th
e representation spaces.

S udyi ng torus actions on conpl ex projective
spaces. In particular, their orbit spaces a
nd the tangential representations around fix

ed points.
M el
I ntroduci ng the GMnani fol ds and their GM
or aphs.
e

@ ving the definition of abstract GM graph
and sone exanpl es.

M

| ntroduci ng the sheaves on XM graphs and th
eir global sections.

Def i ni ng the graph equi vari ant cohonol ogy as
the special case of global sections of shea
Ves.

M
Gor esky- Kot t wi ct z- MacPher son

Gonput i ng the graph equi vari ant cohonol ogy o
f some GKMgraphs. Briefly introducing the e
qui vari ant cohonol ogy of the space wth toru
s actions and Goresky-Kottw ct z- MacPher son' s
theoremw t hout proof s.

QM face ring

I ntroduci ng the torus graph as the special e
xanpl e of GMgraphs and its face ring.

face ring
Maeda- Masuda- Panov
In this and the next lectures, giving the pr
oof of Myeda- Masuda- Panov' s t heoremwhi ch st
ates that the graph equivariant cohonol ogy o




f torus graph is isonmorphic to the face ring

Maeda- Masuda- Panov
Gonti nui ng the proof of Meda- Masuda- Panov' s
t heorem

)

| ntroduci ng Masuda' s equi vari ant cohonol ogi ¢
al rigidity theorem

(Masuda

Masuda M

Yananaka
| ntroduci ng t he probl emabout the cohonol ogi
cal rigidity of GMgraphs and Yananaka' s th
eor emwhi ch appeared on arXiv in 2017.

2017

Yamranaka
Gontinui ng the introduction of Yananaka' s th
eor em

Yamranaka

Gont i nui ng Yamanaka' s theorem The goal of t
his lecture is to introduce the proof of Yam
anaka' s theorem

Revi ewi ng geonetry and al gebra (especial ly t
he notion of group) which | earned in undergr
aduat e courses (180nin).

180 )

(

Revi ewi ng the previous | ecture and group act
i ons (180nin).

180 )

Revi ewi ng the previous |ecture and different
i al nanifolds (180nin).

180 )

Revi ewi ng the previous |ecture and the tange
nt bundle on a manifold (180mn).

180 )

Revi ewi ng the previous |ecture and torus act
i ons on conpl ex proj ective spaces (180nin).

180 )

aM (
Revi ewi ng the previous | ecture and GM nani f
ol ds (180mn).

180 )

aM (
Revi ewi ng the previous | ecture and GM graph
s (180mn).

180 )

aM

Revi ewi ng the previous |ecture and the graph
equi vari ant cohonol ogy of G<M graphs (180m
n.

180 )

el

Revi ewi ng the previous |ecture and the graph
equi vari ant cohonol ogy of G<M graphs (180m
n.

180 )

face ring
Revi ewi ng the previous |ecture and face ring
s (180mn).

180 )

Revi ew ng the previous | ecture (180mn).

180 )

Maeda- Masuda- Panov
180 )
Revi ewi ng the previous | ecture and Maeda- Mas
uda- Panov' s theorem (180min).




Revi ewi ng the previous | ecture and Masuda' s
t heor em (180nin).

Masuda (

180 )

Revi ewi ng the previous lecture and rigidity
robl ens (180mn).

180 )

Yananaka
Revi ewi ng the previous | ecture and Yananaka'
s theorem (180nin).

180 )

am

This course i s designed to introduce the fro
nt-1ine of nathenatics such as torus actions
and XM graphs, and to learn manifol ds or g
roup actions which are necessarily subjects
i n nodern geonetry.

M e
(ne can state the precise definition of grou
p action and gi ve exanpl es.

(ne can gi ve exanpl es of GMnanifolds and s
tate their GM graphs.

am
torus action, GMgraph, toric topol ogy
60 100 60

Honewor k assi gnnent's, 100 per cent .
G adi ngs, S 90-100, A 80-89, B 70-79, C 60-6
9, D0O-59 (not a passing grade).

I Il I I Il
Basi c Geonetry I, I, Geonetry I, 11 and Exc
ercise on Geonetry |, I1.

Do not use the text book.

Tori c Topol ogy V.MBuchstaber, T.E Panov( )
Ameri can Mat henatical Society, Providence 97
8- 1- 4704- 2499- 2.

A2 7
A2 building, 7th floor, Kuroki's office

(e
&M
K ein M

The title of this course is ~“Torus actions
and GXM graphs''. The notion of group action
s defined by F. K ein goes back to 19th centu
ry. Qn the other hand, the notion of GMgra
phs is introduced in al nost 21st century. |
moul d |ike to share the fun of nodern nat hem
atics wth students in this course.

21

19




4 4 MBVbI 020

Aopl i ed Mathenatical Science |

(17_18)

2.0

Nor ned vect or spaces.

Banach spaces.

(1).
H | bert spaces (1).

(2.
H | bert spaces (2).

Bounded |i near operators.

| nver se operators.

d osed oper at ors.

[The Baire category theorem

[The uni f or m boundedness pri nci pl e.

[The open nappi ng t heorem

[The Hesz representation theorem

IThe Hahn- Banach t heor em

[The Hahn- Banach separ ati on t heor em

Véak conver gence.

Adj oi nt operators.

[Test or report.

. 60
Li near al gebra. (60mn)
- ( 60 )
Nor ned vector spaces. (60nn)
- ( 60 )
Banach spaces. (60n n)
. 60 )
H | bert spaces (1). (60nn)
- ( 60 )
H enentary properties of natrices. (60nin)
- ( 60 )
H enentary properties of nmatrix. (60mn)
. 60 )
Bounded |i near operators. (60n n)
, - ( 60 )

Gonpl et eness, netric spaces. (60nin)




[The Baire category theorem (60nin)

- ( 60

- ( 60
[The Baire category theorem (60nin)
. 60 )
H | bert spaces. (60mn)
- ( 60 )
Li near functionals. (60nn)
- ( 60

[The Hahn- Banach theorem (60 n)

. 60 )
Dual spaces. (60nin)

. 60 )
Dual spaces. (60nin)

. 120 )
Review the contents of the | ecture. (120mn)
Learn about basic functional anal ysis includ
i ng Banach spaces, H|lbert spaces, |inear op
erators on these spaces and understand the d
i fference between finite and infinite-di nens
i onal spaces.
Sets of functions are infinite-dinensional v
ector spaces. Uhderstand the neani ng of abst
ract theorens through concrete exanpl es and
consi der the correspondi ng theorens in finit
e- di nensi onal spaces.
Functi onal anal ysi s.

60 (40% (60%

60 .
Honewor kK (40%, test or report (60%.

3 3

Lhder graduat e curricul uns concerni ng anal ysi
s, calculus and linear al gebra.

D suse.

/ / /1 SBN\978- 4- 7853- 1407- 1

c 7 (21 7))
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Advanced Applied Analysis al
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2.0

LU




LU

60

(100 )

2017 |1SBN
9784764904231
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o4




al MBVBQL10

Advanced Geonetry al

(17_18)

2.0

on the spaces of natri ces.

I ntroduce vari ous norns

O scuss rel ati ons anong t he norns i ntroduced
inthe 1st session and topol ogy of the spac
es of matrices (1).

(1)

(2) Dscuss relations anong the norns introd
uced in the 1st session and topol ogy of the
spaces of natrices (2).

al s of square natrices, and di scuss fundanen
tal properties of them

Defi ne exponent i

scuss the fundanental properties of exponent
jals of matrices.

Qontinue to di

Introduce Lie group structures on general
| i near groups, and di scuss standard coordi na
t e nei ghbor hoods gi ven by exponential naps (
1).

st andar d coor di nat e nei ghbor hoods of general
| i near groups.

Qonti nue to di scuss

Lie
structures of closed subgroups of general |
| near groups.

O scuss Lie group

Lie
| scuss Lie group structures of closed subgro
ups of general linear groups.

GQontinue to d

bi | i near forns on |inear spaces, and di scuss
fundanental properties of those on finite d
| rensi onal spaces.

| ntroduce

gr oups.

I ntroduce generalized orthogonal

of generalized orthgonal groups.

D scuss the cl assification

cuss Cartan deconpositions of various |inear
Li e groups.

Lie CGartan O scuss Cartan
deconposi tions of various linear Lie groups.
Lie CGartan Gontinue to dis

Lie Gartan
nued di scussi on of Cartan deconpositions of
various |inear Lie groups.

Further conti

fundanental notions of linear al gebras. (30

30 Revi ew t he




i n)

1 60 Revi ew t he con
tents of the 1st session. (60nn)

2 120 Revi ew t he co
ntents of the 2nd session. (120mn)

3 60 Revi ew t he con
tents of the 3rd session. (60n n)

4 120 Revi ew t he co
ntents of the 4th session. (120mn)

5 180 Revi ew t he de
finitions and properties of exponentials of
square matrices. (180nin)

6 180 Revi ew t he co
ntents of the 6th session. (180mn)

7 180 Revi ew t he co
ntents of the 7th session. (180mn)

8 180 Revi ew t he co
ntents of the 8th session. (180mn)

2 3 60 Revi ew t
he contents of the 2nd and 3rd sessi ons. (60
n n)

10 60 Revi ew t he co
ntents of the 10th session. (60mn)

11 60 Revi ew t he co
ntents of the 11th session. (60mn)

12 60 Revi ew t he co
ntents of the 12th session. (60mn)

13 120 Reviewthe ¢
ontents of the 13th sessi on. (120nin)

14 120 Reviewthe ¢

ontents of the 14th sessi on. (120nin)

Lie
rtan
one standard linear Lie

Lie

groups through expon

ential maps, and give Cartan deconpositions

of them

O scuss Lie group structure of s

Lie Lie

ne can explain howthe standard Lie g
roup structures on linear Lie groups are giv
en, and can expl ai n how sone |inea Lie group

can be deconposed to p

rocuts of their nmaxim

al conpact subgroups and subspaces honeonor p

hic to |linear spaces.

Lie

Lie ,

, Cartan

ponential maps of natrices, Cartan deconposi

t on

,linear Lie group, ex

60

Based on scores of submtted ans

mers to exercises during the course.

Cani el Bunp, Lie groups
at henati cs), Spri nger

(Gaduate Texts in M

G 6

this course are expected to be familiar with

fundamental notions in

li near al gebras.

Sudents to take




al MIBVI20

Advanced A gebra al

(17_18)

2.0

Learn al gebrai c varieties and ideal s.

Learn Hlbert's null-stell en satz.

Learn projective varieti es.

Learn Zariski topol ogy.

Learn | ocal i zation of rings.

(2)

Learn | ocalization of rings (2).

Learn the regul ar functions and coordinate r
i ngs of affine varieties.

Lear n nor phi sns between al gebrai c varieti es.

Learn the integral closure of a donain.

Learn Ham | ton-Cayl ey' s theorem Nakayama' s
| enma.

Learn tangent spaces.

Learn the dinension of al gebraic varieties a
nd rings.

Learn snooth poi nts and si ngul ar points.

D\R
Learn snoot h curves and DVRs.

Learn the resol utions of singularities of al
gebrai ¢ curves.

Sol vi ng exerci ses as a sunmary.

120
Revi ew the content of al gebra, especially ri
ng theory. (120 nin)
120
Revi ew al gebrai c varieties and ideals. (120
i n)
120

Review H I bert's null-stellen satz. (120 mn

120

Revi ew projective varieties. (120 mn)




Revi ew Zariski topol ogy. (120 nmin)

120

120
Review localization of rings. (120 min)

(2 120
Review | ocalization of rings (2). (120 nin)

Revi ew the regul ar functions and coordi nat e
rings of affine varieties. (120 nmn)

120

120
Revi ew nor phi sng between al gebrai c varieties
(120 nmn)

120
Reviewthe integral closure of a domain. (1
20 nin)

120
Revi ew Hami | t on- Cayl ey’ s theorem Nakayana' s
lenmma. (120 nin)

120

Revi ew tangent spaces. (120 nmin)
120
Revi ew the di mension of al gebraic varieties
and rings. (120 mn)
120
Revi ew snmoot h poi nts and singul ar points. (
120 nin)
DR 120
Revi ew snmoot h curves and DVRs. (120 min)
120

Revi ew the resol utions of singularities of a
| gebrai c curves. (120 mn)

3

The zero point set of the polynomals is cal
| ed an al gebrai c variety.

For exanple, a straight line, acircle, an e
| 1ipse, a parabola, a hyperbola, a cubic cur
ve etc, which we |earned

up to hi gh school, are al gebraic sets.

An al gebrai c set can be exanined al gebrai cal
|y through ring theory (al gebraic geongtry).

In this lecture we wil explain the introduc
tion to al gebrai c geonetry.

Lhder stand the rel ationshi p between al gebr ai
C geonetry and theory of conmutative rings t
0 investigate al gebraic sets.

A gebraic varieties, ideal, ring theory

60

100
The final evaluation will be based on the ho
newor ks/ reports (100%.

a3 8
Yanada Labo (C3 bldg, 8F)




Mbno- Canpus
In this lecture we w il tackl e homeworks/rep
orts as part of active |earning.
Feedback for reports will be given by expl an
ations in lectures or Mono- Canpus.
D stribution of nmaterial s and announcenent s
to students nmay be done through Mono- Canpus.




MBVGZ110

International Carrier

(17_18)

2.0

Hw to attend an international conference: c
ol l ecting infornati on on conferences, deci di
ng whi ch conference to attend, registering t
he tile and the abstract of the talk (instru
cted by all faculty nenbers).

How to prepare the conference talk 1: the pr
eparation of the content of the presentation
(instructed by all faculty nenbers).

How to prepare the conference talk 2: the pr
eparation of the slides of the talk (instruc
ted by all faculty nenbers).

Qui dance for the conference: what to do befo
re/during/after the tal k

Qui dance for the conference: what to do afte
r the conference

Howto wite a proceedi ng paper




120
Gl lect the information for international co
nf erences, decide and register to a conferen
ce to attend (120 mn)

120

Prepare the content of the talk (120 mn)
12
0
Prepare the slides and practice the tal k (12
0 nin)
120
The last mnutes preparation of the talk at
t he conference (120 nin)
120

Prepare the report of the conference (120 m
n)

180

Wite a proceedi ng paper (180 nin)

[The obj ectives of this course

[The course is designed to support the studen
ts to attend international conferences, inp
articular, help students to prepare for the
talk at the conferences. This includes instr
uctions on howto choose a topic of the talk
, howto prepare the content and the slides
of the talk, practicing the tal k. Mreover,
Wme gi ve gui dance for what to do during the c
onf erence and after the conference.

IThe goal s for the students

1) One can prepare the content of the tal k

?) ne can prepare the manuscript of the tal k
in English

3) ne can prepare the slides of the talk
M)ne can give atalk in English in an inter
nati onal conf erence

5) ne can communi cate in English with the pa
rtici pants of the conference

I nternational conference, Presentation in En




gl i sh, Gommuni cation in English

60

The final grades are decided by the thesis a
dvi sor and other faculty nenbers of the nast
er program

Instructed by thesis advisors

Instructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

The students nust finish the course registra
tion one nonth before the international conf
er ence.




MEVBZ120

Gonpr ehensi ve Exerci se |

(17_18)

2.0

Choose a topic of study and choose a text boo
k to read.

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Make an internedi ate report on the naterial s
in the previous sessions and consult the th
esi s advi sor about the progress of the study

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor




Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
el

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
el

3 ve a semnar tal k for nore general audi enc
e

Make a sel f-assessnent of the talk given in
t he previ ous session




Choose a topic of study and choose a text boo
k to read (120 nin)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare an internedi ate report on the nateri
als in the previous sessions which is needed
for the consultation the thesis advisor abo
ut the progress of the study (120 nmin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)




Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)

Prepare a semnar talk in front of the thesi
s advisor as if there is a nore general audi
ence (120 nin)

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
e (120 mn)

Prepare a semnar talk for nore general audi
ence (120 nin)

Prepare the naterials for a sel f-assessnent
of the talk given in the previous session (1
20 nin)

[The course is designed for students not only
to expand their basic know edge obtai ned du
ring the undergraduate programand | earn nor
e advanced mat hematics but al so to obtain sk
ills tothink logically and quantitatively,
and to communi cate the prof essional know edg
e in a broader context, especially in an edu
cati onal environnent. To achi eve these goal s
, the students work with their thesis adviso
rs through

1) (nhe can choose appropriate textbooks and
research papers for the thesis work

?) ne can read the chosen textbooks and pap
ers i ndependently and nmake a presentation on
the material s.

3) ne can cormmuni cate the basis know edge i
n a specialized area to peopl e who are not f
amliar wth the area.

Readi ng research papers, logical and critica
| thinking, foundation for advanced study, p




resent ati on

60

The thesis advisor and other faculty nenbers
who attended the seminars will give the fin
al eval uation based on the students presenta
tion, the honework/reports.

I nstructed by thesis advisors

Instructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

This is a mandatory course for the first yea
I naster students.




MEVBZ210

Gonpr ehensi ve Exercise |11

(17_17)

2.0

Choose a topic of study and choose a text boo
k to read.

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Make an internedi ate report on the naterial s
in the previous sessions and consult the th
esi s advi sor about the progress of the study

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor




Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
el

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
el

3 ve a semnar tal k for nore general audi enc
e

Make a sel f-assessnent of the talk given in
t he previ ous session




Choose a topic of study and choose a text boo
k to read (120 nin)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare an internedi ate report on the nateri
als in the previous sessions which is needed
for the consultation the thesis advisor abo
ut the progress of the study (120 nmin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)




Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)

Prepare a semnar talk in front of the thesi
s advisor as if there is a nore general audi
ence (120 nin)

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
e (120 mn)

Prepare a semnar talk for nore general audi
ence (120 nin)

Prepare the naterials for a sel f-assessnent
of the talk given in the previous session (1
20 nin)

[The course is designed for students not only
to expand their basic know edge obtai ned du
ring the undergraduate programand | earn nor
e advanced mat hematics but al so to obtain sk
ills tothink logically and quantitatively,
and to communi cate the prof essional know edg
e in a broader context, especially in an edu
cati onal environnent. To achi eve these goal s
, the students work with their thesis adviso
rs through

1) (nhe can choose appropriate textbooks and
research papers for the thesis work

?) ne can read the chosen textbooks and pap
ers i ndependently and nmake a presentation on
the material s.

3) ne can cormmuni cate the basis know edge i
n a specialized area to peopl e who are not f
amliar wth the area.

Readi ng research papers, logical and critica
| thinking, foundation for advanced study, p




resent ati on

60

The thesis advisor and other faculty nenbers
who attended the seminars will give the fin
al eval uation based on the students presenta
tion, the honework/reports.

I nstructed by thesis advisors

Instructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

This is a mandatory course for the first yea
I naster students.




a2 2 2 MEVBB110

Infornatics and Applied Probability a2

(17_18)

2.0

Fundanental s of Information Science | wll b
e outl i ned.

I
Fundanental s of Information Science Il wll
be out! i ned.

I
The nunber theory and the conputer | are des
cri bed.

The nunber theory and the conputer Il are de
scri bed.

[The nunber theory and the conputer 111 are d
escri bed.

The nunber of theory unsol ved probleml int
he conput ational conputation is explai ned.

The nunber of theory unsol ved problemll in
the conputational conputation is explai ned.

IThe theory of nuniber theoretic algorithns I
are expl ai ned.

The theory of nuniber theoretic algorithns Il
are expl ai ned.

The conput er | anguage and the progranmng pr
actice I.

The conput er | anguage and the progranmng pr
actice I1.

The conput er | anguage and the progranming pr
actice I11.

Practice conputer training I.

Practice conputer training Il.

Sunmar i ze and revi ew




120
Prepare for information rel ated subjects in
our faculty level. (120 nin)

120
Revi ew and under stand the contents of the pr
evi ous lecture. (120 nin)

120
Revi ew programming and nore. (120 nmin)

120
Revi ew and under stand the contents of the pr
evious |ecture. (120 nmin)

Revi ew the contents of the previous |ecture
fromthe first lecture. (120 mn)

120

120
Revi ew the basics of nunber theory. (120 nmin

120
Revi ew and under stand the contents of the pr
evious |ecture. (120 nin)

120
Revi ew and understand the contents of the pr
evi ous lecture. (120 nin)

120
Be accustoned to basic ideas such as conputa
tional tine. (120 mn)

120
Revi ew C | anguage. (120 min)

120
Revi ew and under stand the contents of the pr
evi ous lecture. (120 nin)

120
Revi ew and understand the contents of the pr
evious |ecture. (120 nin)

120
Check the operating nethod of the conputer.
(120 mn)

180
Be famliar wth programming. (180 mn)

120
To sunmari ze the lectures so far. (120 nin)

Learn the basic contents of information, dee
pen under st andi ng of conputer |anguage, and
under st and t he essence of cal cul ati on.

Learn to chal | enge the unsol ved i ssues of nu
nber theory through cal cul ati ons.

[The goal is to become proficient in the conp




uter | anguage and nuniber theory al gorithns w
e handl e here, and to create programming to
sol ve speci fic probl ens.

CGonput er | anguage, nunber theoretic algorith
s, programm ng

60

Eval uat ed by the task subnission (100%.

ND.

O stribute prints as appropriate during the
cour se.

ND.

C3
C3, 6F Sawee Lab.




a2  MIWHL10

Advanced Geonetry a2

(17_18)

2.0

The flag nanifol ds and their Schubert vari et
i es

[The cohonol ogy of the flag nanifol ds

Basi ¢ properties of honol ogy and cohonol ogy

Bor el - Mbor e hornol ogy
[The definition of Borel - More honol ogy

Bor el - Mbor e hornol ogy
Basi ¢ properties of Borel - More honol ogy

Bor el - Mbor e hornol ogy
[The pushf orward rmaps for BM honol ogy

Bor el - Mbor e honol ogy
Exer ci se on BM honol ogy

The fundanental cl asses of subvarieties

degree
[The degree of a map

Ref i ned cl ass
Ref i ned cl asses

Pul | back naps

| ntersection product
| nt ersection product

Bor el - Mbor e honol ogy  Z-
Addi ti ve basis

Chern cl ass
Cher n cl asses

[Thom i sonor phi sm
[Thom i sonor phi sm

Review the set theory and the linear al gebra

Review the definition of flag manifol ds and
Schubert varieties

7z
Revi ew Z- nodul es and conmut ative ring

Revi ew the basis properties of honol ogy and
cohonol ogy

Bor el - Mbor e hornol ogy
Revi ew the definition of Borel - Mbore honol og

Bor el - Mbor e honol ogy
Revi ew the properties of BMhonol ogy

Bor el - Mbor e honol ogy
Revi ew BM honol ogy




Bor el - Mbor e horol ogy
Revi ew BM honol ogy

Revi ew the fundanental cl asses of subvarieti
es

degree
Revi ew the degree of a nap

refined cl ass
Revi ew the refined cl asses

pul | back
Revi ew the pul | back naps

| ntersection product
Revi ew the intersection product

addi ti ve basis
Revi ew the additi ve basi s

Chern cl ass
Revi ew the Chern cl asses

Bor el - Mbor e horol ogy i ntersection
t heory
Vé wll explain the fundanental role of the
Bor el - Mbore honol ogy in the context of inter
section theory.

Bor el - Mbor e hornol ogy cohonol ogy

Chern
IThe goal is to understand the rol e of Borel -
Mbor e honol ogy in defining the fundanental c
| asses of subvarieties in cohomol ogy and in
relation to Chern cl asses.

Bor el - Mbor e honol ogy, fundanental class, Che
rn class, pushforward, pullback

60

V¢ eval uat e based on the honewor k 100% Pass
i ng score is 60%

I, I

lYoung tabl eaux by Fulton (Appendi x B

A2




a2  Mawbl 110

Advanced Applied Analysis a2

(17_18)

2.0

Basi ¢ theory of linear differential systens

( )

Met hod of solving linear differential system
s wth constant coefficients (real eigenval u
es)

( )

Met hod of solving linear differential system
s wth constant coefficients (conplex ei genv
al ues)

Several definitions of stability (stability,
uniformstability, asynptotic stability)

Several definitions of stability (uniformas
nptotic stability, exponential stability)

Sol ution orbit of two-di nensional aut ononous
differential systens

Phase pl ane of two-di nensional aut ononous di
fferential systens

Phase portraits of two-dinensional |inear di
fferential systens (node, saddl e point)

Phase portraits of two-dinensional |inear di
fferential systens (focus, center)

Basi c theory of half-linear differentia sys
t ens

Sol ution orbit of two-di nensional hal f-Iinea
r differential systens

Phase portraits of two-dinensional hal f-1ine
ar differential systens (focus, center)

Phase portraits of two-dinensional hal f-1ine
ar differential systens (node, saddl e point)

Asynptotic stability of two-di nensional hal f
tlinear differential systens

Sunmar y

(2
Revi ew of |inear al gebra and cal cul us (2 hou
rs)




( ) (2
Review of the last |ecture (2 hours)
( ) (2
Review of the last |ecture (2 hours)
(2 )
Review of the last |ecture (2 hours)
(2

Review of the last |ecture (2 hours)

(2 )
Review of the last |ecture (2 hours)

(2 )

Review of the last |ecture (2 hours)

(2 )
Review of the last |ecture (2 hours)

(2 )
Review of the last |ecture (2 hours)

(2 )
Review of the last |ecture (2 hours)

(2
Review of the last |ecture (2 hours)
(2 )
Review of the last |ecture (2 hours)
(2 )
Review of the last |ecture (2 hours)
(2
Review of the last |ecture (2 hours)
(4 )
Review of the last |ecture (4 hours)
Vé focus on classification of equilibriumpo
ints of ordinary differential equations (esp
ecial |y, two-di nensi onal aut ononous differen
tial systens). In the second half of the |lec
ture, we introduce the latest research resul
ts. The purpose of this lectureis to learn
about howto devel op the theory of linear s
stens to nonlinear systens.
Vé ai mto understand basic theory of qualita
tive theory of ordinary differential equatio
ns and it's applications. In particular, it
is an inportant goal to be able to clearly
di stingui sh the difference between the cl ass
ifications (e.g. node, saddle point, focus,
center) of equilibriumpoint of two-dinensi
onal aut ononous differential systens.
Qdinary differential equations, autononous
differential systens, linear differential sy
stens, half-linear differential systens, sta
bility, node, saddle point, focus, center
60 (70% (30%

Sudents wll be eval uated according to the
report (70% and the answer to the question
inthe lectures (30%.

Qdinary differential equations, calcul us




978- 432011012
0 978- 4407022032
978-4254117134 Qdinary
Dfferential Euations Jack K Hale Dover 9
78-0486472119 S ability Theory by Liapunov's
Second Method T. Yoshi zana Mt henatical Soc
i ety of Japan

3 20 8




MBVBL120

Appl i ed Mathenatical Science ||

(17_18)

2.0

(1)
Offereitial forns (1)

(2)
Offereitial forns (2

(3)
Offereitial forns (3)

R'‘n (1)
[The de Rham conpl ex on R'n (1)

R'‘n (2
[The de Rham conpl ex on R'n (2)

(1)

[The Mayer-M etoris sequences (1)

(2)

[The Mayer-M etoris sequences (2)

(3)

[The Mayer-M etoris sequences (3)

(1)
Qientation and the integral of a differenti
al form(1)

(2
Qientation and the integral of a differenti
al form(2)

(1)

Poi ncare | enmas (1)

(2)

Poi ncare | enmas (2)

(3)

Poi ncare | enmas (3)

(1)
Poi ncare duality (1)

(2
Poi ncare duality (2)

Revi ew nani f ol ds. (120 nin)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Review the contents of the last lecture. (120




nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

Revi ew the contents of the last |ecture. (120
nn)

IThi s course deal s with the basic concepts of
de Rham cohonol ogy.

ne can understand the definition and basi
Cc properties of de Fham cohonol ogy.
2) Ohe can conput e de Fham cohorol ogy.

De rham cohonol ogy, Poi ncare | enma, Poi ncare
duality

60

Gading wll be decided based on reports.




a2  MaWwV110

Advanced A gebra a2

(17_18)

2.0

The characters of finite abelian groups are
| ect ur ed.

nod m
The characters of nod mare | ectured.

[The prinitive characters are | ectured.

The Drichlet series are | ectured.

The R emann zeta function is | ectured.

[The generating function is |ectured.

Orichlet's prine nunber theoremis |ectured

L-
The Drichlet L-function is |ectured.

L-
As in the previous lecture, the Orichlet L-
function is Iectured.

The Bernoul i nunbers are | ectured.

[The Bernoul Ii polynonals are | ectured.

General i zed Bernoul |'i nunbers are | ectured.

Pol y-Bernoul i nunbers are | ectured.

The Arakawa- Kaneko zeta function is | ectured

Al lectures given in the past are summari ze
d.

Revi ew group theory (120m n)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)




Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Revi ew the previous | ecture (120)

Inthis lecture, an introduction to the anal
i ¢ nunber theory is given.

he can understand the R enann zeta function
and its val ues.

L-
zeta function, L-function, Bernoul |i nunber

60

%
G ades (passing grades = 60 pts)
The final eval uation is based on the honewor
k/reports.

The textboook is not used.

I nstructed in the | ectures.

A2 building, 7F, Hamahata | aboratory
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International Carrier

(17_18)

2.0

Hw to attend an international conference: c
ol l ecting infornati on on conferences, deci di
ng whi ch conference to attend, registering t
he tile and the abstract of the talk (instru
cted by all faculty nenbers).

How to prepare the conference talk 1: the pr
eparation of the content of the presentation
(instructed by all faculty nenbers).

How to prepare the conference talk 2: the pr
eparation of the slides of the talk (instruc
ted by all faculty nenbers).

Qui dance for the conference: what to do befo
re/during/after the tal k

Qui dance for the conference: what to do afte
r the conference

Howto wite a proceedi ng paper




120
Gl lect the information for international co
nf erences, decide and register to a conferen
ce to attend (120 mn)

120

Prepare the content of the talk (120 mn)
12
0
Prepare the slides and practice the tal k (12
0 nin)
120
The last mnutes preparation of the talk at
t he conference (120 nin)
120

Prepare the report of the conference (120 m
n)

180

Wite a proceedi ng paper (180 nin)

[The obj ectives of this course

[The course is designed to support the studen
ts to attend international conferences, inp
articular, help students to prepare for the
talk at the conferences. This includes instr
uctions on howto choose a topic of the talk
, howto prepare the content and the slides
of the talk, practicing the tal k. Mreover,
Wme gi ve gui dance for what to do during the c
onf erence and after the conference.

IThe goal s for the students

1) One can prepare the content of the tal k

?) ne can prepare the manuscript of the tal k
in English

3) ne can prepare the slides of the talk
M)ne can give atalk in English in an inter
nati onal conf erence

5) ne can communi cate in English with the pa
rtici pants of the conference

I nternational conference, Presentation in En




gl i sh, Gommuni cation in English

60

The final grades are decided by the thesis a
dvi sor and other faculty nenbers of the nast
er program

Instructed by thesis advisors

Instructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

The students nust finish the course registra
tion one nonth before the international conf
er ence.
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Gonpr ehensi ve Exercise |1

(17_18)

2.0

Choose a topic of study and choose a text boo
k to read.

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Make an internedi ate report on the naterial s
in the previous sessions and consult the th
esi s advi sor about the progress of the study

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor




Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
el

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
el

3 ve a semnar tal k for nore general audi enc
e

Make a sel f-assessnent of the talk given in
t he previ ous session




Choose a topic of study and choose a text boo
k to read (120 nin)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare an internedi ate report on the nateri
als in the previous sessions which is needed
for the consultation the thesis advisor abo
ut the progress of the study (120 nmin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)




Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)

Prepare a semnar talk in front of the thesi
s advisor as if there is a nore general audi
ence (120 nin)

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
e (120 mn)

Prepare a semnar talk for nore general audi
ence (120 nin)

Prepare the naterials for a sel f-assessnent
of the talk given in the previous session (1
20 nin)

[The course is designed for students not only
to expand their basic know edge obtai ned du
ring the undergraduate programand | earn nor
e advanced mat hematics but al so to obtain sk
ills tothink logically and quantitatively,
and to communi cate the prof essional know edg
e in a broader context, especially in an edu
cati onal environnent. To achi eve these goal s
, the students work with their thesis adviso
rs through

1) (nhe can choose appropriate textbooks and
research papers for the thesis work

?) ne can read the chosen textbooks and pap
ers i ndependently and nmake a presentation on
the material s.

3) ne can cormmuni cate the basis know edge i
n a specialized area to peopl e who are not f
amliar wth the area.

Readi ng research papers, logical and critica
| thinking, foundation for advanced study, p




resent ati on

60

The thesis advisor and other faculty nenbers
who attended the seminars will give the fin
al eval uation based on the students presenta
tion, the honework/reports.

I nstructed by thesis advisors

Instructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

This is a mandatory course for the first yea
I naster students.
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[Topi cs in Applied Mathematics |
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1.0

60

60

60

60

60

60

60

60

60

60

60

60

100%
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Gonpr ehensi ve Exercise |V

(17_17)

2.0

Choose a topic of study and choose a text boo
k to read.

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Run the semnar wth the thesis advi sor base
d on the chosen textbook, wth suppl enental
naterial s e.g. research papers if necessary

Make an internedi ate report on the naterial s
in the previous sessions and consult the th
esi s advi sor about the progress of the study

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor




Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Based on the internedi ate assessnent in the
6t h session, the students continue running t
he semnar wth the thesis advi sor

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
el

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
el

3 ve a semnar tal k for nore general audi enc
e

Make a sel f-assessnent of the talk given in
t he previ ous session




Choose a topic of study and choose a text boo
k to read (120 nin)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare the seminar wth the thesis advi sor
based on the chosen textbook, wth suppl enen
tal materials e.g. research papers if necess
ary (120 mn)

Prepare an internedi ate report on the nateri
als in the previous sessions which is needed
for the consultation the thesis advisor abo
ut the progress of the study (120 nmin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nin)

Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)




Based on the interned ate assessnent in the
6t h session, the students prepare the semna
r wth the thesis advisor (120 nmin)

Prepare a semnar talk in front of the thesi
s advisor as if there is a nore general audi
ence (120 nin)

Gve a semnar talk infront of the thesis a
dvisor as if there is a nore general audi enc
e (120 mn)

Prepare a semnar talk for nore general audi
ence (120 nin)

Prepare the naterials for a sel f-assessnent
of the talk given in the previous session (1
20 nin)

[The course is designed for students not only
to expand their basic know edge obtai ned du
ring the undergraduate programand | earn nor
e advanced mat hematics but al so to obtain sk
ills tothink logically and quantitatively,
and to communi cate the prof essional know edg
e in a broader context, especially in an edu
cati onal environnent. To achi eve these goal s
, the students work with their thesis adviso
rs through

1) (nhe can choose appropriate textbooks and
research papers for the thesis work

?) ne can read the chosen textbooks and pap
ers i ndependently and nmake a presentation on
the material s.

3) ne can cormmuni cate the basis know edge i
n a specialized area to peopl e who are not f
amliar wth the area.

Readi ng research papers, logical and critica
| thinking, foundation for advanced study, p




resent ati on

60

The thesis advisor and other faculty nenbers
who attended the seminars will give the fin
al eval uation based on the students presenta
tion, the honework/reports.

I nstructed by thesis advisors

Instructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

This is a mandatory course for the first yea
I naster students.
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e abstract on denand of reviewers. (2 hours
are standard) The chair-person have to arran
ge the procedure of peer-review of abstracts

send the abstract and to reviewers. (2 ho
urs are standard.) Reviewers have to read th
e abstract and give sone comments. (A |east
4 hours are required.) In the case of the |
ecture neeting or synposium preparation of
t he cl ass depends on charge.

Thi s col | oqui umgi ves partici pants experienc
es of presentation, discussion, peer review
and chair and organi sati on of a conference
to devel op their communication ability and p
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Advanced Solid Sate H ectroni cs
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2.0

Basi ¢ concept of the first principles cal cul
ation

Har t r ee- Fock theory

Quant um chenmistry net hod

Density functional theory

Pseudopot enti al s

| npl enentations of density functional theory

Furt her many- el ectron net hod

[Ti ght - bi ndi ng nodel

At omi c- scal e si mul ati on envi ronnent

Practical work for total energy cal cul ation

Practical work for Hell mann- Feynnan force

Practical work for charge density and wave f
unct i ons

Practical work for density of state

Practical work for el ectroni c band di spersio
n

Practical work for visualisation of cal cul at
jonresults

H nal exam nati on

S udents need to summari se the contents of t
he solid state physics in undergraduate cl as
ses. (Mre than 2 hours are required.)

S udents need to read the part about Hartree
+Fock theory in the textbook. (2 hours)

Sudents need to read the part about Quantum
chenistry nethod in the textbook. (2 hours)

S udents need to read the part about Density
functional theory in the textbook. (2 hours

S udents need to read the part about Pseudop
otentials in the textbook. (2 hours)

S udents need to read the part about | npl ene
ntati ons of density functional theory in the
text book. (2 hours)

S udents need to read the part about Further
nany-el ectron nethod i n the textbook. (2 ho
urs)

S udents need to read the part about Tight-b
i nding nodel in the textbook. (2 hours)

S udents need to read docunents about Atomc
-scal e simul ation environnent on the Véb. (3
hours are estinated.)

S udents need to prepare the code to cal cul a
te the total energy of a small nol ecule. (2
hour s)

S udents need to finish the report about tot
al energy calculation (2 hours) and to prepa




re the code to cal cul ate Hel I nann- Feynnan fo
rces for a small nolecule. (1 hours)

S udents need to finish the report about Hel
| rann- Feynnan force (2 hours) and to be fam
|iar wth VESTA code. (1 hours)

S udents need to finish the report about cha
rge density and wave functions (2 hours) and
to prepare the code to calculate a snall no
| ecule and a sinple netal crystal with vario
us K-point sanpling. (1 hours)

S udents need to finish the report about den
sity of state and to prepare the code to cal
culate a sinple netal crystal wth K-point s
anpl i ng on sone symmetric lines in the first
Brillouin zone.

S udents need to finish the report about ele
ctroni c band di spersion, (2 hours) to prepar
e the code to optimse the structure of a sm
al | nolecule (1 hours) and to be famliar w
th Jnol code. (1 hours)

Sudents need to prepare for the final exam
nation. (4 hours)

Thi s col | oqui umgi ves partici pants experienc
es of presentation, discussion, peer review
and chair and organi sati on of a conference

to devel op their communication ability and p
resentation skills required in their researc
h and devel opnent activities. The enphasis t
hroughout this seminar is on the ability to

under stand out | i nes, conmuni cate contents, a
nd di scuss issues of their research across t
hei r academic field. This semnar al so gives
atraining in summarising and revi ew ng doc
unents. (This semnar covers the category A
D and E of the diploma policy of the Gadua
te school of Engineering.)

S udents can expl ai n the basi c concept and o
utline of the first principles cal cul ations,
execute the calculation for a small ol ecul
e for exanpl e a carbon nonoxi de, performthe
critical reading of the nanuscripts concern
ed about the first principles cal cul ations.

Hart ree- Fock theory, Density functional theo
ry, Pseudo-potential, Atomc-scale sinulatio
n_envi r onnent

60

Regul ar reports (60 percent of the grade) an
d Hnal exam (40 percent of the grade)

Gopi es of Manuscripts are provided. (No need
to buy the texthbook)

Theoretical Surface Science—- Mcroscopic P
erspective—- A Gol, Springer-Verlag, 200
3. | SBN 3-540- 43903

B d. &>-3F, Kakitani Lab. Gfice hour, see yo
ur nyl og-site.

Enai |l : kim @e.ous.ac.jp

Véb: http://sstxp. ee.ous. ac. j p/ dokuwi ki /

Experi ence of the unix-1ike operating system
w th the character-base user interface and
know edge about pyt hon programm ng | anguage

t ake advantages of this class. Feedback of p




racti cal works is given as occasi on denmands
inthe class. Recording is free only to your
personal use.
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2.0

Introduction to Engi neering Qoti mzation
H storical Devel opnent, Engineering Applicat
i on, Miathenatical Fornulation of otimizatio
n Probl ens

A assical otimzati on Techni ques
Sngle Variable Qptimzation, Miltivariable
otinmzation wth No Gonstraints

Sol ution by the Method of Lagrange Miltipli
er  Sufficient Gondition

Li near Programming: S npl ex Met hod
Geonetry of Linear Programming, A gorithm of
S npl ex Met hod

Nonli near Programming |: (he O nensional o
timzation Mt hod
Uhrestricted Search, Exhaustive Search

Nonli near Programming 11: Qne O nensional O
ptimzation Method
Himnation Mthod, Interpolation Mthod

Nonlinear Programming I11: Qptinizati on Met
hods for Uhconstrai ned Probl ens
O rect Search Met hods, Random Search Mgt hod,
Gid Search Met hod

Nonli near Programming M: ptinization Meth
od for ULhconstrai ned Probl ens

| ndi rect Search Methods, S eepest Descent Me
t hod, (onj ugate Gadi ent Mt hod

Nonl i near Programming V. Qptimzati on Met ho
ds for Lhconstrai ned Probl ens
Newt on’s Met hod, Quasi - Newton's Met hod

Nonli near Programming M: ptinization Meth
ods for Gonstrai ned Probl ens
D rect Met hods

Nonli near Programming M 1: (ptinizati on Met
hods for Gonstrai ned Probl ens
| ndi rect Mt hods

Nonl i near Programming M 11: Qpotinizati on Met
hods for (onstrai ned Probl ens
Penal ty Function Met hod

Nonl i near Programming | X Qptimzati on Met ho
ds for Gonstrai ned Probl ens
Lagrange Miltiplier Method

Goncl udi ng Renar ks |
Sunmari es of Linear Programm ng

Goncl udi ng Renarks 11
Sunmar i es of Nonlinear Progranming




(ot i m zati on, Linear Programming, Nonlinear
Pr ogr anm ng

60

(100%
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Advanced Solid Sate Engi neering
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2.0

Orver view of the

Fundunental of t
he crystal, sem conductor, dinensional cryst
al .

Greation of dinens
i onal crystals and nano crystal s.

ptical propertie
s of dinensional crystals and nano crystals.

Quant um confi nenent a
nd quantumsi ze effect.

Application of
nano crystal s devi ce.

Application of
nano crystal s devi ce.

Formation of latti
ce defects and its band structure.

C ) Qtical p
roperties (absorption) of a deep trapped | ev
el .
C ) Qtical p
roperties (emssion) of a deep trapped | evel
Properties
of excited state wth a deep trapped | evel.
ptical proce
ss of a deep trapped |evel.
ptical proce
ss of a deep trapped |evel.
Several

| aser material s.

Sunmary of the content
of the lecture so far.

60 S udents need t
o sunmari se the contents of the solid state
hysi cs i n under graduat e cl asses.

120 Sudents need to
read the part about crystal structure and s
em conduct or i n text book.

120 Sudents need to
read the | ecture handout s.

120 Sudents need to
read the | ecture handout s.

120 Sudents need to
read the | ecture handout s.

120 Sudents need to
read the | ecture handout s.




eed to summari se the contents of the |lecture

120 Sudents n

need to summari se the contents of the optica
| absorption of naterials.

120 S udent s

eed to summari se the contents of the optical
absorption and enission of naterials.

120 Sudents n

120 Sudents need to summari se the conte
nts of the basic of quantum nechanics, parti
cularly, potential well.

tudents need to summari se the contents of th
e | ecture.

120 S ude
nts need to summari se the contents of the op
tical transition.

120 Sud
ents need to summari se the contents of the o
tical transition.

120
S udents need to summari se the contents of
t he Bol t zmann di stri buti on.
120 S udents need to
read the | ecture handouts.
120 S

A
obj ective of lecture to understand the sourc
e of electronics by studying

It is the

A B
S udents can expl ai n the basi c concept and o
utline of the Defect engineering, Band struc
ture engineering, and Nano-naterial engi neer

i ng.

Nanow re, Defect engineering, Band stru
cture engineering, (ptical excited state, Qu
ant um conf i nenent , Large surface-to-vol une
ratios.

60

20% 80%

'Your overall grade in the class wll be deci
ded based on the foll ow ng: presentation (20
Loof grade) and regul ar reports (80%of grad
€), nore than 60%in total.

60

[, 11
Gontinuing fromthis subject, it is desirabl
e to take

CGopi es of Manuscripts are provided. (No need
to buy the texthbook)

nothing .

e 4 : aki yana@e. ous. ac. j p
: 4
Aki yana Lab: (5, 4F, e-nail : aki yama@e. ous. ac
Ljp, Cfice hours: 4 period, Friday.
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2.0

N

[




L 15 2

60

30 70

F. W Fairnan, Linear
Gontrol Theory: The Sate Space Approach, Jo
hn Wlley Sons, 1998.

(0c] aF 086 256-9542 val @e
Lous.ac.jp 5 6

htt p: // shi wasu. ee. ous. ac. j p/ nat w
eb- cs/
C

ht t p: // shi wasu. ee.
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C 90
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0
90
90
90
90
90
90
90
¢b ientific python
90
Sci enti fic python
90
¢b Visual tool kit
90
M sual tool kit
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, python, Scientific python, M sua
| tool kit
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[1] Shu Lin, Daniel J.Qostello,Jr.: Bror @
ntrol Godi ng, Pearson Educati on.

[2] WIliamE Ryan, Shu Lin: Channel (odes,
Canbori dge Lhiversity Press.

[3] WWesley Peterson, E J.Wldon,Jr.: Eror
-Qorrecting Godes, MT Press.

[4] .
[5] Fon M Roth: Introducti on to Godi ng Theo
ry, Gantori dge Lhi versity Press.
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2.0

NS3 | ndr
oduce Gonputer Networks S mul ations. Then, e

xpl ai n about Network S rulator 3 (NS3) and i

nstall it in our evironnent.

NS3

Expl ai n the basi cs of scenario progranmng a
nd practice the nethods of |ogging and traci
ng packets during the similations.

REPL NS3 | Pv4

Report assi gnnent (REPL). Explain different
net wor k topol ogi es and | Pv4 addressing in NS
3

TP | P TP WP P4 |
Pv6

Expl ai n the basics of Transport Layer (TCP a

nd UDP) and Network Layer (I1Pv4 and | Pv6) in

TGP | P nodel .

REP2 TP SM

Report assi gnnent (REP2). (Gonduct si mul ati on
s (S M) about TCP protocal .

TaP SR\4
Gonduct si mul ations (9 M2) about TCP protoco
| .

REP3 TP S M

Report Assi gnnent (REP3). (onduct si mul ati on
s (S MB) about TCP protocol .

TaP S M
Gonduct si mul ations (S M) about TCP protoco
| .

NS3
D scuss about wirel ess networks basics in NS
3.

NS3 VE M
Gonduct si mul ations (VA M) about wireless n
etworking in NsS3.

REP4 NS3
VE M2
Report assi gnnent (REP4). si mul ati on
s (VA M) about wreless networking in NS3.
NS3 V& M8

Gonduct si mul ations (VA MB) about wireless n
et working in Ns3.

NS3

From13th week to 15th week, a scenari o-repo




rt (SCHEP) wll be assigned. In the 13th we
ek, after assigning individual scenarios, st
udents Wil inplement it in NS3.

In the 14th week, students wll continue the
i npl enentation of their scenarios and start
basi ¢ perfornmance eval uati on.

In the 15th week, students wll eval uate the
per fornance of their scenario by anal yzi ng
t he sinul ation data.

120
Read the syl | abus and understand the class o
bj ecti ve, |earning outcones and eval uation m
et hod. Mreover, read the lecture naterials.
Sandard Preparation Tine: 120

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the lecture material s and the correspon




di ng parts of NS3 Docunentation.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
90
Read the | ecture naterial s and the correspon
di ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 90

NS3
120
Revi ew the class contents so far and while i
npl enenting the scenario, read the correspon
di ng parts of NS3 Docunentation.
Sandard Preparation Tine: 120

Wi | e i npl enenting the scenario, read the co
rrespondi ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 120

NS3 120
Wi | e i npl enenting the scenario, read the co
rrespondi ng parts of NS3 Docunentati on.
Sandard Preparation Tine: 120
NS3 120

NS3

(ne of the objectives consists in deeply und
erstanding different protocols in each | ayer
of TGP IP hierarchical nodel, while review
g sone of the basics of conputer networks. H
owever, the main objective of this class is

that students wll be able to evaluate the p
erfornance of different protocols, by inplem
enting different simulation scenarios in com
ut er net wor ks.

Uhderstand the structure and usage of NS3 s
i nul ator and set up the simlation environne
nt by thensel ves.

Deeply understand the structure of differen
t protocols fromTCP I P nodel and wirel ess c

ornmuni cati ons and be abl e to conduct sinul at

jons wth them

Being able to inpl enent and eval uate the pe
rformance of assigned scenarios, by anal yzin

g simul ation data.

/

NS3, Smulations, TCP/IP Mdel, Sow Sart,
Fast Retransmt, Wrel ess Gommuni cati ons, H
dden Node problem | P Address, Adhoc, Routin

0.

60




60
[The grade w il be evaluated as in the foll ow
i ng: Reports 40% (Minly eval uating d ass b
jectives and ), Scenario-Report 60% (M nly
eval uating dass (hjectives and ) for a tot
al of 100%and the passing grade will be "no
t less than 60%.

Lhder gr aduat e: Basi cs of Information Network
s, Gonputer Networks, Training in Conputer N
et wor ks.

Handout s and naterials will be provi ded.

ns3 978- 46278
52013 ht t ps: // wwn nsnam or g/
docunent at i on/
(English) There is a lot of Docunentation o
nline at https://ww nsnam or g/ docunent at i on

@] kul I a[ at]ice[ dot] ous[ dot ] ac
[dot]jp
Kulla His: Building G4, 5th Hoor: kulla[at
i ce[dot]ous[dot]ac[dot]jp
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2.0
1
2
1
3
Pr ocessi ng 1
Pr ocessi ng 2
Pr ocessi ng 3
Pr ocessi ng 4
Pr ocessi ng 5
Pr ocessi ng 6
Pr ocessi ng 7
15
1
0
2 60
3 60
90
90
2x 2
Q0
9
180
9 60
9 10
60
10 2
120
11
90
12

120




90
120
Proce
SSi ng
(1)
A
(2)
A
(3)
C
(4)
60 50% (1), (3
S0% (2, (3, (4
60%
GG
Processi ng 978
- 4764955509 Processi ng3
978- 4877834210 2
aG 3
A 2
2 G
G Java, \B
2
2 a3
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2.0
\eril og
120
120
120
120
120
120
120
120
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13 120
120
120
90
60
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Advanced D stributed Gonputing

(17_18)

2.0

I ntroducti on

view of distributed systens

Qver

Dstributed arc

hitecture |
Ostributed arc
hitecture ||
Net wor k commun
i cations
O stributed concurre
ncy control

D stri buted deadl ock

i stributed systens

Actual d

ud system

do

(MDD )
rol, and AQ D properties

Transacti on cont

ol, and serializability

Transaction contr

Duplication control, 2PC & 3PC

Duplication control, Selection probl em

Gogl e, CAP

Gogl e system CAP Theorem

Report and presentation

Read an overvi ew of the text
book. (Average preparing tine 90 n nutes)

90

List the
di fferences of the centralized systemand th
e decentral i zed system (Average preparing
tine 90 mi nut es)

90

Read papers for distributed archtecture.
Read papers for cloud system (Average prep
aring tine 90 n nutes)

90




Read papers
for distributed archtecture. Read papers fo
r P2P systens. (Average preparing tine 90 m
| mut es)

90

Revi ew net wor k pr
otocol s. (Average preparing tinme 90 m nutes)

90

R
evi ew concurrency control. (Average prepari

ng tine 90 ninut es)

90

Revi ew
deadl ock. (Average preparing tine 90 m mtes

90

Read
the paper for the actual distributed system
s. (Average preparing tine 90 m nutes)

90

P2P
Read t he
paper for the actual cloud systens and P2P
systens. (Average preparing tinme 90 m nutes)

90

Read the paper for transaction
control. (Average preparing tinme 90 m nutes)

90

Read the paper for transaction
control. (Average learning tine 90 m nmutes)

90

PC PC

Read the paper for 2PC and 3PC
verage preparing tinme 90 m nutes)

(A

90

R
ead the paper for coordi naati on and agreenen
t. (Average learning tine 90 ninutes)

90

CAP
Read the
paper for CAP theorem (Average preparing t

i me 90 m nut es)

90

240 Wite the termp
aper, and present it in the class. (Average
reparing tine 240 nm nut es)

The goal for this cource is

to provide an overview of research topics in

distributed conputings. Topics wll include
- distributed architecture, network cormmunic
ation, concurrency control, transaction cont
rol, replication control, coordination agree
nent, et al. The recent papers for distribut
ed conputing are sel ected and di sscussed in
t he cl ass.




A

| of this cource is (1) to be able to undera
stand the basic technol ogies in distributed

systens, (2) to be able to eval uate the syst
ens, (3) to be able tounderstand the real sy
stens, and (4) to be able to design the syst
ens. ( This nost concerns about the guide A
and C of naster cource of Information and co
nput er engi nerring)

C

The goa

See the cource schedul e.

60

70%

0% (nmost |y concerns about nunber 1, 2 and 4
mritten in the achevenent goals) , presentat
i on 30% (nostly concerns about nunber 3 writ
ten in the achevenent goal s). Total overall

per cent age nore than 60%required in order t
0 pass the cource.

30%

Report 7

Lect
ure notes and reading papers wll be distrib
uted in the class.

2015
013 G Qoulouris, et al DOstributed Systens C
oncepts and Design Ffth Eition Addi son-Vés
ley 2012 Marten van Seen, Andrew S. Tanenb
aum D stributed Systens 3rd Edition Pearson
Fducati on 2017

@] yoshi da@ce. ous. ac.j p

Prerequi si
te cources preferred are operating system d
at abase and sof tware engi neering. The | ectur
e note wll be handed out in the course.
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Advanced Intelligent Systens

(17_18)

2.0

I ntroduction of intelligent systens, conputa
tional intelligence, soft conputing, nachine
| ear ni ng.

Basi ¢ i ntroduction of systens and exanpl es o
f intelligent systens.

I ntroduction of graph theory.

Rel ationship of graph and the problens in re
al worl d.

Mbdel i ng, optinization and | earni ng.

I ntroduction of algorithns in conputational
i ntelligence, soft conputing, and nachine |e
ar ni ng.

I ntroduction of algorithns in conputational
i ntelligence.

I ntroduction of related al gorithns in conput
ational intelligence.

I ntroduction of al gorithns in nachi ne | earni
ng.

| ntroduction of recormender systens.

I ntroduction of question answering systens.

I ntroduction of dialog systens

Recent trend of intelligence systens ininte
| 1igent technol ogi es.




Presentations on intelligent systens.

Questions and answers in the presentations

60
Review Srong Al and Veak Al.

60
Revi ew the definition of system

)
Revi ew graph, tree and related al gorithns.

90
Gonsi der the graph probl ens such as travelin
0 sal esman probl emetc.

90
| nvestigate the optimzation and | earning on
graph probl ens such as nmaxi numclique and g
raph col ori ng probl ens.

| nvestigate the al gorithns in evol utionary c
onput at i on.

90

| nvestigate the genetic algorithns, , etc.

90

| nvestigate the netaheuristic al gorithns suc
h as simul ated anneal i ng, etc.

90

90
| nvesti gate the nachi ne | earning, neural net
mork, deep | earning and rei nforcenent | earni

ng.

Prepare the presentation.

Q0
| nvestigate col | aborative filtering and corr
el ation coefficient.
90
| nvesti gate the query in search engine.
)
I nvestigate the dial og systens and chat bot s.
)
Review the intelligent technol ogies.
90




Prepare the presentation.

90

Thi s course introduces the foundations of th
e intelligent technol ogies and al gorithns in
the fields of conputational intelligence an
d nachi ne | earning, including the basic know
| edge and net hodol ogi es such as graph theory
, nodeling, and optim zati ons.

(1)
(2)
(3)

IThe goal s of this course are to

- be able to explain the characteristics and
trend of devel opnent in representative inte
| 1igent systens,

- be able to explain the representative appr
oaches in conputational intelligence and nac
hi ne | ear ni ng,

- be able to present the contents of the rel

ated articles and nake a short report based

on the contents.

Gonput ational Intelligence, Soft Conputing,
Evol utionary Gonputation, Genetic A gorithm
Smul ated Anneal i ng, Saarmintel ligence, An
t Golony ptinmization, Particle SarmQotim
zation, Metaheuristic, Neural Network, Fuzzy
System Machi ne Learning, Deep Learning, Re
i nf orcenent Learni ng, Recormender Systens, Q
uestion Answering Systens, DO al og Systens

60

50 1,2

60
'Your overall grade wll be cal cul ated accord
ing to the foll ow ng process: Report (50% a
nd Presentation (50% and assune nore than 6
0%a pass.

50

Data Sructure and Algorithm Artificial Int
el |i gence, System Engi neering, Mathenatics f
or | nfornation Engi neering, Programm ng

The material s are handed out accordingly.




Deep Learni ng

a3 2
Kengo Katayana, RoomH ace: Engi neering Bui
| ding Nbo. @3, second fl oor

The basi c know edge of the subjects nentione
d above is required for this course.
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Thesi s Wrk
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14.0

60
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2.0




60

60

60

60

60

60

60

60

60

CI' MR

60

CI' MR

60

60

60

60

15

300

60

50

50
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Advanced dinical Mdicine

2
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2.0
1
2
1
2
3
1
2
1
2
1
2
1




(Q

60

(50%

(50%

60

Bl 3F

086- 256- 9776
nmat suki @ne. ous. ac. j p

13

17
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Advenced Ti ssue Engi neering

1
(17_18)
2.0
2
2
2
6
6
6
10
60
60
D
60
D
60
D

60




60

6

60
6

60
6

60

60
10
60
60
120
120
120
CD
3D 3D
60 50 50
60
NTS I nc. | SBN 978-4-86043- 426- 7
b 3D
| SBN 978- 4-904482- 32- 2
074 3 iwa@it.ous.ac.jp
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Advanced Environnental Engi neering
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2.0
_PB

30
1

120
2

120
3

120
4

120
5 PGB

120
6

120
7

120
8

120
9

120
10

120
11

120
12

120
13

120

120




60

50

50

60

28

E- nai | : j naohar a@ne. ous. ac. j p, Tel &ax: 086-

256-9711 Bl

3 302
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2.0

30

60

60

60

60

60

60

60

60

60

60

120

120

120




60

086- 256- 9515
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2.0
9
120
12
0
120
120
120
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120
120
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120
120
60 60 40
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Advanced Ml ecul ar B ophysi cs
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2.0
p.1-33
p. 35-44
p. 44-58
p. 77-132
p. 133-195
p. 197- 268
p. 59- 76, 269-2
87
(ER (N
M) M
60
60
60
60
60
60
60
60
60
60
10
60
30
30
150
150




60 50 50 60

| SB\B78- 4- 06- 1568
06-8
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Advanced Medi cal | nage Processing and Engi ne

ering
4
(17 _18)
2.0
NMDEA  Gorce QU
Visual Sudio anA
anpA
C C vi sual
S udi o
@U graphi cs processing unit aFU ge
ner al - pur pose conputing on Qs
(€2 €2V anm
(€2 €2V
GCD
U
U dA
60
anp | SB\B78-4- 7775- 1
A77-9
apA U | SB\D78- 4- 7980- 257

8-0
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Advanced B onechani cs
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2.0

30

120

120

120

120

120

120

120

120

120

120

120

120

120

120




60

27

3 304

tnai ki @ne. ous.ac.jp
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Advanced Chemistry of B opol yner
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2.0

pKa

[

N

60

pH
60

60

60

60

4,5
60

60

60

60

60

60

5 PAE
60

60

60

60




50 50 60

5 /Bruce A berts /
45 / /

(BL 3 e-nai | ; mutam @ne. ous. ac.j p
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Regener at i ve Medi ci ne and Engi neeri ng
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2.0

A WN PP

60
SABGCDE

6 2 kkanki @ne. ous. ac.jp
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2.0
(1)
(2
(1)
(X _Cr
M
(4
(1)
(2
3
(4
(1)
(2
0
60
60
60
60
X CT
60
MR
60
60
60
60
60
60
60
60

60




60 100% 60
ME 6 978
- 4524269594
2] 4 Knat sumya bne.ous.ac.jp
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12.0

60




MR5A110

Wdvanced Hectric Arcuit and Bectronic Ar
cui t

(16_18)

2.0

Basic properties of electric circuits and t
hei r conponent s

Kirchhoff's | ans Series and parall el conn
ections

Princi pl e of superposition and Thevenin's t
heor em Transi ent phenonena

Gonpl ex notation and Phasor notation Beha

vior of alternating current circuit conponen
ts

Series and parallel circuit networks Ate
rnating current power
Series resonance circuits Paral | el resona
nce circuits
O ode characteristics D ode types
Rectifiers Rectifier wth snoot hi ng conde
nser
B pol ar junction transistors B pol ar tran
Sistor characteristics
FHeld effect transistors (FET) Phot o di od
es and Phot ot ransi stors
(perational anplifiers Summing anplifiers
and Offerential anplifiers
Dfferentiators and Integrators FHlters
B nary, hexadeci nal and deci nal nunbers C
odes Swnitch and | anp | ogi c Logi ¢ gates
Gonbi national logic circuits and Snplifica
tion Adding circuits Sequential |ogic ci
rcuits Ogta I1G
Arithnetic sysytem DA converters AD con
verters
p.1 p.8
p-9 p.20
p.21 p.32
p.33 p.41
p.42 p.49
p.50 p.54

p.55 p.59




p. 60

p. 65

p. 66

p. 73

p. 74

p. 78

p. 79

p. 87

p. 88

p. 96

p. 97

p. 106

p.107 p.121

p.122 p. 129

60

| SB\D78- 4- 627- 63041- 3
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Advanced | nage Processi ng Engi neering

1

(16_18)

2.0




(800 )

60

Dgital Inage Processing. Rafael C &
nzalez (), Rchard E Wods ()

Dgital |Inage Processi ng Wsing Mat | abRaf
ael C Gnzalez ( ), Rchard E Wods ( ), S
teven L. Eddins ()

j unt uzu@nai | . com
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2.0

60

60 40

60%







MR5K110

Seminar of Intelligent Mechani cal Engineerin
g |

(17

2.0

Vé have a col | oquiumw th one or two | ong pr
esentations. Participants take the rol es of
a chai r- person, speakers and revi ewers. Poss
i bl e presentations of the colloquiumare int
roductions of their own studies, reviews of
thei r graduation works, run-throughs of a pr
esentation for an international conference,
reviewof a printed-matter, the progress of
own thesis, or reports of an international/d
onesti c conference. Speakers have to prepare
the abstracts before the presentation.

Vé al so plan a lecture neeting or a synposi u
mas a proj ect-based | earning. Participants

i n charge contact a guest presenter and, pre
pare nanuscripts, set a neeting-place, and s
0 _on.

Partici pants shoul d reviewthe contents of p
resentati on-rel ated cl asses on bachel or cour
se of the university. (Mre than 2 hours are
required for each first several lessons.) P
articipants need to summari se their own grad
uat e works. (8 hours are standard through th
i s course.) Participants are hoped to hold a
consul tation wth their teachers about thei
r presentation. Jpeakers have to prepare an
abstract and send it to the chair-person (A
least 2 hours are required.) and rewite th
e abstract on denand of reviewers. (2 hours
are standard) The chair-person have to arran
ge the procedure of peer-review of abstracts
send the abstract and to reviewers. (2 ho
urs are standard.) Reviewers have to read th
e abstract and give sone comments. (A |east
4 hours are required.) In the case of the |
ecture neeting or synposium preparation of
t he cl ass depends on charge.

Thi s col | oqui umgi ves partici pants experienc
es of presentation, discussion, peer review
and chair and organi sati on of a conference
to devel op their communication ability and p
resentation skills required in their researc
h and devel opnent activities. The enphasis t
hr oughout this seminar is on the ability to
under stand out | i nes, conmuni cate contents, a
nd di scuss issues of their research across t
hei r academic field. This semnar al so gives
atraining in summarising and revi ew ng doc
unents. (This semnar covers the category A
D and E of the diploma policy of the Gadua
te school of Engineering.)

Participants can wite a sumrmary abstract
for their own presentation. category E of d




i pl oma pol i cy

Participants can give a presentation that
one can understand w thout the academ c back
ground. category E of diploma policy

Participants can sunmari se a |l ecture note

category A and E of diploma policy

Participants can revi ew a docunent | ogi cal
ly. category A of diplona policy

Parti ci pants knows the managenent of acade
mc neetings and can organi se them  categor
y Dand E of diplona policy

active-1earning, discussion, presentation, c
ritical-reading

60

Presentation (40 percent of the grade) , Abs
tracts and Referee reports (40 percent of th
e grade) and Activity of the class (includin
0 di scussion, contribution for |ecture neeti
ng/ synposi un) (20 percent of the grade)

Not speci fi ed.

Not speci fi ed.

B d. &5-3F, Kakitani Lab.

dfice hour, see your nylog-site.
Enail: kim @e.ous.ac.jp

Véb: http://sstxp. ee.ous. ac. j p/ dokuwi ki /

(This field inwitten in Japanese for conve
ni ence of Japanese student. Sudents fromab
road are recomnmended to tal k wth advisers.)
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Advanced Mt heratical Mbdel | i ng

(16_18)

2.0

Orverview of this lecture

1. Introduction to conputers; 1.1 The file c
| erk nodel .

1.2 instruction sets

1.3 sumary of chapter 1

?. Conputer organi zation; 2.1 gates and conb
i natorial logic

2.2 the bi nary decoder

2.3 nore on gates: reversible gates

2.4 conpl ete sets of operators

2.5 flip-flops and conputer nenory

2.6 timng and shift registers

3. The theory of conputation; 3.1 effective
rocedures and conputability

3.2 finite state nachi nes

3.3 the limtations of finite state nachi nes

3.4 Turing nachi nes

3.5 nore on Turing nachi nes

60

(100%

(50%
(10%

(10%

(10%




(20%

Chapt. 1-3 of Feynnmann | ecture
s on conputation/R P. Feynnann/ Pengui n/ 9780
140284515

, U ( . 2003), |SBN13
 978- 4839909864

Enrail: araki(at)are.ous.ac.jp,
3 6 ,




MR5QL10
Advanced Gourse of Design with S nul ation
2
(16 18)
2.0
(Application Programming I nterface)
60 (60%, (40% 60%

, C

Enrail: araki(at)are.ous.ac.jp,
20 6 , 2
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[Topics in Intelligent Mechani cal Engi neering
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2.0

60




MR5T310

Seminar of Intelligent Mechani cal Engineerin

g 111

17)

2.0

60

20 5




MR5Z110

Advanced Theory of Gontrol Systens Design

(16_18)
2.0
IMATLAR S MULI NK
IMATLAR S MULI NK
avaf_ P
( )
( )
( )
( )
IMATLAR S MULI NK
D avaf
D avaf
D avaf
P PD PID MATLAR S MLI NK
QVaf

MATLAR S MULI NK

AR/ S MLLI NK

IVATL




CAE Mat | ab/ S mul i nk

MATLAR S MULI NK

MATLAB S MLLI NK

60

50

50

20 5

MATLAR S MULI NK
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Advanced Robot Contr ol

(16_18)

2.0

Expl ai n the | ecture schedul e during the sene
ster and it's contents.

Expl ai n the dynanmics of robot mani pul ator an
dit's properties.

Expl ai n the stabl e anal ysis of the dynamc s
stem

Expl ai n the control systemdesi gn nethod in
t he frequency dormai n.

Expl ai n the construction nethod of 2 degree
of freedomcontrol systemand conputer simnul
at i on.

Revi ew t he Bode di agramand functions of the
lowpass filter. (Preparation: 240 m nutes)

Expl ai n two sensitivity functions and robust
stability,

Expl ai n the control systemdesi gn nethod in
the tine donain.

Exercise the controllability (stabilizabilit
y) and pol ar pl acenent probl ens, and expl ai n
them

Revi ew t he cormon- di nensi onal observer of ro
bot control engineering. (Preparation: 240
M nut es)

Exerci se the optinal regul ator problens and
explainit.

Expl ai n the outline of systemidentification
and the identificati on nethod of paranetric
node.

Expl ai n the ARX (Aut oRegr essi ve eXogenous) m
odel and prediction error net hod.

Expl ain the identificati on nethod of ARX nod
el.

Lhder stand the identification nethod fromap
plication exanpl es of systemidentification
and exer ci se probhl ens.




Performfinal examnation and summari ze t he
content of the test.

Revi ew the transfer functions of control eng
| neering | Il and the Board Nyquist di agram
. (Preparation: 240 mnutes)

Revi ew the equation of notion of 2-1ink arns
inthe lecture of robot dynamics. (Preparat
i on: 240 nm nut es)

Revi ew Lyapunov' s stability theory. (Prepara
tion: 240 ninutes)

Revi ew Nyqui st stability criterion. (Prepara
tion: 240 ninutes)

Revi ew and prepare the rol e of feedback and
feedforward. (Preparation: 240 ninutes)

Gonfirmthe definitions of the sensitivity f
unction and conpl enentary sensitivity functi
on, summarize the lecture contents so far an
d to solve the application problem (Prepara
tion: 240 ninutes)

Revi ew the basics of MATLAB/ S MLINK (stat
e space representation, eigenval ues etc.). (
Preparation: 240 minutes)

Revi ew the pol e pl acenent al gorithmof robot
control engineering. (Preparation: 240 mn
ut es)

Review the Rccati equation. (Preparation:
240 m nut es)

ARX
Revi ew the ARX (Aut oRegr essi ve eXogenous) m
odel of MATLAB (ldentification Tool box). (P
reparation: 240 ninutes)

Prepare the iterative |least square estinati
on. (Preparation: 240 m nutes)

Revi ew t he ARX (Aut oRegr essi ve eXogenous) m
odel .  (Preparation: 240 mnutes)

Revi ew the basics of MATLAB/ SMLINK (Pre
arati on: 240 nminut es)

Revi ew the contents of lecture so far, and s
ol ve application problens. (Preparation: 360
m nut es)

Ki nenati cs, dynamics and stability anal ysis
of dynami c systens such as robot nani pul at or
s are briefly outlined and control systemde




sign nethod in frequency donai n (2 degree of

freedomcontrol system disturbance observe
r, sensitivity function - conpl enentary sen
sitivity function, mxed sensitivity, robust
Sability, etc.) and the control systemdes
ign nethod in the tine donai n, systemidenti
fication nethod, while understanding their b
asic ideas (It is strongly involved in Degre
e Anards Policy ItemA of Intelligent Mechan
i cal Engineering Myjor, and is al so i nvol ved
inltemB)

The basi c concepts of the control systemd
esi gn nethod and the robust control in the f
requency dormai n can be understood. In additi
on, several controllers that satisfy the des
i gn speci fications can be desi gned by usi ng
t he CAE software [ MATLAB. (A

Several control systens can be designed in
the tine donain and basic simul ation can be
carried out by using the CAE software [ MATL
AR/ S MLLING . (A
The fundanental paranetric-nodel (ARX node
) can be identified by utilizing the system
identification. (A

Dynamical System Sability Anal ysis, Robust
Sability, D sturbance (hserver, Systemlde
ntification, ARX Mdel

60

'Your overall grade in the class wll be deci

ded based on the foll ow ng: class attendance
and final exanination: 40%exercise probl em
s:35% and reports: 25%

Gontrol  BEngi neering , Robot Dynani cs,
ntrol Engineering for Robots, Robot Kinenati
cs

@

Ref erence materials are distributed as appro
riate.

/ /
/ , /
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60
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| s

Engi neeri ng Mechani cs of (onposite Materia
(2nd Eition)/ 1.M Daniel and Q Ishai/

ford Lhiversity Press/ 9780195150971

9784772213738

3
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2.0
60
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2.0
2
60
60
60
60
60
60
1
60
60
60
60
60
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60
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120




Al

A2

([ A5]

60

20%

(30%
(30%
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U tra Precisi on Machi ni ng

(17_18)

2.0

Introduction to Utraprecisio
n nachi ni ng

Expl anations of a wde variet
of ultraprecision nmachini ng

Expl anation of basi
c technol ogy of ultraprecision nachi ne(nai n
spi ndl e)

Expl anation of ba
si c technol ogy of ultraprecision nachi ne(gui
de, etc.)

Expl anation of nachi ne
el enents in ultraprecision nachi ne

The sane as shown above

Expl anati on of thernal
di spl acenent restrai ning on ul traprecision
nachi ne

Expl anati on of nachined s
ur f ace properties

The sane as shown above.

Expl anati on of di anond
cutting tool for ultraprecision nachining

Expl anation of wor
k material and dianond cutting tool for ultr
apr eci si on nachi ni ng

Expl anation of ultraprecis
i on nachi ne for polygonal nirrors

Expl anation of ultraprec
i si on nachi ning technol ogy of brittle nmateri
al s

The sane as shown above

Expl anati on of sone
out st andi ng topi cs of ultraprecision nachi ni
ng t echnol ogy

M sual i ze ul t rapreci son- nachi ned parts and
nachi nes whi ch | eads to an idea for neani ng
of ultra precision and questions

(onsi deration for ultraprecision nachi n
i ng usi ng nechani cal engi neering i dea based
on contents of 1st class, then prepare for p
resentation of assi gnnents.

I nves
tigate differences between conventional and
ul t rapreci si on nachi ne, then prepare for pre
sentati on.

M sualize effects of bearing and gui de




on nachi ned accuracy, then prepare for assi
ghnents and presentation.

i sual i ze effects of a variety of nachi ne com
ponents on nmachi ned accuracy, then prepare f
or assignnents and presentation.

i sual i ze effects of a variety of nachi ne com
ponents on machi ned accuracy, then prepare f
or assignnents and presentation.

Visualize effects of thernal displ acenent
on on nachi ned accuracy and the restraini ng
, then prepare for assignnents and presenta

tion.

Visualize definition of ultraprecision

nachi ned surface and neasurenent to anal yze
, then prepare for assignnents and present at
i on.

ual i ze neasurenent to anal yze ul trapreci si on
nmachi ned surface, then prepare for assignne
nts and presentation.

M sual i ze properties of dianond tool used fo
r ul traprecision machi ning, then prepare for
assi gnnents and present ati on.

Visualize properties of work naterial and
di anond tool used for ultraprecision nachi n
i ng, then prepare for assignnents and presen
tation.

sual i ze definition and usage of pol ygonal m
rrors, and how to nachi ne them then prepare
for assignnents and presentation.

Visualize relationship bet

meen nechani cal properties and def ornati on/ f
ract ure during nachi ni ng then how to nachi ne
them then prepare for presentation.

e rel ationshi p between nechani cal properties

and defornation/fracture during nachi ning t
hen how to machi ne them then prepare for pr
esent at i on.

Msualiz

ne out standi ng topi cs of ultrapreci sion nach
i ni ng technol ogy whi ch are typical.

M sual i ze so

)

The aimof this class to expl ai n concept
of ultraprecision cutting and nechani sm of
the ul traprecision nachi ne tool which are pe
rfornmed for ductile and brittle materials. |
n addition to, neasurenent devices for nachi
ned accuracy.

nce of ultraprecision nachining whichis ind

Uhderstand i nporta




| spensabl e to hi gh-technol ogy manuf act uri ng

i ndustry:in order to performthem inevitabl

e approach fromvi ew of nachine tool , tool,
work material and at nosphere, etc.:recognit
i on of eval uation which is necessary wth na
no | evel accuracy.

3 3 3 3 ’ ’

, , , ul t rapreci si on nachi
ni ng, ultraprecision nachine, accuracy, atno
sphere, thernal displ acenent, atonic(nano) |
evel , dianond cutting tool, lattice orientat
i on, polygonal nirror, air.oil bearing

60
(1) (30%
(2) (20% (3 (5% (4 (15%
(5) (10% (6) (1% (1)
(10%
(60% (25% (5%

(10% Your overall grade in the
class wll be determined based on the fol | ow
i ng: presentation and shuttle card: 90%andl
0%
! , preci si on nachi ni ng, nachi ni n
0, material for nachi ne parts, nachi ne el ene
nt, tribology, naterial science, nachine des
i gn, machi ning practice
a8 3 kaneeda@rwech. ous. ac. j p
Mechani cal syst em engi neering room #OD8Bui |
ding 3rd floor, Ofice hour: Thursday, 4th h
our

1.5 x 15 =

2.5 DO stribute handouts each presenter sh
oul d prepare as a reference in the presentat
jon. If the presenter have any question int
he preparation, they had better ask the prof
essor. The professor give you sone advi ses o
r tell suitable references. Shuttle card is
avai | abl e each cl ass.
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2.0

120
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2.0
Navi er - & okes
Reynol ds
Raynol ds
60
60
60
60
60
60
0
60
60
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60

60

60

60

Reynol ds
Reynol ds
60 (80%
(20%
80 20 60
100 60
| SBN 978- 4844521464
| SBN 978- 4782101018
| SBN 978- 4526057977
hachi ya@rech. ous. ac. j p 086- 256- 957
3 12: 30-13: 30 16: 00- 17: 00 16: 00
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2.0
Lagran
ge
1.5h
1.5h
1.5h
Lagr ange
1. 5h
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60
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60

(50 ) (50% 100
60

Cont
ens

rol Theory of Non-linear Mechanical Syst
Ainoto, S ford Lhiversity Press

9743
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2.0
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15
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CAD
B
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CAD CAM

1.5 x 15 =22.5




MT62110

Thesi s VWrk |1

(17_18)

3.0
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2.0
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2.0
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