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Fut ur e Mat hemati cs

2.0

Sone basi c properties of integers wll be expl ai ned.

Fuclid algorithmw |l be expl ai ned.

[The notion of EHiclidean ring will be expl ai ned.

The ring of Gauss integers wll be introduced.

[The notion of prines inthe ring of Gauss integers wll be expl ai ned.

[The notion of unique factorization domain will be expl ai ned.

[The quadratic residue wll be expl ai ned.

Rel ati on between Euiclidean ring and uni que factorization domain wll be expl ai ned.

[The deconposition rawof a prine inthe ring of Gauss integers wll be expl ai ned.

Fnite fields wll be explai ned.

Pol ynomial ring wll be expl ai ned.

The primitive roots inafinite field wll be explai ned.

IThe reciprocity raw of the quadratic residue wll be expl ai ned.

[The proof of the reciprocity laww |l be given.

Applications of quadratic reciprocity laww !l be expl ai ned.

80 )
Revi ew sone basi c property of integers. (80 nin)

80 )
Prepare a report on basic property of integers. (80 mn)

( 80 )
Revi ew on the basic properties of integers and prepare a report onit. (80 nin)
( 80 )

Prepare a report on the notion of Eiuclidean ring. (80 nmin)

( 80 )
Prepare for the ring of Gauss integers. (80 nin)

( 80 )

Prepare a report on the notion of prines inthe ring of Gauss integers. (80 nin)

( 80 )
Prepare a report on unique factorizati on donain. (80 nmin)

( 80 )

Prepare a report on the quadratic residue. (80 nin)

( 80




Prepare a report
nn)

on

Rel ation between Euclidean ring and uni que factorization donain. (8

80 )
Prepare a report
i n)

on

(

the deconposition rawof a prine in the ring of Gauss integers. (80

80 )
Prepare a report on pol ynomial rings. (80 min)
80
Prepare a report on finite fields. (80 mn)
( 80 )
Prepare a report on the primtive roots. (80 nin)
( 80 )
Prepare a report on the reciprocity raw of the quadratic residue. (80 nin)
( 80 )
Prepare a report on the proof of the reciprocity law (80 nin)

To under st and basi c properties of integers, in particular, the quadratic reciprocity ray

Lhder st and t he Hicl edean al gorithmin abstract setting, and their applications.

60 (50%

(50% 100 60

/ / /978448009315
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Fut ure Physi cs

2.0
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2.0
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Advanced Environnental B ochemistry

2.0
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Advanced A ant Physi ol ogy and B ochemistry

2.0
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1.0
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Advanced B oorgani ¢ Chemistry

2.0
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Advanced Natural Products Chenmistry
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Advanced Synthetic Chenmistry of Natural Products

2.0
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Advanced Ml ecul ar Geneti cs

2.0
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Advanced B oi norgani ¢ Chenmistry
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Advanced Chemistry of Bioactive Substances
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Advanced M crobial B ot echnol ogy

2.0

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

Al A2




B-1

Al,2

A1,

A1,

60

(40%

(60%

/

rmtsui @bc.ous.ac.jp

nyl og




MBB06400

International Carrier

2.0
1. %
P. %
3. %
.
%
5. %
B. 120
D
(A D
(AD
(D
(D
(A D

60




MBB06500

Gonpr ehensi ve Exerci se |
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MB300200

[Topics in Chemistry |

1.0

Principles of quantumtheory.

Application of
quant umtheory to sinpl e processes such as translation, rotation and vibration notions.

Ml ecul ar behavi or : Absg
rption, BEnssion and Rel axation.

Schrédi nger equati on.

Quantumtheory for the nol ecul e (Quant um cher
i stry).

Bor n- Qopenhei ner Bor n- Qopenhei ner  appr oxi mat
jon : Separation of electrons and nuclei part.

Ti ne- dependence pert ur bat
i on theory for dynanics.

Advanced | aser spectroscopy for chemistry.

60 To read the textbook on pri
nci pl es of quantumtheory.

60 To read the textbook on apf
| ication of qguantumtheory to sinpl e processes.

60 To read the textbook on nol
ecul ar behavi or.

60 To read the text book
on Schrddi nger equat i on.

60 To read the textbook on quantumt he
ory for the nol ecul e.

Bor n- Qopenhei ner 60 To read the textbook on
Bor n- Qopenhei ner  appr oxi mat i on.

60 To read the textbook on tirn
e- dependence perturbation theory for dynancs.

60 To read the textbook on general
features of spectroscopy.

A3 The course teaches the fundanental s of quantumtheory and its appliq
ations to biological systens, including the electronic structures and spectroscopi ¢ prof
erties of biological nolecules. Together wth quantumtheory, this course provides brief
reviews of classical nechanics, wave nechani cs, el ectronmagneti smand optics, which are
hel pful for understanding the origin of quantumtheory.

1. 2. 3. Bor n- oy
enhei ner 4.

By the end of this course, students wll be able to: 1. Uhderstand the
basi ¢ principles of quantumtheory and its application to el enentary processes. 2. ULhder
stand the physical origins of various inter- and intra-nol ecul ar forces. 3. Uhderstand t
he el ectronic excited states, vibrational states and dynamic properties of biological ng
| ecul es by neans of spectroscopi c experinents. 4. Uhderstand the basic principles of clg
ssi cal nechani cs as a base of guant um nechani cs.

Quant umt heory,
Schr édi nger equati on, nternol ecul ar interactions, nol ecul ar spectroscopy, Laser

60

100 60




Learni ng achi evenent is eval uated by a report




MBA00300

[Topics in Chenistry 11

1.0

[The history of nacrocyclic conpounds and recent supranol ecul ar chenistry.

[The story of Host-Qiest chemistry and cycl odextrine

Properties of crown ethers and the application for Host-Qiest chemstry.

Chemstry of cryptands and rel ated conpounds: Synthesis and properties.

The synthesis and the properties of cage type aza cryptands.

Chemstry of cycl ophanes: Inpact for structural organic chemstry.

Synthesi s, structures, and properties of azacal i xarenes.

Sunmary of host-guest chemistry and those study net hods.

[Thi nki ng about the structure of cyclic organi ¢ nol ecul es.

Get the informati on about cycl odextrine.

Prepare the know edge about chemistry of crown ethers.

Do basic preparation about structures and a properties of the cryptands.

Revi ewi ng the contents that were conmented on so far.

Exanmine what i s the cycl ophane.

IThi nki ng about the characteristic of the nitrogen atom

Revi ewi ng what were obtai ned by a past |ecture.




Host - Guest Chemistry, Ml ecul ar Recogni zation, Supranol ecul ar Chemistry, Sructural Qgg

nic Chemstry

60

100

60

* Supranol ecul ar Chemistry”
7

F. \ogtle
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[Topics in Chemistry |11

1.0
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MB301600

Sructural Qganic Chenmistry

2.0

S udy el ectronic stuct
ure and nol ecul ar orbital of atonmc el enents.

Sudy el ectronic properties of
nol ecul es and conj ugat ed conpounds.

Sudy inter- and intranol ecul
ar i nteract on.

Sudy aromaticity.

Sudy structures of coj ugated conpounds.

Sudy structure and reactivety d
f carbocation and carbani one.

Sudy stereoi sonerismand chirality of ng
| ecul es.

Sudy nol ecul ar strain and structure.

Qutline supranol ecul ar chemistry.

S udy nol ecul ar recognition and nol ecul ar
or gani zat i on.

S udy hydrogen bond ar
d supranol ecul es usi ng hydrogen bondi ng.

Sudy van der Wal s interaction.

Sudy charge-transfer interaction.

S udy construction of supranol ecul g
S wth coordination bond.

60 Uhderstanding | ecture contents and reviewthe | ecture contets ¢
f organic chenistry.
1. 60 Read the text.
1 1.7 60 Read the text.
2. 2.1 60 Read the text.
2. 2.2 60 Read the text.
2 2.3 2.4 60 Read the t
ext .
3. 3.1 60 Read the text.
3. 3.2 60 Read the text.
20 Reaserch sone ref erences g
bout supr anol ecul es.
4, 4.1 60 Read the text.
60 Read the text.
60 Read the text.
60 Read the text.
60 Read the text.
180 Revi ew the contents of

this | ecture course.

- This class wll be
under st ood t he physi cal and chemical properties of various organi c nol ecul es and the cor
relation of properties and structure of nol ecul es. The structure and internol ecul ar intg
racti on of supranol ecules wll also be di scussed.

(Descri be the ng




| ecul ar structure and el ectronic properties of organi c conpounds.)
(Under st andi ng
the basic principle of suparanol ecul ar chemistry such as inter- and intranol ecul ar inte
raction.)
(Uhderstand the Host-Quest chemistry.)

Ml ecul ar structure, Ml ecul
ar orbital, T -conjugation system Ml ecul ar assenbly, Supranol ecul ar chenmistry

60

70 1-3 30 1-3
60 Reports, exercise (30% and final exar
i nation (70%

-1V




MB301800

Synthetic G ganic Chenistry

2.0

Qutlining the synthetic organic chemstry.

O scussing the details of kinetic controls g
nd t hernodynamic control s of reactions

(1 O scussing the details of
t he enol ate reacti on.

(2 O scussing the details of al dol cong
ensation including stereosel ectivity

(3) Duscussi ng the details of asynmg
tric al dol condensation

(4 DOels-Ader D scussing the details of Dels-Ad
er reaction.

(5 [33- O scussing the detail g

of signatroic rearrangenent

Expl ai ni ng concept of retorosynthetic anal

Si S.
(1)
Expl ai ning the application of carbocation to the synthesis of steroids
(2) D el s- A der
Explaininging the application of Dels-Ader reaction to the synthesis of steroids
(3) EX
laining the application of radical internediate to the synthesis of terpenes
(4)

Expl aining the application of [3,3]-sigmatropi c rearrangenent to the synthesis of nacr
ocyl es

(5) Expl ai
ning the application of al dol condensation to the synthesis of nacrorides
(1
Reporting the assi gnnent
(2

Reporting the assi gnnent

Gonducting final exanmination

30 Check the contents of lecture by | ooking up the syllabus

60 Exanmine reversibl e g
nd i rreversi bl e reacti ons

60 Exanmi ne the enol
ate formation and reactivity.

60 BExam ne the al dol conder]
sat i on.

60 Examine the exanpl es of asynmg
tric reactions.

D el s- Al der 60 BExamne the DO el s- Al der
reaction

60 Exanmine the [3, 3
- Si gnat ropi ¢ rearrangenent

60 Exanmine the retrosynthetic g
nal ysi s

60 Exanine the fornation
and reaction of carbocation interned ates

O el s- A der 60 Examne the stergq
osl ectivity of Dels-Ader reaction




60 Examne the fornati on and
reactivity of radical internedi ates

60 Exanmne the ster
eosel ectivity of [3,3]-si gmatropi c rearrangenent

60 Examine the stereosel eq
tivity of aldol condensation

60 Assi g
ing the target nol ecul es to investigate howto synthesize by applying retrosynthetic ang
| ysi s

60 Assi g
ing the target nol ecul es to investigate howto synthesize by applying retrosynthetic ang
| ysi s

240 Garring
out enough revision for the final exanmination

The aimof this lecture is to hel p students understand basi c concepts of organiq
synthesis including GC bond formation, transfornation, protective groups, howto cont
rol asymmetric centers. Al students acquire the advanced reaction know edge and skill g
required for the organi c synthesis.

n sucessfully conpl eting this course, students wll
be able to: 1) Apply reterosynthesis analysis to the sinple target organi ¢ nol ecul es,
?) Apply various reactions including GC bond formng reacti ons and transformng reactid
ns to the synthesis of the target nol ecul es. 3) Uhderstand howto construct and control
the asynmetic centers in the target nol ecul es

D el s- A der
retrosynthesis, stereosel ectivity, kinetic control, ther
nodynam c control, al dol condensation, Oels-Ader reaction, radical reaction, signatrof
| C rearrangenent

60

(20% (80% 60 Your ove
rall grade inthe class will be deci ded based on the fol | ow ng: cl ass attendance and shq
rt examnations: 20%and final examnation 80% To pass, students nust earn at |east 60
oof the total points.

(22 3
E Mil yamada@hemous. ac.jp




MB301900

Goordi nati on Chemistry |

2.0

Qutline history of coordination chemstry

Expl ain the el enentary coordi nati on conmpounds.

Expl ain the applications of famliar netal coordination conpounds in everyday life.

Expl ai n nol ecul ar orbital theory for coordi nati on conpounds.

Expl ain el ectronic spectra of netal conpl exes.

Expl ai n the magnetic prooerties of netal conpl exes.

Expl ain the el ectronic structures of netal conplexes and the el enentary ligand fields th
eory.

Explain the structure ditermnation of netal conpl exes.

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

Expl ai n syntheses and characterizati on of nononucl ear netal conpl exes.

Expl ai n syntheses and characterization of multinuclear 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.

Exam nat i on
60
Reviewthe lecture contents of inorganic chemstry | earned as an under graduat e cour se.
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.

60




Read t he | ecture handout s.

60
Read t he | ecture handout s.

60
Read t he | ecture handout s.

60
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 | ecture handout s.

60
Read t he | ecture handout s.

The aimof this course is to hel p students acqui re an understandi ng of the advanced coor
di nati on chemstry.

Thi s course introduces the foundati on of syntheses and characterizetion of netal conpl ex
es.

Thi s course introduces the foundati on of spectroscopy and nagnetic properties of netal d
onpl exes.

Thi s course introduces the foundati on of organonetal lic chemstry and bi ocoordi nation ch
emstry.

By the end of the course students will be able to:

Expl ai n the fundanental s of syntheses and characterization of netal conpl exes.
Expl ain the el ectronic structures of netal conplexes and the el enentary ligand fields th
eory.

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

Expl ai n the foundation of organonetal lic chemistry and bi ocoordi nati on chenistry.

netal conpl ex, nol ecul ar orbital theory, ligand fields theory, electronic structure, el¢
ctronic spectra, nagnetic prooerty, catalyst, organonetal lic chemstry, biocoordination
chenistry

60

'Your overall grade in the class wll be decided based on the fol |l ow ng: reports 40%and
exam nat i on 60%

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

A3 5 508 akashi @i ns.ous.ac.jp







MB302000

Goordi nati on Chemistry 11

2.0

Qutlining elenents and its el ectron configurations.

Expl ai ning the wave function and its phase.

Expl ai ning the el ectronic structures of |anthanoid el enents, actinoid el enents, and trar
sur ani um el enent s.

Expl ai ni ng the quantumchenistry of coordinati on conpounds focused on symmetry orbitals.

Expl ai ni ng the quantumchemstry of netal s centered on the nol ecul ar orbital s based on t
he density functional theory.

Expl ai ni ng the quantumchemstry of intrinsic semconductors centered on the nol ecul ar ¢
rbitals based on the density functional theory.

Expl ai ni ng the quantumchemstry of ionic conpounds centered on the nol ecul ar orbital s K
ased on the density functional theory.

Expl ai ni ng the quantumchemstry of nononucl ear conpl exes centered on the nol ecul ar or bi
tals based on the density functional theory.

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

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

Expl ai ni ng the nagnetic properties such as paranagneti sm di amagneti smof the coordi nati
on conpounds.

Expl ai ni ng the spectrochenical series of |igands.

Expl ai ni ng the spectrochenical series of netals.

Expl ai ning the X-ray powder diffraction and structural characterization of organic |igar
ds.

Sunmari zi ng the contents of the lecture so far.

120
Review the | ecture contents of inorganic chemstry |, inorganic chemistry I, inorganic
chenmistry |11, coordination chemstry, and quantumchemstry as an under graduat e cour se.
60
Read the | ecture handout s.
60
Read the | ecture handout s.
60
Read the | ecture handout s.
60

Read t he | ecture handout s.




60
Read t he | ecture handout s.

60
Read t he | ecture handout s.

60
Read t he | ecture handout s.

60
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 | ecture handout s.

120
Revi ew the contents of the lecture so far.

A2
The aimof this course is to hel p students acqui re an understandi ng of the advanced coor
di nati on chemstry.
IThi s course introduces the foundati ons of quantumchemstry require to anal yze Mil liken
popul ati on.
Thi s course introduces students to the density functional theory that is inportant in un
der st andi ng the coordi nati on chemstry.
Thi s course introduces the fundanental s and applications of netals, intrinsic sem condug
tors, nononucl ear conpl exes, cluster conpl exes etc.

By the end of the course students will be able to:

*Explain crystal field theory and ligand field theory.

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

*Explain the el ectronic structures and the transport phenonena such as el ectric conduct
vVity in the coordinati on conpounds based on the density functional theory.

*Lhderstand the optical and magnetic properties of the coordi nati on conpounds.

mave function, phase, atomc orbital, nolecular orbital, element, periodic table, rare €
arth, magnetic property, Xray structure, density functional theory, point group, charad
ter table, symmetry orbital, Xray photoel ectron spectrum density of state, electronic
spect rum spectrochenmical series, Milliken popul ati on anal ysis, closest packing, intring
i c semconductor, rock salt structure, solid solution, Retveld refinenent, lattice parg
neter, pattern fitting nethod, charge flipping net hod

60

40 % 60 %
Your overall grade in the class wll be decided based on the fol |l ow ng: class attendance
and short exaninations: 60%and reports 40%

D stribute the | ecture handouts.

I
Goordi nati on Chemistry |

DV- Xa
978- 4782707678
( Japanese)

AL 3 318
e-nai | : gsakane@hem ous. ac. | p
ht t p: // waw chem ous. ac. j p/ ~ gsakane/
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MB(302200

Q gani ¢ Reacti on Mechani sns

2.0

Lhderstand the rel ati on between organic res
ctions and nol ecul ar orbital s.

Uhder stand t he fundanental s of nol ecul ar
orbi tal ne&t hod.

Unhder stand qy
alitative construction of nolecular orbital in organic nol ecul es.

Uhderstand the orbital interaction in organ
i ¢ nol ecul es.

Lhderstand the fundanental s of
the frontier orbital theory.

Lhder stand the applications of
the frontier orbital theory.

Gonduct the first examnation for achi everd
nt eval uati on.

Unhder st and nucl eophi I i c sulf
stitution reactions using nol ecul ar orbital nethod.

Lhderstand el i mnation reacti or
s using nol ecul ar orbital net hod.

Uhder stand el ectrophilic
addi tion reactions using nol ecul ar orbital nethod.

\Vdodwar d- Hb nann Uhder st and t he VWodwar d- Hof f mann rul e.

D el s- A der Lhder st and cycl oaddi ti
on reactions including Oels-Ader reaction.

Lhder stand el ectrocyclic reactions.

Lhder st and si gnat ropi ¢ reacti ons.

Gonduct the second examnati on for achi even
ent eval uati on.

Q0 @nfirn
the understanding of organic reactions using the el ectronic theory of organic chenistry
90 Revi ew t he concef

t and usage of nol ecul ar orbital net hod.

s 90 Survey nol ecy
| ar orbitals of 1 -conjugated organi ¢ nol ecul es.

90 Revi ew t he concept and usage
of nol ecul ar orbital nethod.
90 Revi €
W reaction nechani sns for typical organic reactions.
90 Revi €
W reaction nechani sns for typical organic reactions.
120 Review the contents of
this | ecture course.
90 Revi €
W reaction nechani sns for typical organic reactions.
90 Revi €
W reaction nechani sns for typical organic reactions.
90 Revi €
W reaction nechani sns for typical organic reactions.
O el s- Al der
90 Revi ew D el s-Al der reaction and prestudy about its reaction nechani sm

90 Prestudy about a cycl caddtion r

eact i on.




90 Prestudy about an el ectrocycli g

reaction.
90 Prestudy about a signatrg
i C reaction.
120 Revi ew the contents of
this | ecture course.
Gaussi an

This | ecture course expl ains and di scusses several organic reactions wth the orbital cd
ncepts, and the aimis to hel p students in understandi ng organic reactions logically.
r the hel p of understanding, the MD cal cul ati on program Gaussian will be used to visuali
ze orbital interaction.

(1) (A1)
(2) (A1)
(3) (A1)

(1) Wnderstanding of organic reactions using the orbital concepts. (A1)
(2) Explaining |logically the nechani sns of organic reactions using the orbital theory ar
d the el ectronic theory of organic chemstry. (A1)

(3) Application of above thinking to published practical reactions. (Al

Qganic reaction, Mlecular orhital theory, Frontier orhital, Sereoel ectronic effect

60

70% 1-3 30%
1-3 60% Your overall grade in the clg
ss w |l be decided based on the follow ng: two examnations for achi evenent eval uation 7
0% reports and exercises 30% both correspond to the itens 1-3 of this lecture's aim 4
cceptabl e score is over 60 points out of 100 points.

b Lecture handouts w Il be providg
d besi des V¢b-based mat eri al s.

-1V Lecture courses of organic chemstry,
Gonpr ehensi ve Exercise |-1V

A3 3 Kan VWkamatsu (A3 bldg. 3rd. fl.)

The lecturer strongly w shes the students understand fundanental organic reactions bef
or ehand.

\Vé¢b The answer of the examnation is notified via Véb. URL: h
ttp://ww chemous. ac. j p/ “waka/




MBA03900

Thesi s Wrk

12.0

Gont ent s:

1. Getting the gui dance fromthe Lab.

P. Choosi hg the nai n subj ect for the research.

3. Maki ng the investigation on the subject of the chemstry relevant to the naster’ st
hesi s.

4. nducti ng the chemcal experinent for the master’ s course research.

5.Witing the naster course thesis and naking 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 wth the naster’ s course research under the supervisor of faculty S
taff. It enhances the devel opnent of students’ skill in carrying out the chemcal expe
rinent and nmaking oral presentation. It al so hel ps students acquire necessary skills ang
know edge of chemstry.

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

60

50% 50%
Your final grade wll be decided based on the nmaster’ s thesis (50% and oral presents
tion (50%.

D rection or reference docunents wll be introduced fromthe instructor.

Al classes held in graduate school of chemistry

D rection or reference docunents wll be introduced fromthe instructor.

D rection or reference docunents wll be introduced fromthe instructor.




D rection or reference docunents wll be introduced fromthe instructor.

The research is conducted under the directions of faculty staff,




MBAD5000

B omaterial Chenmistry

2.0

Qientation. Explain the content and ai mof course.

Fundanental of pol yner chenmistry. Explain the fundanental of pol yner chemistry.

S ructure and property of polynmer. Explain the structure and property of pol yner.

B opol yner. Explain the definition and classification of biopol yner.

Mbno- and ol i go- sacchari des. Expl ain the nono- and ol i go-saccharides for naterial .

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

Amno acids and protein. Explain the structure and property of anino acids and protein.

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

Protein (2). Explain the utilization of protein and peptide for engineering naterial.

CNA RNA - DNA R\A
ONA and RNA Explain the fundanental of DNA and RNA

CNA CNA
Sructure and function of DNA Explain the structure and function of DNA

Nucl eic acid as a functional material. Explain the 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 |l ecture so far. Termend exam nati on.

30
Read the syl labus and conformthe content and ai mof course.

60
Prepare for the general polyner at library. Reviewthe | ecture.

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

60
Prepare for the general hbiopol yner at library. Reviewthe |lecture.

20
Prepare for the nono- and ol i go-saccharides at library. Reviewthe | ecture.

60
Prepare for polysaccharide at library. Reviewthe | ecture.

90




Prepare for the rel ationship between amino acid and protein at library. Reviewthe |ect
re.

60
Prepare the utilization of protein for biomaterial at library. Reviewthe lecture.
10
60

Prepare the utilization of protein for engineering nmaterial at library. Reviewthe |ecty
re.

CNA R\A 11 DNA R\

90
Prepare the relationship between DNA and RNAin library. Reviewthe |ecture.
CNA 12 CNA

60
Prepare the structure and function of DNAin library. Reviewthe lecture.
13
60

Prepare the utilization of nucleic acid for material. Reviewthe |lecture.

60
Prepare the bionaterial at library and understand to the rel ati onshi p between bi opol yner
and naterial.

60
Prepare the bionaterial at library and understand to the rel ati onshi p between bi opol yner
and naterial.

1 14
90
Revi ew the contents of the lecture so far.

Large amount of bi opol yners, such as pol ysaccharide, protein, nucleic acid, and natural

rubber, are present in natural world. This course introduces the structure and property
of bi opol yner to students taking this course. Additionally, it also explains the utilizg
tion of biopolyner for hionedical, bioengineering, and environnental materials.

The goal s of this course are to:

(1) be able to explain the saccharide for biomaterial,

(2) be able to explain amino acid and protein for bionaterial,
(3) be able to explain nucleic acid for biomaterial,

(4) be able to explain the concept of bionaterial.

Pol yner, Biopolyner, Polyner naterial, Bomaterial

60

(60% (40%
100 60

'Your overall grade in the class wll be decided based on the foll ow ng:
- short reports: 40%

- termend examnation: 60%

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

D stribute the | ecture handouts.

A




Conpr ehensi ve Exercise |-1V

WI1 be introduced in the cl ass.

()
dfice: Building B2, Laboratory for biopol yner.

Lecture naterials: WII distribute in the class.
Recor di ng and phot ogr aphi ng: Prohi bi ti on.

Feedback of the termend exanination is given to students who cane to the | aboratory.

Based on the regul ations of the university (Ckayama Lhi versity of Science).

Forner resercher in Al ST.
Lecture taking advantage of the experience of naterial devel opnent at A ST.




MB305100

Environnental Anal ytical Chemistry

2.0

(Environnental pol lution and chenical neasur €
nents.)

(Behavi or of pollutants in environnent.)

(Fundanental of envir
onnent al neasurenents and Measurenent patterns and net hods. )

(Principles of detection and instrunents.)

(Principles of detection and instrunents.)

(Managenent of i naccuracy and preci Si on
for neasurenents.)

(Sanpling.)

(Monitoring.)

(S npl e neasurenent net hods and sinpl i f
i cation of neasurenent nethods.)

(Design of environnetal investigati
ons and neasurenents. )

(Practice of environnental neasure
nents. Ar and water. )

(Practice of environnmental neasurenents.
I ndoor environnent. )

(Practice of eny
i ronnental neasurenents.  V@rking enivironment and Vstes, soils, and polluted soils.

(Establ i shnent of environnental 1
easur enent net hods and devel oprment of instrunents.)

(Managenent of |aboratory environnent.)

(F nal examination.)

180 (Preparation: To have read th

e | ecture handouts of Environnmental pollution and chemical neasurenents. Review To hay

e understood the | ecture handouts of Environnental pollution and chenical neasurenents.)
Sandard learning tine: 180 mn.

180 (Preparation: To have
read the | ecture handouts of Behavior of pollutants in environnent. Review To have un
derstood the | ecture handouts of Behavior of pollutants in environnent.) Standard |earn
ing tine: 180 mn.

180 (Preparation: To have read the | ecture handouts of Fundanental of eny
i ronnental neasurenents and Measurenent patterns and nethods. Review To have under st od
d the | ecture handouts of Fundanental of environnental neasurenents and Measurenent patt
erns and nethods.) Sandard learning tine: 180 mn.

180
(Preparation: To have read the I ecture handouts of Principles of detection and instr
unents. Gs and atnospheric particulate matters. Review To have understood the | ect
re handouts of Principles of detection and instrunents. Gas and at nospheric parti cul at
e matters.) Sandard learning tine: 180 mn.

180 (Preparation: To have read the | ecture handol




ts of Principles of detection and instrunents. \Vdter pollutants, anal ytical instrunent
s, and continuosly anal ytical instrunents. Reveiw To have understood the | ecture handdg
uts of Principles of detection and instrunents. Vdter pollutants, anal ytical instruner|
ts, and continuosly analytical instrunents.) Sandard learning tine: 180 mn.

180 (Preparation: To
have read the | ecture handouts of Minagenent of inaccuracy and precision for neasurenent
Ss. Review To have understood the | ecture handouts of Managenent of inaccuracy and pred
i sion for neasurenents.) Sandard learning tine: 180 min.

180 (Preparation: To have read the lecture hg
ndouts of Sanpling. Review To have undestood the |ecture handouts of Sanpling.) S and
ard learning tine: 180 mn.

180 (Preparation: To have read the lecture hg
ndouts of Mbnitoring. Review To have understood the | ecture handouts of Mnitoring.)
S andard learning tine: 180 nin.

180 (Preparation: To
have read the | ecture handouts of S nple neasurenent nethods and sinplification of neasy
renent nethods. Review To have understood the | ecture handouts of S nple neasurenent rf
ethods and sinplification of neasurenent nethods.) Standard learning tine: 180 mn.

180 (Preparat
i on: To have read the I ecture handouts of Design of environnental investigations and neg
surenents. Review To have understood the | ecture handouts of Design of environnental i
nvestigations and neasurenents.) Standard |earning tine: 180 mn.

180 (Preq
aration: To have read the | ecture handouts of Practice of environnental neasurenents.
AT and water. Review To have understood the | ecture handouts of Practice of enviror
nental neasurenents.  Ar and water. ) Sandard learning tine: 180 nin.

180 (Preparation: To
have read the | ecture handouts of Practice of environmental neasurenents. I ndoor envir|
onnent . Review To have understood the | ecture handouts of Practice of environnental
neasur enent s. Indoor environnent. ) Sandard learning tine: 180 nmin.

180 (Preparation: To have read the | ecture handouts of Practi
ce of environmental neasurenents.  V@rking environnent and Véstes, soils, and pol |l uted
S0i | s. Review To have understood the | ecture handouts of Practice of environnental rf
easurenents.  Vérking environnent and Vdstes, soils, and polluted soils. ) Sandard |
earning tine: 180 mn.

180 (Preq

aration: To have read the | ecture handouts of Establishnent of environnental neasurenent

net hods and devel opnent of instrunents. Review To have understood the | ecture handout

s of Establishnent of environnmental neasurenent nethods and devel opnent of instrunents.)
Sandard learning tine: 180 mn.

180 (Preparation: To have read the |6
cture handouts of Managenent of |aboratory environnent. Review To have understood the
| ecture handouts of Minagenent of |aboratory environnent.) Standard learning tine: 180
i n.

180 (Preparation: To have reviewed all the |lecture handouts. H
eview To have understood all the answers of final examnation.) Sandard |earning tim1
180 nmin.

(The aimof this course is to introduce nethods for neasurenents of eny
i ronnental pollutants.)




b “ ”

(Sudents wll be able to understand nethods for neasurenents of environnental pol | utant

s.)

Environnent, Analytical chemistry

60

50% 50% 60%
Your final grade will be calculated according to the followng process: short
reports (50% and fina examnation (50%. To pass, students nust earn at |east 6
0 points out of 100.)

| SBY
4- 320- 07160- 3 Lect ure handout s

[ N N e AV Gonpr ehensi ve Exer ci s€
Y

| SBN\4- 7827- 0383- X Practical eny
i ronnental analysis Mroslav Radojevic and Madimr N Bashkin RS C | SBN 0-85404- 594
L5

B 4 086- 256-9490 Enail: tyokoyam@hem ous. g
c.jp 2 Laboratory: Laboratory of Analytical Chemistry, H
| oor 4, Building B2; TH.: 086-256-9490; Enail: tyokoyam@hemous.ac.jp; dfice hour: sq
cond period, Fiday)

To study to understand | ecture handouts rather than taki ng notes, because of going g
| ong the | ecture handouts.

Exercise: You wll be given several questions or reports in this |lecture.

You wll be abl e
to obtain feedback of your works in this lecture.
You woul d
be able to obtain feedback of your final exanmination result, if you wll cone to Laborat
ory of Analytical Chemistry at office hour.

You can be gi vern
sone reasonabl e consi derati ons based on Guidel i nes for handi capped student supports in
(kayana Lhiversity of Science. P ease consult with this lecturer, if you need any reasor
abl e consi derations. If you do not need any reasonabl e consi derations, you nust not recd
rd this lecture by a nechani cal recorder and take any photographs of this |lecture.)




MBA05800

International Carrier

2.0

30

30

30




30

60
60
120
120
120
120
120
90
90
120
120
60 70% 30




MB305900

Gonpr ehensi ve Exerci se |

2.0

Gont ent s:

1. Choosi ng the specialized topics in the field of chemstry.
. Reading the literatures of the topics in English.

3. Maki ng adequat e preparation for the oral presentation.
M.@ving the oral presentation of the topics.

The students are required to read the literatures in English and eval uate the naj or st
udies in terns of their nethods, results and concl usions in the topics.
'You summarize the scientific data and nmake adequate preparation for the oral presentatid
n.

3

D
This course deal s with the basic concepts and principles of chemstry. It enhances the
devel oprent of students’ skill inreading the literatures in English and in naking org
| presentation.

At the end of the course, students should be able to do the fol | ow ngs
1. Recogni ze and recall nmajor terns and concepts in chemstry.

P. Describe and expl ain naj or nethods and theori es.

3.Bval uate najor studies in terns of the nethods, results, concl usions.

Literatures search, reading literatures in English, presentation,

60

70% 30
Your final grade wll be decided based on the oral presentation (70% and Q and A(30%

Text books will be introduced fromthe instructor.

Al classes held in graduate school of chemistry

Ref er ence docunents will be introduced fromthe instructor.

Faculty staff




Ref er ence docunents wil |

be introduced fromthe instructor.

Ref er ence docunents wl |

be introduced fromthe instructor.

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




MB3D6000

Gonpr ehensi ve Exercise |1

2.0

Gont ent s:

1. Surmari zi ng experinental data for the progress report.

P.Bvaluating major studies in terns of the nethods, results, concl usions.
3. Maki ng adequat e preparation for the oral presentation

4. dving the progress report of master’ s course thesis.

The students are required to summari ze experinental data and eval uate the naj or studie
s interns of their nethods, results and concl usions. The students nake adequate prepar
ation for the progress report.

This course introduces the fundanental of academc research to students. It al so enhd
nces the devel opnent of students’ skill in carrying out chemcal experinents.

At the end of the course, students should be able to do the fol | ow ngs
1. Recogni ze and recall nmajor terns and concepts in chemstry.

?. Describe and expl ain experinental results.

3.Bval uate najor studies in terns of the nethods, results, concl usions.

Literatures search, Reading literatures in BEnglish, Presentation

60

70% 30
Your final grade wll be decided based on the oral presentation (70% and Qand A (309

Text book will be introduced in the cl ass

Al classes held in graduate school of chemistry

Reference literatures wll be introduced in the cl ass.

Faculty staff in the | ab.

Text book will be introduced in the cl ass




Text book will be introduced in the cl ass

No phot ograph and no recoding are allowed in the @




MB306100

Gonpr ehensi ve Exercise |11

2.0

Gont ent s:

1. Choosi ng the specialized topics in the field of chemstry.
. Reading the literatures of the topics in English.

3. Maki ng adequat e preparation for the oral presentation
M.@ving the oral presentation of the topics.

The students are required to read the literatures in English and eval uate the naj or st
udies in terns of their nethods, results and concl usions in the topics.
'You summarize the scientific data and nmake adequate preparation for the oral presentatid
n.

This course deal s with the basic concepts and principles of chemstry. It enhances the
devel oprent of students’ skill inreading the literatures in English and in naking org
| presentation.

At the end of the course, students should be able to do the fol | ow ngs
1. Recogni ze and recall nmajor terns and concepts in chemstry.

P. Describe and expl ain naj or nethods and theori es.

3.Bval uate najor studies in terns of the nethods, results, concl usions.

Literatures search, Reading literatures in English, Presentation

60

70% 30
Your final grade wll be decided based on the oral presentation (70% and Qand A (309

Text books will be introduced in the cl ass

Al classes held in graduate school of chemistry

Ref er ence docunents will be introduced in the cl ass.

Faculty staff




Ref er ence docunents will be introduced in the cl ass.

Ref er ence docunents will be introduced in the cl ass.

No phot ograph and no recoding are allowed in the @




MB306200

Gonpr ehensi ve Exercise |V

2.0

Gont ent s:

1. Sunmari zi ng experinental data for the naster course presentation.
P.Bvaluating major studies in terns of the nethods, results, concl usions.
3. Maki ng adequat e preparation for the oral presentation

4.dving the oral presentation of master’ s course thesis.

The students are required to summari ze experinental data and eval uate the naj or studie
s interns of their nethods, results and concl usions. The students nake adequate prepar
ation for the oral presentation.

The aimof this course is to help students acquire the necessary skill and know edge 1
eeded to achieve a better performance in the master’ s experinent and thesis.

At the end of the course, students should be able to do the fol | ow ngs
1. Recogni ze and recall nmajor terns and concepts in chemstry.

?. Describe and expl ain experinental results.

3.Bval uate najor studies in terns of the nethods, results, concl usions.

Literatures search, Reading literatures in BEnglish, Presentation

60

70% 30
Your final grade wll be decided based on the oral presentation (70% and Qand A (309

Textbook will be introduced in the cl ass,

Al classes held in graduate school of chemistry

Reference literatures wll be introduced in the cl ass.

Faculty staff in the |ab.

Textbook will be introduced in the cl ass,

Textbook will be introduced in the cl ass,




No phot ograph and no recoding are allowed in the @




MB306400

Physi cal Chemistry of Polyners

2.0

I ntroduction to Pol yner Physical Chemistry and current Pol yner Material s.

Gonfiguration of a Polyner Chain

Gonfornati on of a Pol yner Chain

M scibility and Phase Separation of Pol yner B ends

Herarchical Sructures of Gystalline Pol yners

H erarchical Sructures of Polyrmer Al oys

H erarchical Sructures of Pol ymer Sol utions

H erarchical Sructures of Goss-linked Pol yners

Sructure Analysis of Polyners by M croscopy

Sructure Analysis of Pol yners by Spectroscopy

Sructure Analysis of Polyners by Scattering Techni ques

Thernal Properties of Pol yners

M scosity and Rubber Hasticity of Poyners

S udy on pol yner science by readi ng a paper

Achi evenent test and revi ewthe cl ass.

90
Review the lecture contents of Physical Chemistry I, 11, 111 and Polyner Chemistry |earr|
ed as an under graduat e cour se.
90
Read the lecture slides on configuration of a pol yner chain.
20
Read the lecture slides on conformation of a pol yner chai n.
90
Read the lecture slides on miscibility and phase separation of pol yner bl ends.
H ory-Higgi ns
90
Read the lecture slides on crystal structures of pol yners.
20
Read the lecture slides on pol yner all oys.
20
Read the lecture slides on pol yner sol utions.
90

Read the lecture slides on cross-linked pol yners.




90
Read the lecture slides on structure anal ysis of pol yners by nicroscopy.

90
Read the lecture slides on structure anal ysis of pol yners by spectroscopy.

X 90
Read the lecture slides on structure anal ysis of polyners by scattering techni ques.

90
Read the | ecture slides on thernal properties of pol yners.

90
Read the lecture slides on viscosity and rubber elasticity of poyners.
180
Read a paper about pol yner sci ence.
180
Review all the lecture slides.
A3

The main ains of this course are to revi ew pol yner physical chemistry based on hierarchi
cal structures, structure-properties relationship, and structural anal ysis of pol yners.

(1) A
3 (2) A3 (3

A3 () ' ’

At the end of this course, students will be able to (1) understand hierarchical structur
es of pol yners under various states, (2) understand physical properties of polyners undg
r various states, (3) understand the rel ationshi p between hierarchical structures and ph
sical properties of polyners to inprove the pol yneric nmaterials.

Pol yner ph
ysical chemstry, Polyner materials, Herarchical structure, Sructure-property relatior
ship, Sructure anal ysis.

60 100% 60

S udents nust achi ve 60-poi nts by an achi evenent test (nax 100-points) to pass this cour
se.

No text book is used.

Physi cal chemistry |, |1, 111, Polyner chemistry, Soft naterials chenmistry.
| SBN-10 4621081802
KS | SBN-10 406153310X | SBN- 10 4807906356
| SBN-10 4807907549 KS

| SB\10 4061543806

B 3
Laboratory of Polyner Physical Chemistry on the 3rd floor of building B2

Cheating on an achi evenent test is strictly forbi dden.

D scussi on
For better understanding, discussion based on a paper wll be done by students.

H° http://ww chem
ous. ac. j p/ "l ppc/ Lect ures. ht n

Feedback will be presented on the lecture's H> http://ww chemous. ac. j p/ | ppc/ Lect ur eg
. ht nh




S nce reasonabl e accommodation is offered to students wth disabilities according to the
Qui del i nes of (kayanma Lhiversity of Science, please consult in advance, if needed. Shoq
ting/recording during lecture is not all owed.

HP http: //ww chemous. ac. j p/ ”| ppc/ Lect ur es.
t m Lecture and exercise slides will be presented on http://ww chemous. ac. j p/ 1 ppc/
Lectures. ht nh.




MB36500

Qystal Chemistry of Inorganic Solids

2.0

Sudents understanding an outline of this |ecturg

[«

RN

tudents understand unit cell, Bravais lattice and MIler index. Unhderstand representati
e crystal structures for inorganic solids.

Sudents understand Pauling s rules for inorg
ani ¢ sol i ds.

X S udent S
understand Bragg | aw and acquire a cal cul ation of lattice paraneters for inorganic soli
ds using Xray diffraction.

X
Sudents understand several factors determning diffraction intensity (e.g.
atonmic scattering, Lorentz, multiplicity, polarization and structure factors).

1
Sudents learn howto calculate structure factor of X-ray diffracti on and cal cul g
te the structure factors for representative crystal solids (Part 1).

2
Sudents learn howto calculate structure factor of X-ray diffracti on and cal cul g
te the structure factors for representative crystal solids (Part 2).

3
Sudents learn howto calculate structure factor of X-ray diffraction and cal cul
ate the structure factors for representative crystal solids (Part 3).

X S udents neasur €
Xray diffraction patterns of inorganic solid powders and identify the phase of them
X S udents neasy

re X-ray diffraction patterns of inorganic solid powders and cal cul ate the lattice parar|
eters of them

Sudents understand symnmetry operation for crystal sq
i ds.

S udent s under st and space group of crystal solids.

" International Table for Qystall ography” Sudents | earn howto use

Sudents learn R et
vel d refinenent nethod for crystal solids in powder.

Sudents reviewthe content of this lecture so far.

60 Reviewthe lecture contents of chemistry of crystals, solid-state chemstry g
nd material chemistry of the crystal | earned as an under graduat e course.
60 Read the | ecture hang
out s.
60 Read the | ecture hang
out s.
60 Read the | ecture hang
out s.
60 Read the | ecture hang
out s.
60 Read the | ecture hang
out s.
60 Read the | ecture hang
out s.
60 Read the | ecture hang

out s.




60 Read the | ecture hang

out s.
60 Read t he | ecture hang

out s.
60 Read t he | ecture hang

out s.
60 Read t he | ecture hang

out s.
60 Read t he | ecture hang

out s.
60 Read t he | ecture hang

out s.
60 Review the contents of the |ecture

so far.

The aimof th

S course is to hel p students acquire an understanding of inorganic solids in viewoints
of crystal structure and thernmodynamcs. This course introduces the crystall ographi c kng
W edge of inorganic solids such as Bragg | aw, space group, (2) the anal ysis of crystal g
tructure for inorganic solids by powder X-ray diffraction.

X
X
By the end of the course, students wll be
able to explain Bravais lattice, Mller index, Bragg | aw symmetry and space groups for
i norgani ¢ solids and to determine lattice constants and cal cul ate structure factors for
i norgani ¢ solids.

X
powder X-ray diffraction, crystal st
ructure, Pauling s rules, unit cell, Bravais lattice, MIler index, Bragg | aw symetry,
space groups, structure factors, Retveld refinenent

60

80 40 Your overal |
grade in the class wll be decided based on the foll ow ng: class attendance, short exani
nations (80% and reports (20%.

Ostributing the | ecture handouts.

Il Sol i d-state chemstr

, Conpl ex Chemistry |1, Gonprehensive exercise |, I, Il and IV
X 2 | SBN 978- 4- 254- 14082- 8
| SBN\4- 06- 1
53371- 1 2 | SBN 4- 621- 03905- 9
A3 6 Yasushi Sato [6F, Building A3 ], Gourse of

Chenistry, Gaduate school of Science

Read the | ectur
e handouts and prepare the contents before the | ecture.

/ Restrict recording and doi ng photo shoot during th
e lecture.

X

You will neasure X-ray diffraction patterns of the inorganic solids taken

as the exanples in this lecture. You can confirmthe crystall ographic information aboy
t these inorganic solids.

I will carry d
ut the feedback for your reports submtted during the lecture term




MBA06600

Solid-Sate Chenistry

2.0

Qutlining internol ecul ar forces and nol ecul ar crystal s.

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

X
Expl ai ning X-ray diffraction and the rel ati onshi p anong the Enal d sphere, reciprocal |at
tice, and diffraction pattern.

Expl ai ni ng the quantumchemstry of nol ecul es centered on the nol ecul ar orbital s based ¢
n the Hickel nethod.

Expl ai ni ng the quantumchenistry of nol ecul es focused on symmetry orhital s.

Expl ai ning the quantumchenistry of solids based on tight-bi ndi ng approxi nati on.

Expl ai ning the energy band structure, Ferm surface, and density of state (D5, etc.

PN
Expl ai ni ng the fundanental s of sem conductors using energy band structure and outline th
e application of PNju nction.

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 Qurie-Viss rule, nmagnetic nonent, paranagnet
i sm di anagneti sm

Expl ai ni ng magnetic properties such as ferronagneti sm antiferronmagneti sm Pauli paranag
neti c.

Expl ai ning the el ectron correl ati ons, Hibbard nodel, Mtt transition, and Peierls transi
tion.

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

Expl aining ferroel ectric, pyroel ectric, piezoelectric, and their application exanpl es.

Sunmari zi ng the content of the lecture so far.

60 ) Reviewthe lecture contents of chemstry of crystals, solid-state chemstry and
material chemistry of the crystals | earned as an under graduat e cour se.

( 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.




Read t he | ecture handout s.

( 60 )
Read t he | ecture handout s.

( 60 )
Read t he | ecture handout s.

( 60 )
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 )
Revi ew the contents of the lecture so far
(0

P A
The aimof this course is to hel p students acqui re an understandi ng of the advanced sol i
d chemstry.

IThi s course introduces the foundations of crystallography require to anal yze crystal str
uct ur es.

IThi s course introduces students to the band theory.

Thi s course introduces the fundanental s and applications of semiconductors, netals, ferr
onmagnet s, ferroel ectrics etc.

This course is related to A of the diploma policy for the Departnent of Chemistry.

1) (A

2 (A

3) (A
A) (A

By the end of the course students will be able to:

* Explain internol ecul ar forces and nol ecul ar crystals. (A

* Explain crystal systens, symmetry of crystals, and space groups. (A

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

* Explain the electronic structures and the transport phenonena in the solids based on
he band theory. (A

* Lhderstand the nagnetic and dielectric properties of the solids. (A

X
PN

crystal systens, space groups, X-ray diffraction, Bnald sphere, reciprocal lattice, diff
raction pattern, Hickel nethod, energy band structure, Ferm surface, sem conductor, PN
j unc tion, paranagnetism di anagneti sm ferronagneti sm antiferronagneti sm el ectron cor
relations, Hibbard nodel, Mttt transition, Peierls transition, ferroelectric, pyroelectr
ic, piez oelectric

60

60
Your overall grade in the class wll be decided based on the fol | ow ng: homewor ks: 40%ar]
d reports 60% To pass, students nust earn at |east 60%of the total points.

Dstribute the | ecture handouts.

A

: / ( )
( ) ¢ 2 )/







MB306700

Laser spectroscopy for chenistry

2.0

Principles of quantumtheory.

Application of
guant umtheory to sinpl e processes such as translation, rotation and vibration notions.

Ml ecul ar behavi or : Abg
orption, Emssion and Rel axati on.

d assi cal nechani cs vs quant um nechani cs.

Schr édi nger equat i on.

Tunnel i ng effect.

Quantumtheory for the nol ecul e (Quant um che
mstry).

Bor n- Qopenhei ner Bor n- Qopenhei ner  appr oxi ng
tion: Separation of electrons and nuclei part.

Separation of vibration and rotation.

Vvef unction and energy of the nol ecul e.

Ti nme- dependence pert ur bg
tion theory for dynanics.

Forbi dden transition and al | oned
transition.

M broni c interaction.

Laser spectroscopy : Gener
al features of spectroscopy and vibrational spectra.

Advanced | aser

spectroscopy for chemistry.

60 To read the te
Xt book on principl es of quantumtheory.
60 To read the te
Xt book on application of guantumtheory to sinpl e processes.
60 To read the te
Xt book on nol ecul ar behavi or .
60 To read the
t ext book on cl assi cal nechani cs and quant um nechani cs.
60 To read
t he textbook on Schrédi nger equati on.
60 To read the texthbd
ok on tunneling effect.
60 To read the textbook d

n quantumtheory for the nol ecul e.

Bor n- Qopenhei ner 60 To read thg
t ext book on Bor n- Qopenhei ner appr oxi mat i on.

60 To read the te
Xt book on separation of vibration and rotation.
60 To read th
e textbook on wavefunction and energy of the nol ecul e.
60 To read the te
Xt book on ti me- dependence perturbation theory for dynamcs.
60 To read the
t ext book on forbidden transition and al | owed transition.
60 To read the texthbd

ok on vibroni c interaction.

60 To read the textbad




ok on general features of spectroscopy.

60 To read th
e textbook on advanced | aser spectroscopy for chemstry.

A The course teaches the fundanental s of quantumtheory and its applicg
tions to biological systens, including the electronic structures and spectroscopi ¢ prope
rties of biologica nolecules. Together with quantumtheory, this course provides brief
reviews of classical nechanics, wave nechanics, electromagneti smand optics, which are H
el pful for understanding the origin of guantumtheory.

A A B

r n- Qopenhei ner A
A () i "

By the end of this course, students wll be able to: 1. Uhderstand the basic principles
of quantumtheory and its application to el enentary processes. 2. lhderstand the physicg
| origins of various inter- and intra-nol ecul ar forces. 3. Uhderstand the el ectroni c exq
ited states, vibrational states and dynamic properties of biological nolecul es. 4. Uhder
stand the basic principles of classical nechanics, wave nechanics, el ectronagneti sm ang
opti cs.

Quantumt heory, Schrédi nger equation, nternol ecul ar interactions, nol ecul ar spectrosc
y, Laser

60

Learni ng achi evenent is evaluated by a report (80% and drills (20%.

D A MQiarrie and J. D Snon, Physical Chemistry, A Mlecul ar Approach, Uhiversity g
i ence Books.

Physi cal Chemistry |11

P. Alkins and J. D Paula, Physical Chemistry, eight edition, ford Uhiversity Pres
S

2
Laboratory of Laser Spectroscopy, 2nd floor of Building B2

Necessary know edgenent: Quant um nechani cs and quant um chemstry in undergraduat e | evel .

Drills.

Feedback of the exercise is done by explaining it in the |lecture.

Recording and taking photos of this lecture are totally prohibited.




MBL00100

Advanced Functional Food Sci ence

2.0

60

hanada@ll s. ous. ac.j p







MBLO0300

Advanced Applied Food Chenistry

2.0
1
2
1
2
3
180 )
180
180
180
180
180
180
1§
0
180
180

180

240

240

240

360




ABD

A B

B [

60

40%
60%
60%

6F

. 086-256-9496 Enail: ishihara@ls.ous.ac.jp




MBL00400

Advanced Anal ytical Science of Food Function

2.0

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

60

50

50

60







MBL00900
Advanced Preventive Medi ci ne
2.0
H VvV
H VvV
HPV
HPV (3
180
180
180
180
180
H VvV HV
180
180

HPV
80

180

180
180
180
180
180
180
1
2
3
1
5
60
30
30
40
60%
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6F 620

hobar a@l s. ous. ac. j p




MBL01300

Advanced Qi ni cal | nmunol ogy

2.0
innate i nmunity adaptive i munity
innate i munity
i nmunol ogy 180
innate i munity adaptive imunity
60
B3 hi t sunot @l s. ous. ac.j p




MBL01400

Advanced Laboratory O agnosi s

2.0

10

60

50%
50
60

M 2
kenk@l s. ous. ac. j p
[TEL 086- 256- 9417




MBL01500

Advanced Ml ecul ar Medi cal M crobi ol ogy

2.0
180
180
180
180
180
180
180
180
180
180
180
180
180
180
180
60 50% 50% 100
60
B3 086-256-9691 E nmail : katayana@ll s. ous. ac.jp







MBL01900

Advanced General Life Science |

3

2.0

180

60




MBL02000

Advanced General Life Science ||

2.0

( 270
( 270
. 270

270

; 270

540
540

540

540

540

B

B,

60

60

60

100




MBL02300
[Thesi s Vérk
12.0
360
360
360
360
D
1 A
2 B
3 B
4
5 D
60
B
A
086-256-9417 Enmail: kenk@el .ous.ac.jp




MBL03000

International Carrier

2.0

A WONPEF

60




MBL03100

Gonpr ehensi ve Exerci se |

2.0

OO R OWRNF

60




MBL03200

Gonpr ehensi ve Exercise |1

2.0

OO R OWRNF

60

100
60




MBLO3300

Gonpr ehensi ve Exercise |11

3

2.0

OO R OWRNF

60




MBL03400

Gonpr ehensi ve Exercise |V

3

2.0

OO R OWRNF

60

100
60




MBL03500

Advanced Lecture on Ml ecul ar Geneti cs

2.0
RNA 1
RNA
RNA 3
R\A 4
1
1 tR\A
CNA
CNA
CNA- RNA 180
180
180
180
180
ONA
180
t RNA 180
180
180
ONA 180
180
180
CNA 180
180

180




180

CNA - RNA

60

50
50
60%

A 6 625 hashi kawa@ll s. ous. ac. j p




MBL03600

2.0

ONA

ONA

FT-1 R

FT- IR

FT-
NVR
MAS- NMR
Satic NWR
NVR I, Il
D\NA
180
180
180
D\NA
180
D\NA

180
180
180

180




180

180
C
180
180
180
MS Satic
180
180
19
0
NVR
A
1. NVR A
2. NVR
60 2 60
B

s. yamaguchi @l s. ous. ac.jp




MBL03700

2.0
‘HE

insitu ;insitu

insitu ;insitu

insitu ;insitu

180
180
180
180
180
insitu
180
insitu
180
180
180
180
180
19
0
180




180

180
insitu
CP A
1 A B D
2
A B D
3 insitu
A B D
4 A B CD
insitu
60 100 1 4
60
I I
B2 2 tsuji@ls.ous.ac.jp




MBLO3800

Li pi dol ogy
2.0
G
G
I ’
I 1
180
180
180
I
180
I
180
I
180
I
180
I
180
I
180

180




180

180

180

180

180

Refl ecti on

60

A
086-256-9541 Enail: noto- nakanur a@lel . ous. ac. j p




MBL03900

Advanced Managing dinical Trials

2.0

Probl emF ndi ng(PF) Reflection Mnocanpus
120
120
120
1 3
120
120
120
120
120
120
120
120
120
120
120

240




AB
AB
AB
AB
AB
AB
Ref | ecti on) O
60 50 ( 1),2),5) ) 50 ( 1)-6
60
Mbnocanpus Problem F ndings Reflection (
)
I Il I Il
086- 256- 9822 E-nai | : ki ba@ll s. ous. ac. j p
3
ProblemF nding Reflection Mbno canus

80
30




MB5.04000

Advanced Exerci se Physi ol ogy

2.0

10 14

60

60

60

60

60

60

60

120

120

120

10
120

11
120

12
120

11 14
120




DP) A
A
A B
60 60 40
60%
978- 4- 06- 155369- 9
M 3 -5
e-nai | nagat a. yosuke@ll s. ous. ac. j p

M/l og




MEMDO800

[Topics in Applied Mithematics |1

1.0
A AN
AN T-
A AN
AN T-
A AN
AN T-
AN
AN T-
60 AN

a3




MEMDO900

[Topics in Applied Mathematics |V

1.0

Ext

[Tor

Aus| ander - Rei t en

120

120

120

120

120

120

120

120

120

120

PO |IN|O(TA|WIN]|F-

o

120

=
=

120

[EnY
N

120

=
w

120

[EEN
D

150

Aus| ander - Rei t en

Aus| ander - Rei t en

60

100% (

60%







MEMD4500

Thesi s Wrk

12.0

12

[The schedul e of the course

1st year: discussing the topics of the naster thesis April - July
Choose the topic of the thesis, obtain the basic know edge and | earn about the precedi ng
study inthe related area of the nathematics
July - Mrch

Mérk on the thesis projects

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

Make an appropriate assessnent of the research done in the first year July - Decenber
Gontinui ng the work on the thesis projects January - February

Make an abstract of the thesis, prepare for the presentati on of the thesis, conplete theg
witing of the thesis

Ask the thesis advisor for 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 of nathematics. Through this program the sty
dents | earn howto find research probl ens, howto read research papers, and howto comnmj
ni cate the mathenatical results to non-specialists, as well as the ability to think | ogi
cally and critically, the professional communication skills, and the sel f - nranagenent .

60

(100% The grades are given based on the thes
is and the oral presentation of the thesis.

Under the supervision of the thesis advisor

Al courses in the naster program

Uhder the supervision of the thesis advi sor

Representative: the president of (kayana Lhiversity
of science (or the thesis advisor)




Pertici pate the di scussi ons.

Under the supervision of the thesis advisor




MEMDS300

Advanced Applied Analysis al

2.0
(
(1) (4)
(1) (4)
(1) (4)
(1) (4)
(2, (3 (4)
(2, (3 (4)
(2, (3 (4)
(2, (3 (4)
(1) (4)
(1) (4)
(1) (4)
(2)
(2)
(2)
(2)
(2) (4)
60 (100%
(1) I/ /1SBN-13: 978- 4000077118




(2)
(3)

978- 4480091116

(4) —

/1 SBN-13:

)/

978- 4627077515

/ /1SBN-13: 978- 4000068840

/L.D / | BN\ 13:

a2, b, c

11) /

/1 SBN 13: 978- 4130629225




MEMD5400

Advanced Applied Analysis a2

2.0

Basi ¢ theory of linear differential systens

( )

Met hod of solving linear differential systens with constant coefficients (real eigenval |
es)

( )

Met hod of solving linear differential systens with constant coefficients (conpl ex ei geny
al ues)

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

Several definitions of stability (uniformasynptotic stability, exponential stability)

Sol ution orbit of two-di nensional autononous differential systens

Phase pl ane of two-di nensi onal autononous differential systens

Phase portraits of two-dinensional linear differential systens (node, saddl e point)

Phase portraits of two-dinensional linear differential systens (focus, center)

Basi c theory of half-linear differential systens

Sol ution orbit of two-dinensional half-linear differential systens

Phase portraits of two-dinensional half-linear differential systens (focus, center)

Phase portraits of two-dinensional half-linear differential systens (node, sadd e point)

Asynptotic stability of two-dinensional half-linear differential systens

Sunmar y

(2 )
Revi ew of linear al gebra and cal cul us (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)
(2 )

Review of the last |ecture (2 hours)

3 )

Review of the last |ecture (3 hours)

Vé focus on classification of equilibriumpoints of ordinary differential equations (esf
ecial |y, two-di nensional autononmous differential systens). In the second half of the |ed
ture, we introduce the latest research results. The purpose of this lecture is to |earn
about howto devel op the theory of linear systens to nonlinear systens.

Vé ai mto understand basic theory of qualitative theory of ordinary differential equatid
ns and it's applications. In particular, it is aninportant goal to be able to clearly
di stingui sh the difference between the classifications (e.g. node, saddl e point, focus,
center) of equilibriumpoint of two-dinensional autononous differential systens.

Qdinary differential equations, autononous differential systens, linear differential sy
stens, half-linear differential systens, stability, node, saddl e 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- 4320110120
978- 4407022032
978-4254117134 Qdinary Offerential Euations Jack K Hile Dover 978
0486472119 Sability Theory by Liapunov's Second Method T. Yoshi zana Mathenatical Sod
i ety of Japan

3 20 8




MBMDS500

Advanced Applied Analysis b

2.0
Banach
Banach
(1)
(2
3
(1)
(2
80
Cauchy 100
80
2 3 80
4 100
Hei ne- Bor el 120
80
G onwal | 80
4 5 80
Tayl or 100
100
100
80
80
100
A B Al
(1) (
A B Al
(2
( A B A1)
(3)
A B Al
60 (D) (3 (100% 60%




086- 256-9706 E nai | nagabut i @as. ous. ac. j p




5 5 MBEMDS600

Advanced Applied Analysis ¢

2.0




A ns: To study the fundanental theory on two-di nensi onal aut ononous
differential systemand its application to radial symmetric solutions of elliptic
artial differential equations

(1)
(2)
(3)
(4)
(5)

(6)

(7)

(8)

Goal : ne can expl ain about the follow ng: the asynptotic behaviors of

t wo- di nensi onal aut ononous differential system the linearization theorem

t he stabl e curve theorem the Poi ncare-Bendi xson theorem

the asynptotic behaviors of sone classes of elliptic partial differentia equations

60 (D (8
(100%
al, a2, b
Hrsch Shale Devaney — — Mrris WHrsch S ephe
n Svale Robert L.Devaney 91
84320111363

(D (8




2 2 MEMD5700

Aopl i ed Mathenatical Science |

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 nmatrices. (60nin)
- ( 60 )
H enentary properties of nmatrix. (60mn)
. 60 )
Bounded |i near operators. (60n n)
, - ( 60 )
Conpl et eness, netric spaces. (60nin)
- ( 60 )

[The Baire category theorem (60nn)

( 60 )




[The Baire category theorem (60nn)

. 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 includi ng Banach spaces, H|lbert spaces, |inear of
erators on these spaces and understand the difference between finite and infinite-di neng
i onal spaces.

3

Sets of functions are infinite-dinensional vector spaces. Uhderstand the neani ng of abst
ract theorens through concrete exanpl es and consi der the corresponding theorens in finit
e- di nensi onal spaces.

Functi onal anal ysi s.

60

(40% (60% , 60

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

D suse.

y .

Lhder graduat e curricul uns concerning anal ysis, cal culus and |inear al gebra.

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

o 7 (21 7))




MBMDS800

Appl i ed Mathenatical Science ||

2.0

Gener al t opol ogy

Honot opy properties of QNconpl exes (2)

(1)

Categories, functors and natural transformations (1)
(2

Categories, functors and natural transfornations (2)
(1)

Honot opy sets and groups (1)
(2

Honot opy sets and groups (2)
(3

Honot opy sets and groups (3)
(1)

[The properties of the honotopy groups (1)
(2)

[The properties of the honotopy groups (2)
(3)

[The properties of the honotopy groups (3)
(1

H brations (1)
(2

H brations (2)
(3

H brations (3)

o

QN conpl exes

o (1)

Honot opy properties of QNconpl exes (1)

o (2

Revi ew nani f ol ds. (180 nin)

Reviewthe contents of the last |ecture. (180 nin)
Reviewthe contents of the last |ecture. (180 nin)
Reviewthe contents of the last |ecture. (180 nin)
Reviewthe contents of the last |ecture. (180 nin)
Reviewthe contents of the last |ecture. (180 nin)
Reviewthe contents of the last |ecture. (180 nin)
Reviewthe contents of the last |ecture. (180 nin)
Reviewthe contents of the last |ecture. (180 nin)
Reviewthe contents of the last |ecture. (180 nin)




Reviewthe contents of the last |ecture. (180 nin)

Reviewthe contents of the last |ecture. (180 nin)

Reviewthe contents of the last |ecture. (180 nin)

Reviewthe contents of the last |ecture. (180 nin)

Reviewthe contents of the last |ecture. (180 nin)

[This course deals wth the basic concepts of de Fham cohonol ogy.

ne can understand the definition and basic properties of honot opy.
2) Qhe can conput e honot opy gr oups.

oV
Honot opy set's, Honot opy groups, ONconpl exes

60

(100%
Gading wll be decided based on reports.
[To pass, students nust earn at |east 60 points out of 100.

(05} 8
086- 256- 9767
Enai | : i noue@nat h. ous. ac. j p

:nyl og
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I ntroduce various norng on the spaces of natrid
Es.

(1) D sd
uss relations anong the norns introduced in the 1st session and topol ogy of the spaces ¢
f matrices (1).

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

Define exponential s of square nat
rices, and discuss fundamental properties of them

Gontinue to discuss the fundg
nental properties of exponentials of natrices.

Introduce Lie group structures on general linear groups, and di scuss standard coordir
at e nei ghbor hoods gi ven by exponential maps (1).

Gontinue to discuss standard coordi nat e rf
ei ghbor hoods of general |inear groups.

Lie O scuss Lie group structures of cl oseq
subgroups of general |inear groups.

Lie Gontinue to discuss Lie group
structures of closed subgroups of general |inear groups.

I ntroduce bilinear fg
rns on |linear spaces, and di scuss fundanental properties of those on finite di nensi onal
spaces.

I ntroduce generalized orthogonal groups.

D scuss the classification of generalized orthgonal ¢

I oups.
Lie Gartan O scuss Cartan deconpositions of various
linear Lie groups.
Lie Gartan Gontinue to discuss Cartan deconpositi ot
s of various |linear Lie groups.
Lie Gartan Further continued discussion of Cart

an deconposi tions of various linear Lie groups.

30 Revi ew t he fundanent al
notions of linear al gebras. (30mn)

1 60 Review the contents of the 1st S
essi on.  (60m n)

2 120 Review the contents of the 2nd
sessi on. (120mn)

3 60 Review the contents of the 3rd S
essi on.  (60n n)

4 120 Review the contents of the 4th
sessi on. (120mn)

5 180 Review the definitions and prop
erties of exponentials of square natrices. (180nmn)

6 180 Review the contents of the 6th
sessi on. (180mn)

7 180 Review the contents of the 7th
sessi on. (180mn)

8 180 Review the contents of the 8th

sessi on. (180mn)




2 3 60 Reviewthe contents ¢
f the 2nd and 3rd sessi ons. (60nn)

10 60 Review the contents of the 10tH
sessi on. (60n n)

11 60 Review the contents of the 11th
sessi on. (60n n)

12 60 Review the contents of the 12th
sessi on. (60n n)

13 120 Review the contents of the 13t
h sessi on. (120ni n)

14 120 Review the contents of the 14t

h sessi on. (120ni n)

Lie Lie Gartan
D scuss Lie group structure of sone standard |inear Lie groups through expong
ntia nmaps, and give CGartan deconpositions of them

Lie Lie Lie

e can explain how the standard Lie group structures on linear Lie groups are given,
and can expl ain how sone |inea Lie group can be deconposed to procuts of their naxinal
conpact subgroups and subspaces honeonorphic to |linear spaces.

Lie , ,Gartan ,linear Lie group, exponential naps of matrices, Cart
an deconposi t on

60

Based on scores of submitted answers to exercises during the cour
se.

Dani el Bunp, Lie groups (Gaduate Texts in Mathenatics), Springer

G 20 6

Sudents to take this course are ex
ected to be familiar wth fundanental notions in linear al gebras.
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The flag mani fol ds and their Schubert varieties

[The cohonol ogy of the flag nanifol ds

Basi ¢ properties of honol ogy and cohonol ogy

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

Bor el - Mbor e honol 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 hornol ogy
Exer ci se on BV 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

| 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 and read about nanif ol ds.

Review the definition of flag mani fol ds and Schubert varieties and read about cohonol ogy
of nanifolds.

z

Revi ew Z- nodul es and commut ative ring and read about basi c properties of cohonol ogy.

BM honol ogy

Revi ew the basi s properties of honol ogy and cohonol ogy and read about BM honol ogy.

Bor el - Mbor e honol ogy BM

Review the definition of BMhonol ogy and read about properties of BM honol ogy.

Bor el - Mbor e honol ogy

Revi ew the properties of BMhonol ogy and read about pushforward naps.

Bor el - Mbor e honol ogy
Revi ew BM honol ogy and try sone exerci se probl ens.




Bor el - Mbor e horol ogy

Revi ew BM honol ogy and read about the fundanental classes of subvarieties.

degree
Revi ew the fundanental classes of subvarieties and read about the degree of a nap.
degree refined cl ass

Revi ew the degree of a map and read about refined cl asses

refined cl ass
Review the refined classes and read about pul | back naps.

pul | back
Revi ew the pul | back nmaps and read about intersection products.
| ntersection product Bor el - Mbore honol ogy Z-

Review the intersection product and read about additive basis.

addi ti ve basis Chern cl ass
Revi ew the additive basis and read about Chern cl asses
Chern cl ass Thom i sonor phi sm

Revi ew the Chern classes and read about Thomi sonor phi sns.

Bor el - Mbor e horol ogy i ntersection theory

Vé wll explain the fundanental role of the Borel-More honol ogy in the context of inter
section theory.

Bor el - Mbor e hornol ogy cohonol ogy Chern

The goal is to understand the rol e of Borel - More honol ogy i n defining the fundanental d
| asses of subvarieties in cohonol ogy and in relation to Chern cl asses.

Bor el - Mbor e _honol ogy, fundanental class, Chern class, pushforward, pul | back

60

V¢ eval uate based on the honmework 100% Passing score is 60%

I, I

lYoung tabl eaux by Fulton (Appendi x B

A2 nat sunur @nat h. ous. ac.jp  086- 256- 9595

1)
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(120 )
(120 )
(120 )
( 120 )
(120 )
(120 )
(120 )
(120 )
(120 )
(120 )
Geogebr a (120 )
(120 )
(120 )
(120 )
(120 )
( A
Al )
(1)
(2)
60 (100 ) (D,(2
C3 nasayuki das.ous.ac.jp

Mbno Canpus







2 2 MEMDG6300

Advanced Geonetry c

2.0

c
I ntroduci ng this coarse and expl ai ning group acti ons.

Expl ai ni ng the fan whi ch describes al gebraic toric varieties.

Definiing the toric variety and expl ai ning the correspondence wth fans.

Expl ai ni ng how we can construct the toric varietie fromthe given fan.

Expl ai ni ng synpl ectic geonetry and Hamiltonian torus actions briefely.

Atiyah-Bott-QGuilleninn-Sernberg
Expl ai ni ng synpl ectic quotient and Atiyah-Bott-Qiillenmnn-Sernberg s theorem

Del zant
I ntroduci ng synpl ectic toric manifolds and Del zant' s t heorem

I ntroduci ng the difference between al gebraic toric varieties and synpl ectic toric nanifg
| ds.

| ntroduci ng what kind of invariants of toric nanifolds can be conputed by fans and pol yt
opes.

| ntroduci ng quasitoric nanifol ds which are the topol ogi cal counterparts of toric nanifol
ds.

| ntroduci ng the differences between quasitoric nanifolds and al gebraic toric nmanifol ds (
and synpl ectic toric manifolds as well).

| shi da- Fukukawa- Masuda
| ntroduci ng | shi da- Fukukawa- Masuda' s t opol ogi cal toric nanifol ds.

| shi da- Fukukawa- Masuda
| ntroduci ng | shi da- Fukukawa- Masuda’' s t opol ogi cal fan.

Expl ai ning the relation between topol ogi cal fan and topol ogi cal toric nanifold.

Hat t ori - Masuda
Expl ai ning Hattori-Msuda s torus nanifol ds.

120
Bef ore the class: Checking what toric nmanifolds are by yourself on internet or books. Af
ter the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.




120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

120

Bef ore the class: Reviewng the previous |ectures. After the class: Review ng your note.

This course i s designed to overviewthe toric nanifolds in several areas (al gebrai c geor
etry, synplectic geonetry and topol ogy). The aimof this course is to introduce the diff
erences anong toric nmanifolds in different areas.

1)
2)
(he can state the 4 definitions of toric manifolds and vari eti es.
he can distinct 4 definitions of toric nanifolds.

toric variety, synplectic toric manifold, quasitoric nmanifold, topological toric nanifol
d.

60

100 1) 49 60
Honewor k assi gnnent's, 100 per cent .
G adings, S90-100, A80-89, B 70-79, C60-69, D0O-59 (not a passing grade).

Do not use the text book.

la
Advanced Geonetry la

Gonvex Bodi es and Al gebrai ¢ Geonetry

An Introduction to the Theory of Toric Varieties Tadao Qla Springer-Verlag Berlin Heig
el berg | SBN 978- 3-642- 72549- 4

[Torus actions on Synplectic manifolds M Audin B rkhauser | SBN 978- 3-0348- 7960- 6

Tori c Topol ogy V.MBuchstaber, T.E Panov American Mithematical Society, Providence 97
8- 1- 4704- 2499- 2.

A2 7 086- 256-9806 Enail: kuroki @nath. ous.ac.jp
3

A2 building, 7th floor, Kuroki's office, dfice hour Tuesday 13:15-14:45




During classes, | will ask questions to all students.

Quest i on
During classes, | will ask questions to all students.

For the students who want to know the answer of the reprots, | wll explain the answers
i n ny office.

If you have any disabilities to attend the classes, please tell ne before the cl asses.

1970

The title of this course is ““Toric nanifolds fromseveral point of view'. The toric va
rieties were founded in al gebrai c geonetry and now spread to the w de area of geonetry:
differential geonetry and topology. Inthis coarse | would like to introduce several de
finitions of toric manifolds and the differences anong them
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60

A Berger: Chaos and Chance, de Guyter Textbook, Vélter de Guyter

(31
t akashi m@nat h. ous. ac. j p
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Fundanental s of Information Science | wll be outlined.

Fundamental s of Information Science Il will be outlined.

The nuniber

I
theory and the conputer | are descri bed.

[The nunber theory and the conputer |1 are descri bed.

[The nunber theory and the conputer |11 are descri bed.

[The nunber of theory unsol ved problem!| in the conputati onal conputation is expl ai ned.
[The nunber of theory unsol ved problemll in the conputational conputation is explai ned.
[The theory of nuniber theoretic algorithns | are expl ai ned.

The t heory

of nunber theoretic algorithns Il are expl ai ned.

[The conput er | anguage and the programming practice |.

[The conput er | anguage and the programming practice |1.

[The conput er | anguage and the programming practice II1.

Practice conputer training I.

Practice conputer training Il.

Sunmar i ze and revi ew

120

Prepare for information related subjects in your faculty level. (120 nin)
120

Revi ew and understand the contents of the previous | ecture. (120 min)

120

Revi ew programming and nore. (120 nmin)
120

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

120
Review the contents of the previous |lecture fromthe first lecture. (120 nin)
120
Revi ew the basi cs of nunber theory. (120 nmin)




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

120

Revi ew and understand the contents of the previous | ecture. (120 min)
120

Be accustoned to basic ideas such as conputational tine. (120 nmin)

120

Revi ew C | anguage. (120 min)
120

Revi ew and understand the contents of the previous | ecture. (120 min)
120

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

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

180
Be famliar wth programming. (180 mn)

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

Learn the basic contents of information, deepen understandi ng of conputer |anguage, and
under stand the essence of cal cul ation.
Learn to chal | enge the unsol ved i ssues of nunber theory through cal cul ati ons.

The goal is to becone proficient in the conputer |anguage and nunber theory al gorithns v
e handl e here, and to create programming to sol ve specific probl ens.

Gonput er | anguage, nunber theoretic al gorithns, programming

60

Eval uat ed by the task subnission (100%.

O stribute prints as appropriate during the course.

ND.

(62] 6 086- 256-9441 Enai |l : sawae( ) xnat h. ous.
ac.jp
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di screte group

(1)

nat henati cal induction (1)

(2)

nat henati cal induction (2)

exer ci se

di screte al gebra (1)

(1)

di screte al gebra (2)

(2)

exer ci se

G obner basis (1)

(1)

G obner basis (2

(2)

exer ci se

Bool ean functi on

Bool ean al gebra (1)

(1)

Bool ean al gebra (2)

(2)

exer ci se

FH nal exam nati on

revi ew wnat we have | earned so far.

reviewwhat we did in the | ast | esson.

reviewwhat we did in the | ast | esson.

revi ew for an exerci se.

reviewwhat we did in the | ast exerci se.

reviewwhat we did in the | ast | esson.

revi ew for an exerci se.

reviewwhat we did in the | ast exerci se.

reviewwhat we did in the | ast | esson.

revi ew for an exer ci se.




reviewwhat we did in the | ast exerci se.

reviewwhat we did in the | ast | esson.

reviewwhat we did in the | ast | esson.

revi ew for an exerci se.

review for an exaninati on.

60

(30%

( 30%

(40%
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Expl ai n the rough schetch of the lecture anal ogi zed as the |inear al gebra.

Expl ai n sone properties of contraction nappings, and relation to a fixed poi nt theorem

Expl ain the defninition of Banach spaces and sone exanpl es.

Expl ain a concept of linear operators on the Banach spaces and their inverses.

Expl ai n sone properties of the space of bounded |inear operators on Banach spaces.

Expl ain an application of Banach spaces to the theory of integral equations.

Explain the defninition of Hlbert spaces and sone exanpl es.

Expl ai n the orthogonal base of H bert spaces, and deconpositi on.

| ntroduce R esz theorem

Expl ai n sone properties of adoint operators on Hlbert spaces.

Expl ai n sone properties of the spectre of adoint operators on Hlbert spaces.

Expl ai n sone properties of conpletely continous operators on Hlbert spaces.

Expl ai n the concept of linear functional.

Expl ai n sone properties of weak convergence, and di scuss sone relation to strong conver
ence.

I ntroduce a concept of distributions.

Reviewthe details of the linear al gebra which you have | earned. (120nin)

120
Revi ew the concept of convergence of seguences. (120nin)

120
Rei vew the concept of vector spaces and their norns. (120m n)

Rei vew the concept of |inear nappi ngs on vector spaces. (1 icz)omn n)

Rei vew the concept of linear spaces of matrices. (120nmn) 20

Rei vew the concept of integral operators. (120nn) 20

Revi ew sone differences of |inear spaces with or wthout inner product .1(2220ni| n)

120
Revi ew the concept of orthogonal base of norned spaces. (120n n)

120
Revi ew the concept of inner product as a bounded |inear operator. (120nin)




120

Revi ew the concept of inner product on conpl ex vector spaces. (120nn)

120
Revi ew the concept of ei genval ue and ei genvectors in |linear al gebra. (120m n)

60
Revi ews the concept of continous nappi ngs. (60ni n)

60
Revi ew sone exanpl es of mappi ng froma vector space to real val ue. (60nin)

120
Revi ew the concept of convergence of seguences. (120nin)

120
Revi ew the concept of weak convergence of sequences and linear functional . (120mn)

Functional analysis is an inportanf tools in nodern anal ysis and nunerical anal ysis.
This lecture is designed tointroduce an el enentary concept of functinal anal ysis, especi
al |y, Banach spaces, Hlbert spaces, and |inear operators on these spaces.

1)
2)
3)
A)

1) Understand el enetary concepts of functional analysis.

?) Uhderstand basi c properties of Banach and H | bert spaces.

3) Lhderstand el enetary theory of bounded |inear operators.

4) Uhderstand sone differences between finite and unfinite dinensional vector spaces.

Functional anal ysis, Banach spaces, HIbert spaces, |inear operators, spector of |inear
operators, weak and strong conver gences

60

Honewor k aasi gnnents. 100% Passes over 60poi nts.

/ / /1 SBN\8- 7819- 0742- 3
/ / / | SBN\4- 320- 01106- 6

Q 7 tel : 086- 256- 9616 enail: ohe@nat h. ous. ac.jp
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Vé | earn ideal s.

V¢ learn algebraic varieties and its ideals.

Vé learn Hlbert's null-stellen satz.

Ve | ear n-i deal -vari eti es correspondence.

Ve | earn proj ective varieties.

V¢ learn the projectivation of affine space.

Ve | earn the Zariski topol ogy.

V¢ learn the ring of fractons.

V¢ learn the coordinate ring and regul ar functions on affine space.
Ve | earn norphi sns of affine spaces and hononor phi sns of rings.

V¢ | earn exanpl es about norphisns of affine spaces and hononor phi sns of rings.
Ve | earn nor phi sns of projective spaces.

Vé [ earn tangent spaces.

Ve | earn snooth points and singul ar points.

V¢ | earn sunmary exerci ses.

100
Preparation: Pl ease reviewring theories in al gebra. (100 min)
Revi ew H ease reviewideals.

100
Preparation: P ease summari ze ideal s.
Review P ease reviewalgebraic varieties and its ideals. (100 nin)

100
Preparation: P ease summari ze al gebraic varieties and its ideal s.
Review P ease reviewH lbert's null-stellen satz. (100 nin)

- 100
Preparation: P ease summarize Hlbert's null-stellen satz.
Review P ease reviewideal -varieties correspondence. (100 nin)

100
Preparation: P ease summari ze ideal -varieties correspondence.
Review H ease review projective varieties. (100 nmin)




100
Preparation: P ease sunmari ze proj ective varieties.
Review P ease reviewthe projectivation of affine space. (100 nin)

100
Preparation: P ease summari ze the projectivation of affine space.
Review H ease reviewthe Zariski topol ogy. (100 nin)

100
Preparation: P ease summari ze the Zari ski topol ogy.
Review Hease reviewthe ring of fractons. (100 nmin)

100
Preparation: P ease summari ze the ring of fractons.
Review H ease reviewthe coordinate ring and regul ar functions on affi ne space. (100 m
n)

100
Preparation: P ease summarize the coordinate ring and regul ar functions on affine space.
Revi ew H ease revi ew norphi sns of affine spaces and honmonor phi sng of rings. (100 mn)

100
Preparation: P ease summari ze nor phi sns of affine spaces and hononor phi sns of rings.
Revi ew H ease revi ew exanpl es about nor phi sns of affine spaces and hononor phi sns of rir
gs. (100 min)

100
Preparation: P ease summari ze exanpl es about norphisns of af fi ne spaces and hononor phi st
s of rings.
Revi ew P ease revi ew norphi sns of proj ective spaces. (100 nmin)

100
Preparation: P ease summari ze nor phi sns of proj ective spaces.
Revi ew H ease revi ew tangent spaces. (100 nin)

100
Preparation: P ease summari ze tangent spaces.
Review H ease review snooth points and singul ar points. (100 nin)

100
Preparation: P ease summarize snooth points and si ngul ar points.
Review H ease review summary exercises. (100 nmin)

(D) C

The zero point set of the polynomials is called an al gebraic variety.

For exanple, a straight line, acircle, an ellipse, 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 examined al gebraically through ring theory (al gebrai c geonetry).

In this lecture we wll explain the introduction to al gebrai c geonetry.
This lecture relates wthitemCin the diplona policy.

(1) (O
(1) Understand the rel ati onshi p between al gebrai c geonetry and theory of commutative ring
s to investigate al gebraic sets. (Q




A gebraic varieties, ideal, ring theory

60 100 (1)
The final evaluation will be based on the homeworks/reports (100% (Gonfirmgoal (1)).

Li near al gebra, Basic al gebra, A gebra.

, Invitations to Al gebraic

@]

eonet ry/ Smt h.

| deal s, Varieties, and Algorithns: An Introduction to Gonputational A gebraic Geonetry
nd Commut ative A gebra

Qox, Little, OShea, Invitations to A gebraic geonetry/ Snith.

Q)

a3 8
Yanada Labo (C3 bldg, 8F)

Exer ci ses, Witing.
In this lesson, we wil tackle exercises and witing (reports) as part of active |earnin
0.

Mbnocanpus
Feedback for reports will be given by explanations in lectures or Mno- Canpus.

Vé provi de reasonabl e accommodat i on based on gui del i nes on student support for disabl ed
students at university.
I f you need consideration, please consult in advance.
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[The characters of finite abelian groups are | ectured.

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 inthe previous lecture, the Drichlet L-function is |ectured.

The Bernoul i nunbers are | ectured.

[The Bernoul Ii polynonmals are | ectured.

General i zed Bernoul |i nunbers are | ectured.

Pol y-Bernoul i nunbers are | ectured.

The Ar akawa- Kaneko zeta function i s | ectured.

A | lectures givenin the past are summari zed.

Preparation: review group theory, review brush up on the characters of finite abelian ¢
roups (80nin)

nod m

Preparation: reviewthe characters of finite abelian groups, review brush up on the chg
racters of nod m (80nin)

nod m

Preparation: reviewthe characters of nod m review brush up on the primtive character
s (80mn)

Preparation: reviewthe prinitive characters, review brush up on the Orichlet series
(80m n)

Preparation: reviewthe Orichlet series, review brush up on the R enann zeta function
(80m n)




Preparation: reviewthe R emann zeta function, review brush up on the generating functi
on (80 n)

Preparation: review he generating function, review brush up on Orichlet's prine nunt
er theorem (80nin)

L-

Preparation: reviewDrichlet's prine nunber theorem review brush up on the Orichl et
L- f uncti on (80nin)

L- 9 L-

Preparation: reviewthe Orichlet L-function, review brush up on the results of the O
richlet L-function (80nin)

L-

Preparation: reviewthe Orichlet L-function, review brush up on Bernoulli nunbers (80r
i n)

Preparation: review Bernoulli nunbers, review brush up on
Ber noul Ii pol ynonmal s (80nn)

Preparation: review Bernoulli pol ynomals, review brush up on generalized Bernoul li ny
nbers (80nin)

Preparation: review generalized Bernoulli nunbers, review brush up on poly-Bernoulli
nunier s( 80mi n)

Preparation: review poly-Bernoulli nunbers, review brush up on the Arakawa- Kaneko zet ¢
f unct i on( 80m n)

1 14

Preparation: review The Arakawa- Kaneko zeta function, review work on the honework/ repor
ts (80mn)

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

nh can understand the R emann zeta functi on and
i ts val ues.

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

60

G ades (passi ng grads
s =60 pts) The final evaluation is based on the homework/reports.

The textbook is not used.

Instructed in the | ectures.

A2 7 A2 building, 7F, Hanahata | aboratory

The hormewor k/ reports are given.

The di scussi on about the | ectures ig
done.

Sone hints on the honewr k/ report
S are given if necessary.
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2.0

[The characters of finite abelian groups are | ectured.

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 inthe previous lecture, the Drichlet L-function is |ectured.

The Bernoul i nunbers are | ectured.

[The Bernoul Ii polynonmals are | ectured.

General i zed Bernoul |i nunbers are | ectured.

Pol y-Bernoul i nunbers are | ectured.

The Ar akawa- Kaneko zeta function i s | ectured.

A | lectures givenin the past are summari zed.

Preparation: review group theory, review brush up on the characters of finite abelian ¢
roups (80nin)

nod m

Preparation: reviewthe characters of finite abelian groups, review brush up on the chg
racters of nod m (80nin)

nod m

Preparation: reviewthe characters of nod m review brush up on the primtive character
s (80mn)

Preparation: reviewthe prinitive characters, review brush up on the Orichlet series
(80m n)

Preparation: reviewthe Orichlet series, review brush up on the R enann zeta function
(80m n)




Preparation: reviewthe R emann zeta function, review brush up on the generating functi
on (80 n)

Preparation: review he generating function, review brush up on Orichlet's prine nunt
er theorem (80nin)

L-

Preparation: reviewDrichlet's prine nunber theorem review brush up on the Orichl et
L- f uncti on (80nin)

L- 9 L-

Preparation: reviewthe Orichlet L-function, review brush up on the results of the O
richlet L-function (80nin)

L-

Preparation: reviewthe Orichlet L-function, review brush up on Bernoulli nunbers (80r
i n)

Preparation: review Bernoulli nunbers, review brush up on
Ber noul Ii pol ynonmal s (80nn)

Preparation: review Bernoulli pol ynomals, review brush up on generalized Bernoul li ny
nbers (80nin)

Preparation: review generalized Bernoulli nunbers, review brush up on poly-Bernoulli
nunier s( 80mi n)

Preparation: review poly-Bernoulli nunbers, review brush up on the Arakawa- Kaneko zet ¢
f unct i on( 80m n)

1 14

Preparation: review The Arakawa- Kaneko zeta function, review work on the honework/ repor
ts (80mn)

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

nh can understand the R emann zeta functi on and
i ts val ues.

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

60

G ades (passi ng grads
s =60 pts) The final evaluation is based on the homework/reports.

The textbook is not used.

Instructed in the | ectures.

A2 7 A2 building, 7F, Hanahata | aboratory

The hormewor k/ reports are given.

The di scussi on about the | ectures ig
done.

Sone hints on the honewr k/ report
S are given if necessary.
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MEMD7900

Gonpr ehensi ve Exerci se |

3 1 3

2.0

(Choose a topic of study and choose a textbook to read.

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

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

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

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

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

Based on the interned ate assessnent in the 6th session, the students continue running t
he semnar wth the thesis advisor

Based on the interned ate assessnent in the 6th session, the students continue runni ng t
he semnar wth the thesis advi sor




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

Based on the interned ate assessnent in the 6th session, the students continue running t
he semnar wth the thesis advisor

Based on the interned ate assessnent in the 6th session, the students conti nue running t
he semnar wth the thesis advisor

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi eng
el

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi endg
el

3 ve a semnar talk for nore general audi ence

Make a sel f-assessnent of the talk given in the previous session

(Choose a topic of study and choose a textbook to read (120 min)

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

Prepare the senminar wth the thesis advi sor based on the chosen textbook, wth suppl ener




tal materials e.g. research papers if necessary (120 mn)

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

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

Prepare an internediate report on the materials in the previous sessions which i s needeq
for the consultation the thesis advisor about the progress of the study (120 mn)

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

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

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

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

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

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi endg
e (120 min)

Prepare a seminar talk for nore general audi ence (120 mn)

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 dy
ring the undergraduate programand | earn nore advanced nat henatics but al so to obtain sk
illstothink logically and quantitatively, and to communi cate the prof essi onal know edg




e in a broader context, especially in an educational environnment. To achi eve these goal g
, the students work wth their thesis advisors through

1) (nhe can choose appropriate textbooks and research papers for the thesis work
?) ne can read the chosen textbooks and papers i ndependent|ly and nake a presentation or
the materi al s.

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

Readi ng research papers, logical and critical thinking, foundation for advanced study, {
resentation

60

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

Instructed by thesis advisors

I nstructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

[The students are encouraged to do di scussi ons.

This is a nandatory course for the first year master students.
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Gonpr ehensi ve Exercise |1

3 1 3

2.0

(Choose a topic of study and choose a textbook to read.

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

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

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

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

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

Based on the interned ate assessnent in the 6th session, the students continue running t
he semnar wth the thesis advisor

Based on the interned ate assessnent in the 6th session, the students continue runni ng t
he semnar wth the thesis advi sor




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

Based on the interned ate assessnent in the 6th session, the students continue running t
he semnar wth the thesis advisor

Based on the interned ate assessnent in the 6th session, the students conti nue running t
he semnar wth the thesis advisor

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi eng
el

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi endg
el

3 ve a semnar talk for nore general audi ence

Make a sel f-assessnent of the talk given in the previous session

(Choose a topic of study and choose a textbook to read (120 min)

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

Prepare the senminar wth the thesis advi sor based on the chosen textbook, wth suppl ener




tal materials e.g. research papers if necessary (120 mn)

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

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

Prepare an internediate report on the materials in the previous sessions which i s needeq
for the consultation the thesis advisor about the progress of the study (120 mn)

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

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

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

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

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

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi endg
e (120 min)

Prepare a seminar talk for nore general audi ence (120 mn)

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 dy
ring the undergraduate programand | earn nore advanced nat henatics but al so to obtain sk
illstothink logically and quantitatively, and to communi cate the prof essi onal know edg




e in a broader context, especially in an educational environnment. To achi eve these goal g
, the students work wth their thesis advisors through

1) (nhe can choose appropriate textbooks and research papers for the thesis work
?) ne can read the chosen textbooks and papers i ndependent|ly and nake a presentation or
the materi al s.

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

Readi ng research papers, logical and critical thinking, foundation for advanced study, {
resentation

60

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

Instructed by thesis advisors

I nstructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

[The students are encouraged to do di scussi ons.

This is a nandatory course for the first year master students.




MEMD8100

Gonpr ehensi ve Exercise |11

3 1 3

2.0

(Choose a topic of study and choose a textbook to read.

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

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

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

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

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

Based on the interned ate assessnent in the 6th session, the students continue running t
he semnar wth the thesis advisor

Based on the interned ate assessnent in the 6th session, the students continue runni ng t
he semnar wth the thesis advi sor




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

Based on the interned ate assessnent in the 6th session, the students continue running t
he semnar wth the thesis advisor

Based on the interned ate assessnent in the 6th session, the students conti nue running t
he semnar wth the thesis advisor

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi eng
el

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi endg
el

3 ve a semnar talk for nore general audi ence

Make a sel f-assessnent of the talk given in the previous session

(Choose a topic of study and choose a textbook to read (120 min)

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

Prepare the senminar wth the thesis advi sor based on the chosen textbook, wth suppl ener




tal materials e.g. research papers if necessary (120 mn)

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

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

Prepare an internediate report on the materials in the previous sessions which i s needeq
for the consultation the thesis advisor about the progress of the study (120 mn)

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

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

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

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

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

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi endg
e (120 min)

Prepare a seminar talk for nore general audi ence (120 mn)

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 dy
ring the undergraduate programand | earn nore advanced nat henatics but al so to obtain sk
illstothink logically and quantitatively, and to communi cate the prof essi onal know edg




e in a broader context, especially in an educational environnment. To achi eve these goal g
, the students work wth their thesis advisors through

1) (nhe can choose appropriate textbooks and research papers for the thesis work
?) ne can read the chosen textbooks and papers i ndependent|ly and nake a presentation or
the materi al s.

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

Readi ng research papers, logical and critical thinking, foundation for advanced study, {
resentation

60

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

Instructed by thesis advisors

I nstructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

[The students are encouraged to do di scussi ons.

This is a nandatory course for the first year master students.
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Gonpr ehensi ve Exercise |V

3 1 3

2.0

(Choose a topic of study and choose a textbook to read.

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

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

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

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

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

Based on the interned ate assessnent in the 6th session, the students continue running t
he semnar wth the thesis advisor

Based on the interned ate assessnent in the 6th session, the students continue runni ng t
he semnar wth the thesis advi sor




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

Based on the interned ate assessnent in the 6th session, the students continue running t
he semnar wth the thesis advisor

Based on the interned ate assessnent in the 6th session, the students conti nue running t
he semnar wth the thesis advisor

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi eng
el

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi endg
el

3 ve a semnar talk for nore general audi ence

Make a sel f-assessnent of the talk given in the previous session

(Choose a topic of study and choose a textbook to read (120 min)

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

Prepare the senminar wth the thesis advi sor based on the chosen textbook, wth suppl ener




tal materials e.g. research papers if necessary (120 mn)

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

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

Prepare an internediate report on the materials in the previous sessions which i s needeq
for the consultation the thesis advisor about the progress of the study (120 mn)

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

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

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

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

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

G ve a semnar talk infront of the thesis advisor as if there is a nore general audi endg
e (120 min)

Prepare a seminar talk for nore general audi ence (120 mn)

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 dy
ring the undergraduate programand | earn nore advanced nat henatics but al so to obtain sk
illstothink logically and quantitatively, and to communi cate the prof essi onal know edg




e in a broader context, especially in an educational environnment. To achi eve these goal g
, the students work wth their thesis advisors through

1) (nhe can choose appropriate textbooks and research papers for the thesis work
?) ne can read the chosen textbooks and papers i ndependent|ly and nake a presentation or
the materi al s.

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

Readi ng research papers, logical and critical thinking, foundation for advanced study, {
resentation

60

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

Instructed by thesis advisors

I nstructed by thesis advisors

Instructed by thesis advisors

IThesi s advi sor

[The students are encouraged to do di scussi ons.

This is a nandatory course for the first year master students.
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2.0

I ntroduce various norng on the spaces of natrid
Es.

(1) D sd
uss relations anong the norns introduced in the 1st session and topol ogy of the spaces ¢
f matrices (1).

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

Define exponential s of square nat
rices, and discuss fundamental properties of them

Gontinue to discuss the fundg
nental properties of exponentials of natrices.

Introduce Lie group structures on general linear groups, and di scuss standard coordir
at e nei ghbor hoods gi ven by exponential maps (1).

Gontinue to discuss standard coordi nat e rf
ei ghbor hoods of general |inear groups.

Lie O scuss Lie group structures of cl oseq
subgroups of general |inear groups.

Lie Gontinue to discuss Lie group
structures of closed subgroups of general |inear groups.

I ntroduce bilinear fg
rns on |linear spaces, and di scuss fundanental properties of those on finite di nensi onal
spaces.

I ntroduce generalized orthogonal groups.

D scuss the classification of generalized orthgonal ¢

I oups.
Lie Gartan O scuss Cartan deconpositions of various
linear Lie groups.
Lie Gartan Gontinue to discuss Cartan deconpositi ot
s of various |linear Lie groups.
Lie Gartan Further continued discussion of Cart

an deconposi tions of various linear Lie groups.

30 Revi ew t he fundanent al
notions of linear al gebras. (30mn)

1 60 Review the contents of the 1st S
essi on.  (60m n)

2 120 Review the contents of the 2nd
sessi on. (120mn)

3 60 Review the contents of the 3rd S
essi on.  (60n n)

4 120 Review the contents of the 4th
sessi on. (120mn)

5 180 Review the definitions and prop
erties of exponentials of square natrices. (180nmn)

6 180 Review the contents of the 6th
sessi on. (180mn)

7 180 Review the contents of the 7th
sessi on. (180mn)

8 180 Review the contents of the 8th

sessi on. (180mn)




2 3 60 Reviewthe contents ¢
f the 2nd and 3rd sessi ons. (60nn)

10 60 Review the contents of the 10tH
sessi on. (60n n)

11 60 Review the contents of the 11th
sessi on. (60n n)

12 60 Review the contents of the 12th
sessi on. (60n n)

13 120 Review the contents of the 13t
h sessi on. (120ni n)

14 120 Review the contents of the 14t

h sessi on. (120ni n)

Lie Lie Gartan
D scuss Lie group structure of sone standard |inear Lie groups through expong
ntia nmaps, and give CGartan deconpositions of them

Lie Lie Lie

e can explain how the standard Lie group structures on linear Lie groups are given,
and can expl ain how sone |inea Lie group can be deconposed to procuts of their naxinal
conpact subgroups and subspaces honeonorphic to |linear spaces.

Lie , ,Gartan ,linear Lie group, exponential naps of matrices, Cart
an deconposi t on

60

Based on scores of submitted answers to exercises during the cour
se.

Dani el Bunp, Lie groups (Gaduate Texts in Mathenatics), Springer

G 20 6

Sudents to take this course are ex
ected to be familiar wth fundanental notions in linear al gebras.
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Advanced Environnmental Chenmistry

2.0

Sudents | earn about naterial cycling in the surface layer of the earth. Sudents study
about physical -, chenical -, and biol ogi cal processes occur on the earth, and nake preser]
tati on about what they study in the class.
This class is a seminar in a snall group.

S udents need to prepare the presentai on what they nake.

As a preparative study, students nust read a professional (technical) book and/ or journg
| s.

Aoproxi mately 60 min. per a class is needed for preparation.

S udy about Material Gycling and Chemical speciaition of variety of elenents. Qoncernir
g Dploma Policy A1

The goal s of this course are to:

1. understand the naterial cycle on the earth

?. be able to read professional books and journals witten in English
3. be able to make professional presentai on and di scussi ons.

material cycling
Readi ng prof essi onal book/j ournal s

60

present ai on 60% (goal 1 and 3)
report 40%(goal 2)

CGonsul t on each occasi on

Ay Chemistry and Geochemistry-rel ated cl asses

sugi yana[ at] das. ous. ac.j p

S udents need to attend every cl asses.
S udents nust nake presentations several tines.
Preparative study is exceedingly encouraged.

Make presentai ons and di scussi ons in every semnar.

3 ve comment s and sugessi ons for every presentai ons.

Rati onal consideration is offered based on Quidelines for support for students wth disg
bilities in Ckayama Lhi versity of Science
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A Vorld List of Minmmal i an Species Gorbet&H 11(1991) | SBN 9780565009885
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(pen seninar/ col | ogui um

2.0

Vé have a col | oquiumw th one or two long presentations. Participants take the rol es of

a chai r-person, speakers and revi ewers. Possible presentations of the colloguiumare int
roductions of their own studies, reviews of their graduati on works, run-throughs of a pr
esentation for an international conference, reviewof a printed-natter, the progress of

own thesis, or reports of an international /donestic conference. Speakers have to prepar €
the abstracts before the presentation.

Vé al so plan a lecture neeting or a synposi umas a proj ect-based | earning. Participants
i n charge contact a guest presenter and, prepare nanuscripts, set a neeting-place, and g
0 _on.

Partici pants shoul d reviewthe contents of presentation-related classes on bachel or cour
se of the university. (Mre than 2 hours are required for each first several |essons.) H
articipants need to summari se their own graduate works. (8 hours are standard through th
i s course.) Participants are hoped to hold a consultation 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 the abstract on denand of reviewers. (2 hours
are standard) The chair-person have to arrange the procedure of peer-review of abstractg
and send the abstract to reviewers. (2 hours are standard.) Reviewers have to read the
abstract and gi ve sone cooments. (At least 4 hours are required.) In the case of the |ed
ture neeting or synposium preparation of the class depends on charge.

IThi s col | oqui umgi ves partici pants experiences of presentation, discussion, peer review
and chair and organi sation of a conference to devel op their communi cation ability and f
resentation skills required in their research and devel opnent activities. The enphasis t
hroughout this seminar is on the ability to understand outlines, communi cate contents, ¢
nd di scuss issues of their research across their academc field. This semnar al so giveg
atraining in summarising and revi ew ng docunents.

1) Participants can wite a sumary abstract for their own presentation. category E of
di pl ona pol i cy

?) Participants can give a presentation that one can understand w thout the academ c bad
kground.  category E of diplonma policy

3) Participants can sunmarise a lecture note category A and E of dipl oma policy
4) Participants can review a docunent logically. category A of diploma policy
5) Participants knows the managenent of academic neetings and can organi se them  categ
ory D and E of diploma policy

active-learning, discussion, presentation, critical-reading

60Presentati on (40 percent of the grade) , Abstracts and Referee reports (40 percent of th
e grade) and Activity of the class (including discussion, contribution for |ecture neeti
ng/ synposi um) (20 percent of the grade) for (pjectives of this course from1l) to 5)

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 /

O scussion in the classroomis the nost inportant part of this class, so presence of theg
cl ass i ndi spensabl e.

Vé enpl oy ' Presentation' and 'Peer-review as the tools of the active-Iearning.

Feedback for presentation and abstract is given in the class there and then, Feedback f(d
r peer-reviewreports is given as occasi on denands i n the cl ass.

Vé provi de reasonabl e consi deration based on gui delines for students wth disabilities g
t Ckayama Lhiversity of Science. Wen you need sone consi deration, please contact us in
advance.

(This field inwitten in Japanese for conveni ence of Japanese student. Sudents fromak




road are recomnmended to tal k wth advisers.)
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[Techni cal Gommuni cation in English

2.0

Lhi t

1:Driving wth the Termnator Augunented Realisty for Cars

Lhi t

Artificial Hinan Beings: Intelligent Robots

Lhi t

Hectricity wth a Kick: Soccer Ball Power

Lhi t

Sustainable dties: China's Geen Aty

Lhi t

Recreating the Sun on Earth: Nucl ear Fusion

Lhi t

Hai r - Rai si ng Breakt hroughs: F nding a Qure for Bal dness

Lhi t

P astic that B eeds: Self-Healing Material s

Lhi t

Gonputi ng at the Speed of Light: Superconputers

Lhi t

Soace Travel on Earth: The 4,000 knih train

Lhi t

10:

Bringing Buildings to Life: Svart Houses

Lhi t

11:

dties inthe Sky: Mega-Tall Skycrapers

Lhi t

12:

Your Mot her Vés Wong: The Benefits of M deo Ganes

Lhi t

13:

Innovative A assroons: Sounds and Svells for Learning

Lhi t

14:

A Gonnected Wrld: The R se of B uetooth
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Gonput er Al ded Engi neering Practi ce

’

2.0
1. CAE 1-1. CAE 1-2. CAE
/ 1-3. CAE 1-4. CAE CEXCS 1-5. DEXCS
2. CAE 2-1. DEXCS 2-2. 3D CAD 2-3. 2-4. 3. CAE
3-1. 3-2. 3-3. Lecture Schedul e 1. CAE 1-1. Wat is CAH

? 1-2. Role of CAEin manufacturing 1-3. Wat is Qpen CAE ? 1-4. Wat is DEXCS for CAE 7

1-5. Potential of DEXCS 2. Exercise 1 on CAE 2-1. Installation of DCEXCS 2-1. Drecti(
ns of 3D CAD 2-3. Analysis of stress 2-4. Analysis of thernmal conduction 3. Exerci se 2
on CAE 3-1. Analysis of fluid dynamcs 3-2. Parallelization of conputation 3-3. Integrg
ted study

CAE

Prior |earning Research on CAE utilization of CAE for nanufacturing and potenti
al of CAE for other fields. Submt homework by deadli ne.

d
EH Gonput er Al ded Engi neeri ng)
A
CAE
A
CAE
60 100 60
D
CAE | SBNF10: 4777515826 | SBNF13: 974
- 4777515820 CAE ( ) QpenFOAM | SB\
10: 4627691017 | SBN13: 978- 4627691018 FreeCAD | SB\NF10: 4

777519317 | SBN13: 978-4777519316

086- 256- 9576 hi rano@lac. ous. ac. j p

CAE




MA00400

[Topics in Applied Chemistry |

1.0

ounds and recent supranol ecul ar chemistry.

[The story of Host-Qiest chemistry and cycl odextrine

Properties of crown ethers and the application for Host-Qiest chemstry.

Chemstry of cryptands and rel ated conpounds: Synthesis and properties.

The synthesis and the properties of cage type aza cryptands.

Chemstry of cycl ophanes: Inpact for structural organic chemstry.

Synthesi s, structures, and properties of azacal i xarenes.

Sunmary of host-guest chemistry and those study net hods.

[Thi nki ng about the structure of cyclic organi ¢ nol ecul es.

Get the informati on about cycl odextrine.

Prepare the know edge about chemistry of crown ethers.

Do basic preparation about structures and a properties of the cryptands.

Revi ewi ng the contents that were conmented on so far.

Exanmine what i s the cycl ophane.

IThi nki ng about the characteristic of the nitrogen atom

Revi ewi ng what were obtai ned by a past |ecture.

The history of macrocyclic cor
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Inorganic Materials Chemistry |1
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Advanced | ndustrial Qganic Chemistry
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Advanced Engi neering otimization

2.0

Introduction to Engi neering Qoti mzation
H storical Devel opnent, Engineering Application, Mithenatical Fornulation of (ptimzatid
n Probl ens

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

Solution by the Method of Lagrange Miltiplier Sufficient Gondition

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

Nonl i near Programming |: (nhe O nensi onal (ptimzation Met hod
Lhrestri cted Search, Exhaustive Search

Nonlinear Programming 11: Qne O nensional (ptimni zati on Met hod
Himnation Mthod, Interpolation Mthod

Nonlinear Programming 111: Qptinization Methods for Lhconstrai ned Probl ens
D rect Search Methods, Random Search Method, Gid Search Met hod

Nonl i near Programming M: (ptinization Method for Uhconstrai ned Probl ens
I ndi rect Search Methods, S eepest Descent Method, onjugate G adient Mt hod

Nonl i near Programming V. ptimzation Methods for Uhconstrai ned Probl ens
Newt on’s Met hod, Quasi - Newton's Met hod

Nonl i near Programming M : (ptimizati on Methods for Constrai ned Probl ens
D rect Mt hods

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

Nonl i near Programming M I1: Qptimizati on Methods for Gonstrai ned Probl ens
Penal ty Function Mt hod

Nonl i near Programming | X Qptimzation Methods for (onstrai ned Probl ens
Lagrange Miltiplier Method

Goncl udi ng Renarks |
Sunmari es of Linear Programm ng

Goncl udi ng Renarks 11
Sunmar i es of Nonlinear Progranming

IThi s Lecture covers the central concepts of practical ptimzation Techni ques. FHeld of
opti mzation invol ves nany cl assi cal disciplines such as systemanal ysis, operations reg
earch, nunerical anal ysis, nanagenent science. It is recommended that students shoul d re
vi ew Advanced Linear A gebra, such as H genvector Anal ysis.

A B

(AB
(AB
(AB

utinmzation, Linear Programming, Nonlinear Programming

60 100 1) 3 60

G D Luenbur ger

&3] 5 e-mai | : oht agaki @e. ous. ac.jp B C H
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Advanced Gontrol Engi neering
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F. W Fairman, Linear Gontrol Theory: The Sate Space Approach, John WIley Sons, 1998.
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Advanced Solid Sate Engi neering

2.0

Orver view of the

Fundurental of the crystal, senicd
nduct or, dinensional crystal.

Greation of dinensional crystals ang
nano crystal s.

potical properties of di nensional
crystals and nano crystal s.

Quant um conf i nenent and quant umsi ze ef f eg
t.

Application of nano crystal s de
Vi ce.

Application of nano crystal s de
Vi ce.

Formation of lattice defects and its K
and structure.

( ) otical properties (|
absorption) of a deep trapped | evel.
( ) otical properties (|

emission) of a deep trapped | evel.

Properties of exciteg
state wth a deep trapped | evel .

ptical process of a deep t

r apped | evel .
ptical process of a deep t
r apped | evel .
Several | aser
nateri al s.

Sunmary of the content of the | ecture so far

60 Sudents need to sunmmari se
the contents of the solid state physics in undergraduate classes.

120 Sudents need to read the par|
t about crystal structure and seniconductor in texthbook.

120 Sudents need to read the | eq
t ure handout s.

120 Sudents need to read the | eq
t ure handout s.

120 Sudents need to read the | eq
t ure handout s.

120 Sudents need to read the | eq
t ure handout s.

120 Sudents need to
sunmari se the contents of the | ecture.

120 Sudents need t
0 sunmari se the contents of the optical absorption of naterials.

120 Sudents need to
sunmar i se the contents of the optical absorption and emission of naterial s.

120 Sudents need to summari se the contents of the basic of quantum nechd




nics, particularly, potential well.

120 S udent
s need to summari se the contents of the optical transition.

120 S uder]
ts need to sunmari se the contents of the optical transition.

17
0 Sudents need to summari se the contents of the Bol tznann di stri bution.

120 Sudents need to read the | eq
t ure handout s.

120
Sudents need to summari se the contents of the | ecture.

A B It is the objective of |
ecture to understand the source of el ectronics by studying

A B
S udents can expl ai n the basi c concept and outline of the Defect engineering, Band strug
ture engineering, and Nano-naterial engi neering.

Nanow re, Defect engineering, Band structure engineering, (ptical excited statq
, Quant um conf i nenent , Large surface-to-vol une rati os.

60

20% 80% 60
'Your overall grade in the class wll be decided based on the fol |l ow ng: presentation (2(
oof grade) and regul ar reports (80%of grade), nore than 60%in total.

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

[, 1l
Gontinuing fromthis subject, it is desirable to take

Not hi ng .

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

Lecture is held using prints and literature.
Uilize libraries.

IThe suppl enent of the presentation will be explained in the lecture.
[The suppl enent of the regular reports wll be explained at the tinme of submssion.
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[Topi cs in Applied Hectroni c Engi neering

2.0
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Li ght Transmission potics
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Aopl i ed M cronaves

2.0
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Foundations of Solid Sate H ectronics

2.0
BCS
BCS
BCS
1 15
( 1 )
( 1 )
( 1 )
( 2 )
( 1 )
( 1 )
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( 1 )
( 1 )
( 1 )
( 1 )
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Advanced Solid Sate H ectroni cs

2.0

Readi ng text about Basic concept of the first principles calculation

Readi ng text about Hartree-Fock theory

Readi ng text about Quant umchenmistry net hod

Readi ng text about Density functional theory

Readi ng text about Pseudopotential s

Readi ng text about |npl ementations of density functional theory

Readi ng text about Further nany-el ectron nethod

Readi ng text about Tight-bi ndi ng nodel

Readi ng manuscri pt about and carrying out basic practice on Atonmc-scal e simulation envi
r onnent

Carrying out Practical work for total energy cal cul ation

Carrying out Practical work for Hell nann- Feynnan force

Carrying out Practical work for charge density and wave functions

Carrying out Practical work for density of state

Carrying out Practical work for el ectroni c band di spersion

Carrying out Practical work for visualisation of calculation results

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

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

S udents need to read the part about Quantumchenistry nethod i n the textbook. (2 hours)

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

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

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

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

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

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

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

S udents need to finish the report about total energy cal culation (2 hours) and to prepg
re the code to cal cul ate Hel | mann- Feynman forces for a small nol ecul e. (1 hours)

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

S udents need to finish the report about charge density and wave functions (2 hours) ang
to prepare the code to calculate a small nol ecule and a sinple netal crystal wth varid
us K-point sanpling. (1 hours)

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

S udents need to finish the report about el ectronic band di spersion, (2 hours) to prepar
e the code to optimse the structure of a snall nolecule (1 hours) and to be famliar w
th Jnol code. (1 hours)

It is the objective of the theory for nano-el ectronic devices to understand the fundanen
tal principles that determne the atomc arrangenent and the el ectronic structure of the
nano- devi ces and the processes occurring in the nano-devi ces. The recent mcroscopic th
eoretical treatnent allows to describe various properties of the nano-devices fromfirst
principles. Inthis class, students study the concept of the first principles calculati




ons, the approxi mati on nethods which are coomonly used and their limtation, and the prg
ctical inplenmentation of a density functional code.

S udents can

1) explain the basic concept and outline of the first principles cal culations, (A

?) execute the calculation for a snall nol ecul e for exanpl e a carbon nonoxi de, (A and
3) performthe critical reading of the nanuscripts concerned about the first principles
cal cul ations. (A

Hart ree- Fock theory, Density functional theory, Pseudo-potential, Atomic-scal e simulatid
n_envi r onnent

60

Gontribution for reading the text (40 percent of the grade) and Practice reports (60 per
cent of the grade) for objectives of this course 1), 2), and 3).

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

Theoretical Surface Science—- Mcroscopi ¢ Perspective—- A Gol}, Springer-Verlag, 2
.| SBN 3-540- 43903

B d. &>-3F, Kakitani Lab. Gfice hour, see your nyl og-site.
Enail : kim @e.ous.ac.jp
Véb: http://sstxp. ee.ous. ac. j p/ dokuwi ki /

Partici pants have to give a presentation about assigned parts of the nanuscripts. Practi
cal works are carried out at the Laboratory in B d. G- 3F.

This class is nmanaged wth the senminar style.

Feedback for practical works is given as occasi on denands in the cl ass

Vé provi de reasonabl e consi deration based on gui delines for students wth disabilities g
t Ckayama Lhiversity of Science. Wen you need sone consi deration, please contact us in
advance.

Experience of the unix-1ike operating systemwth the character-base user interface and

know edge about pyt hon programm ng | anguage take advantages of this cl ass.
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Basi ¢ | nf or nati on

Processi ng

2.0
C 90
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¢b ientific python
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Sci enti fic python 90
¢b Visual tool kit
90
M sual tool kit 90
1 15 90
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A B

, python, Sientific python, Msual tool Kit
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50%

2 086- 256- 9653
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Advanced | nformati on Processi ng

.0
2
2
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90
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120
60
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2 9 10
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120
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Topics inIntegrated Arcuits

2.0

(D)

(A
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60 50
50 60
9784339011272
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Advanced | nage Processing

2.0
1
2
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 60
2 60
3 60
90
90
2x 2
90
9
180
9 60
9 10
60
10 2
120
11
90
12
13 120
90

120




Processi ng

60

60%

50%

50%

2

Processi ng
Pr ocessi ng3
978- 4877834210

978- 4764955509

o 2

nyl og
ohkur a@ce. ous. ac. j p
086- 256- 9522
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Advanced Gonputer Architecture

2.0
\eril og
90
920
90
90
90
120
120
120
120
120
120
120
120
120
120
(1) (2

(3)




60

A 4
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Advanced Godi ng Theory

2.0
120
120
120
120
120
5 120
120
7 120
8 120
120
120
BCH 120
120
120
120
A
A Q
A Q
A Q
A Q
A Q
Reed- Sol onon
60 100 1,23,4,5 60

[1] Shu Lin, Daniel J.Qostello,Jr.: BEror Gontrol (oding, Pearson Educati on.
[2] WIliamE Ryan, Shu Lin: Channel Godes, Canbridge Lhiversity Press.

3] WWsley Peterson, EJ.Wldon,Jr.: Bror-Gorrecting Godes, MT Press.




[ 4] -
5] Ron M Roth: Introduction to Godi ng Theory, Canbori dge Lhi versity Press.

(02] 3
asat ani @ce. ous. ac.j p
086- 256- 9518
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Advanced Gonput er G aphi cs

2.0

Java Java

Java

Java 45

60
60
120
Java
120

Br esenham 120

120
120
120
120
120
120
120
120
120
Java
A E
A
C
E
60 50% 50%

60%
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Advanced | nf or nat i on Net wor ks

2.0
TP 1P
TP B her net
TP 1P ARP
TP 1P IPv4 1QWP
| Pv4
TP 1P DN\NS
TP 1P TGP \DPP
NS3
NS3
NS3 | Pv4
T | P TGP IPv4 | Pv6
TP
NS3
NS3
120
90
90
90
90
90

90




90

120

NS3
Q0

NS3
)

NS3
)

NS3
)

NS3
Q0

NS3
Q0

Wr eshar k /
NS3
A
/ (A
Wr eshar k / (A
NS3 /
A
Wreshark NS3 /
60
60
ns3 978- 4627852013
ht t ps: // wwn nsnam or g/ docunent at i on/
G
kul l a@ce. ous. ac.jp
086- 256- 9666
G 1
oda@ce. ous. ac.jp
086- 256- 9830
nyl og
3 8 Wr eshar k
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Know edge | nf ormati on Engi neeri ng

2.0

120

90
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90
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60
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90

60

50
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Advanced Paral | el Processing

2.0
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P
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M
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b
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Thesi s VWork |

6.0

(1)
(2)
(3)
(4)

60
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Thesi s Wrk
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Advanced Data Engi neering

2.0

Veb

Veb

V¢éb

Veb
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90
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90
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Advanced Huinan Gonput er I nteracti on

2.0
3
1
14 4
60
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4
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(1)
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| T Text 2
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978- 4781912608
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MIJ04100

Advanced D stributed Gonputing

2.0

I ntroducti on

Qrer \
i ew of distributed systens
D]
stributed architecture |
DO s
tributed architecture |1
Ng

t wor k conmuni cat i ons

i stributed concurrency control

D stributed deadl ock

Actual distributed systens

d oud system

(MDD )
Transaction control, and AQ D properties

Transaction control, and serializability

Cuplication control, 2PC & 3PC

Duplication control, Selection probl em

Gogl e, CAP
Googl e system CAP Theorem

Report and presentati on

)
Read an overvi ew of the textbook. (Average {
reparing tine 90 m nutes)

90
List the differences of the centra
| i zed systemand the decentralized system (Average preparing tine 90 ninutes)

90
Read papers for distributed archtecture. Read pg
ers for cloud system (Average preparing tine 90 nmi nutes)

90
Read papers for distributed archtect
ure. Read papers for P2P systens. (Average preparing tine 90 m nutes)

)
Revi ew network protocols. (Average preparing tine

90 ni mut es)
90
Revi ew concurrency control. (Average preparing tine 9(
m nut es)
)
Revi ew deadl ock. (Average preparing tine 90 m mutes)

20
Read the paper for the actual distributed
systens. (Average preparing tinme 90 m nutes)




P2P 90
Read the paper for the actual
cl oud systens and P2P systens. (Average preparing tine 90 nimites)

90
Read the paper for transaction control. (A
verage preparing tinme 90 m nutes)

90
Read the paper for transaction control.
(Average learning tine 90 nm nutes)

PC PC 90
Read the paper for 2PC and 3PC  (Average pr€
aring tine 90 ninutes)

90
Read the paper for coordinaati on and ag
reenent. (Average learning tine 90 m mtes)

CAP 90
Read the paper for CAP theorem (Average preparing t
i me 90 m nut es)

240 Wite the termpaper, and present it
inthe class. (Average preparing tine 240 m nutes)

. The goal for this cource is to provide an overview of research topics in distributed
conputi ngs. Topics wll include: distributed architecture, network communi cation, concur
rency control, transaction control, replication control, coordination agreenent, et al.

[The recent papers for distributed conputing are sel ected and di sscussed in the cl ass.

A

A A
A C

The goal of this cource is (1) to be able
to underastand the basic technologies in distributed systens, (2) to be able to eval uat €
the systens, (3) to be able tounderstand the real systens, and (4) to be able to desigrn
the systens. ( This nost concerns about the guide A of master cource of Informati on ang
conputer enginerring, and strongly concerns about the guide C )

See the cource schedul e.

60

70% 30%

Report 70%(nostly concerns about nunber 1, 2 and 4 wri
tten in the achevenent goals) , presentati on 30% (nostly concerns about nunber 3 writter
in the achevenent goal s). Total overall percentage nore than 60%required in order to
ass the cour ce.

Lecture notes and readi ng papers wll be dist
ributed in the class.

O stributed Systens Third edition Version3. 01/ Marten van Seen, Andrew S Tanenbaund Pear
son Education | nc. 2017: 2015

2013 D stributed Systens Goncepts and Design Ffth Edition G Goul our,
is, et al Addison-Wsley 2012

(@7 2 yoshi da@ce. ous. ac. j p nyl og Tel 086- 256-
9484

Managenent pol i

Cy. reports and presentation.




Prerequisite cources preferred are operating sy
stem dat abase systens and software engi neering.
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Advanced Intelligent Systens

2.0
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Advanced Genetic Engi neering

2.0
i PS
i PS
I
I
1
30
60
60
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60
60
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60
60
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120
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| SB\D784254430868

| SBN\4563077607
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Advanced Chemistry of B opol yner

2.0

pKa

[

N

60

pH
60

60

60

pKa
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Advanced Environnental Engi neering

2.0
, PCB

30
1

120
2

120
3

120
4

120
5 , PCB

120
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10
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6) (A
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60 50 50 60
30 | SBN 9784865791174
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Advanced B onedi cal Measur enent Engi neeri ng

2.0
90
120
120
120
120
120
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120
120
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120
120
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120
60 60 40
60%
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Advanced Medi cal

| mage Processi ng and Engi neeri ng

2.0
NMDEA  Gorce QU Vi sual S udig
anm
apA
C C visual Sudio
@U graphi cs processing unit @@U general - purpose conputing on Qs
U anm
ezcsV)
GD
U
U dA
60
aDA | SB\D78- 4- 7775- 1477-9
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Advanced dinical Mdicine

2.0




1
1
1
1
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C
60 (50% (50% 60
11 / / | SB\D78- 4- 254- 32271- 2
/ / | SB\D78- 4- 260- 02148- 7
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Advanced Lectures on Medi cal Engi neering

2.0
15
7 10
A4 1 2
120

A4 1 2 120
A4 1 2 120
A4 1 2 120
A4 1 2 120

15

180

A4 1 2 120
A4 1 2 120

6 8

180
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[Topi cs in B onedi cal Engineering |

3

2.0
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Thesi s Wrk

14.0
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Advanced B onechani cs

2.0

=

30
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120

120

120

120

120

120

120

120

120

120

120

120

1)
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60

100
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Regener at i ve Medi ci ne and Engi neeri ng

2.0

A WN PP

60

SABCDE
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Advenced Ti ssue Engi neering

2.0
2
2
2
6
6
6
10
60
60
2
60
2
60
2
60
60




60

6
60
6
60
60
10
60
60
120
120
120
B
3D 3D
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NTIS Inc. | SBN 978-4- 86043- 426- 7, 3D

| SBN 978- 4-904482- 32- 2
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Advanced Ml ecul ar B ophysi cs

2.0
p. 1-33
p. 35-44
p. 44-58
p. 77-132
p. 133-195
p. 197- 24
8
p. 59- 76, 2
69- 287
| (ER (NWR M
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Advanced Intelligent |Infornmation Processing

2.0




60

yanada@re. ous. ac.jp 086- 256- 9529
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MR00200

Advanced Robot Contr ol

2.0

Expl ain the | ecture schedul e during the senester and it's contents.

Expl ain the dynanics of robot nmanipulator and it's properties.

Explain the stabl e anal ysis of the dynanmic system

Expl ain the control systemdesign nethod in the freguency donain.

Expl ai n the construction nethod of 2 degree of freedomcontrol systemand conputer simul
at i on.

Revi ew the Bode di agramand functions of the low pass filter. (Preparation: 240 ninutes)

Expl ain two sensitivity functions and robust stability,

Expl ain the control systemdesign nethod in the tine donain.

Exercise the controllability (stabilizability) and pol ar pl acenent probl ens, and expl ai i
them

Revi ew t he cormon- di nensi onal observer of robot control engineering. (Preparation: 240
M nut es)

Exercise the optimal regulator problens and explainit.

Expl ai n the outline of systemidentification and the identification nethod of paranetrid
node.

Expl ai n the ARX (Aut oRegressi ve eXogenous) nodel and prediction error net hod.

Explain the identification nethod of ARX nodel .

Lhder stand the identification nethod fromapplication exanpl es of systemidentification
and exer ci se probhl ens.

Performfinal examnati on and sunmari ze the content of the test.

Revi ew the transfer functions of control engineering I Il and the Board Nyquist diagr
am (Preparation: 240 ninutes)

Revi ew the equation of notion of 2-1ink arns in the lecture of robot dynamcs. (Preparat
i on: 240 m nut es)

Revi ew Lyapunov' s stability theory. (Preparation: 240 minutes)

Revi ew Nyqui st stability criterion. (Preparation: 240 minutes)

Review and prepare the role of feedback and feedforward. (Preparation: 240 ninutes)




Gonfirmthe definitions of the sensitivity function and conpl enentary sensitivity functi
on, summarize the lecture contents so far and to sol ve the application problem (Prepar
ati on: 240 m nutes)

Revi ew the basics of MATLAB/ SIMLINK (state space representation, eigenval ues etc.). (
Preparation: 240 minutes)

Revi ew the pol e pl acenent al gorithmof robot control engineering. (Preparation: 240 mr
ut es)

Reviewthe Rccati equation. (Preparation: 240 minutes)

ARX
Revi ew t he ARX (Aut oRegr essi ve eXogenous) nodel of MATLAB (ldentification Tool box). (H
reparation: 240 ninutes)

Prepare the iterative least square estimation. (Preparation: 240 m nutes)

Revi ew the ARX (Aut oRegr essi ve eXogenous) nodel . (Preparation: 240 nminut es)

Revi ew the basics of MATLAB/ S MLINK (Preparation: 240 ninutes)

Revi ew the contents of lecture so far, and sol ve application probl ens. (Preparation: 36(
m nut es)

Ki nemati cs, dynanmics and stability anal ysis of dynamc systens such as robot mani pul at or
s are briefly outlined and control systemdesign nethod in frequency donai n (2 degree of
freedomcontrol system disturbance observer, sensitivity function - conpl enentary sen
itivity function, mxed sensitivity, robust Sability, etc.) and the control system desi
gn nethod in the tine donain, systemidentification nethod, while understandi ng their bg
sic ideas (It is strongly involved in Degree Anards Policy ItemA of Intelligent Mechani
cal Engineering Mjor, andis alsoinvolvedinltemB)

The basi c concepts of the control systemdesign nethod and the robust control in the
frequency donai n can be understood. In addition, several controllers that satisfy the de
si gn speci fications can be designed by using the CAE software [ MATLAB. (A
Several control systens can be designed in the tine domai n and basi ¢ simul ation can f
e carried out by using the CAE software [ MATLAB' S MLINK . (A

The fundarmental paranetric-nodel (ARX nodel) can be identified by utilizing the syste
midentification. (A

ARX
Dynamical System Sability Analysis, Robust Sability, D sturbance (bserver, Systemldg
ntification, ARX Mdel

60

Your overall grade in the class wll be decided based on the fol |l ow ng: class attendance
and final exanination: 40%exercise probl ens: 35% and reports: 25%

Ref erence materials are distributed as appropri ate.

Gontrol  BEngi neering , Robot Dynamics, @ntrol Engineering for Robots, Robot Kinen
atics

/ / , /
/ , / /
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Advanced | nage Processi ng Engi neering

2.0

(800




60

Ogta Inmage Processing. Rafael C Gnzalez ( ), Rchard E Wods ()

Dgital Inage Processing Wsing Mitl abRafael C (Gonzal ez (
), Seven L. Edins ()

), Rchard E Véods (

j unt uzu@nai | . com
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Advanced Rehabilitation Engi neering
2.0

1

2

3

60 50 50 60%
086-256-9493 Email kuno @ are. ous. aq
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Advanced Mpasurenent and Anal ysis of Hinan

2.0

60

60

40
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FHeld effect transistors (FET)
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Orverview of this lecture

. Introduction to conputers; 1.1 The file clerk nodel.

.2 instruction sets

.3 sunmary of chapter 1

. Gonputer organi zation; 2.1 gates and conbi natorial |ogic

.2 the binary decoder

.3 nore on gates: reversible gates

.4 conpl ete sets of operators

.6 timng and shift registers

. The theory of conputation; 3.1 effective procedures and conputability

.2 finite state nachi nes

.3the limtations of finite state nachi nes

.4 Turing nachi nes
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2
2
2
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2.5 flip-flops and conputer nenory
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U tra Precisi on Machi ni ng

2.0

I ntroduction to Utrapreci sion machi ni ng

Expl anations of a wide variety of ultraprecision nmachining

Expl anation of basic technol ogy of ultraprecision nachi ne(nai n spi ndl e)

Expl anation of basic technol ogy of ultraprecision nachi ne(guide, etc.)

Expl anati on of nachi ne el enents in ul traprecision nachi ne.

The sane as shown above

Expl anation of thermal displacement restrai ning on ultraprecision nachi ne

Expl anation of nachi ned surface properties

The same as shown above.

Chr 10Expl anation of dianond cutting tool for ult
r apr eci si on nmachi ni ng

Expl anation of work naterial and dianond cutting tool for ultraprecision nachi ni ng

Expl anation of ultraprecision nachine for polygonal nirrors

Expl anation of ultraprecision nachining technol ogy of brittle materials

The same as shown above.

Expl anation of sonme outstandi ng topi cs of ultraprecision nachi ni ng technol ogy

60
M sual i ze ul t rapreci son-nachi ned parts and nachi nes which | eads to an idea for neaning d
f ultra precision and questions (Preparation tine :60mn.)

( 60
Gonsi deration for ultraprecision nachi ni ng usi ng nechani cal engi neering i dea based on cd
ntents of 1st class, then prepare for presentation of assignnents. (Preparation tine :¢
Onmn.)

( g
0
| nvestigate differences between conventional and ul traprecision nachine, then prepare fqg
r presentation. (Preparation tine :60mn.)

( 60
M sual i ze effects of bearing and gui de on nachi ned accuracy, then prepare for assi gnnent
s and presentation. (Preparation tine :60mn.)

(
60

M sualize effects of a variety of nachi ne conponents on nachi ned accuracy, then prepare




for assignnents and presentation. (Preparation tine :60mn.)

(
60

M sual i ze effects of a variety of nmachi ne conponents on nachi ned accuracy, then prepare
for assignnents and presentation. (Preparation tine :60mn.)

( 60

M sual i ze effects of thermal displacenent on on nmachi ned accuracy and the restraining ,
then prepare for assignnents and presentation.

(Preparation tine :60mn.)

( 60

M sual i ze definition of ultraprecision nachi ned surface and neasurenent to anal yze, ther
prepare for assignnents and presentation.

(Preparation tine :60mn.)

(
60

M sual i ze neasurenent to anal yze ul trapreci si on nachi ned surface, then prepare for assig
nments and presentation. (Preparation tine :60mn.)

(
60

M sual i ze properties of dianond tool used for ultraprecision nachining, then prepare for
assignnents and presentation. (Preparation tine :60mn.)

( 60
M sual i ze properties of work material and di anond tool used for ultrapreci sion machini ng
, then prepare for assignnents and presentation. (Preparation tine :60mn.)

(
60

M sual i ze definition and usage of pol ygonal nirrors, and howto nachi ne them then prepg
re for assignnents and presentation. (Preparation tine :60mn.)

( 60
M sual i ze rel ati onshi p between nechani cal properties and defornati on/fracture during nag
hi ni ng then how to nachi ne them then prepare for presentation. (Preparation tine : 60mr

)

( 60
M sual i ze rel ati onshi p between nechani cal properties and defornati on/fracture during nag
hi ni ng then how to nachi ne them then prepare for presentation. (Preparation tine : 60mt

)

( 60 \Visual i
7ze sone outstandi ng topi cs of ultrapreci sion machini ng technol ogy which are typical. (Pr
eparation tine :60mn.)

) (

The aimof this class to explain concept of ultraprecision cutting and nechani sm of
the ul traprecision nachi ne tool which are perforned for ductile and brittle naterials. |
n addition to, neasurenent devi ces for nachi ned accuracy.

Lhder st and i nportance of ul trapreci sion nachi ni ng whi ch is indi spensabl e to hi gh-technol
ogy nmanuf acturing industry:in order to performthem inevitabl e approach fromview of ng
chine tool , tool, work naterial and atnosphere, etc.:recognition of eval uation which ig
necessary wth nano | evel accuracy.

3 3 3 3 ’ ’ ’

3 ’

ul t rapreci si on nachi ni ng, ultraprecision nachi ne, accuracy, atnosphere, thernal displace
nent, atomc(nano) |evel, dianond cutting tool, lattice orientation, polygonal mrror, g
ir.oil bearing
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'Your overall grade in the class wll be determined based on the fol | ow ng: presentation
and shuttle card: 90% and10%

Chr 10

3 ’ 3 ’ 3 ’

3

pr eci si on nmachi ni ng, nachining, materia for nachine parts, nachi ne el enent, tribol ogy,
nat eri al sci ence, nachi ne desi gn, nachi ning practice

Chr 10
Chr 10

a8 3
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Mechani cal syst emengi neering room #Q8Buil ding 3rd fl oor,
G fice hour:ny | og

IThe class is conducted on round tabl e presentati on system then all the students shoul d
osi tively discuss the topics.

The class is conducted on round tabl e presentati on system so nmany students wll have mj
ch chance to present and di scuss the updated topics.

1.5 x 15 =22.5
O stribute handouts each presenter should prepare as a reference in the presentation. |f
the presenter have any question in the preparation, they had better ask the professor.
The prof essor give you sone advises or tell suitable references. Shuttle card i s avail aj

| e each cl ass.
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