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Y 7%+ KL Scattering theory Bf 2 Hifr R
M RPE Kb
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BRE

SEE D. Yafaev, Mathematical scattering theory: general theory, AMS, 1992,
D. Yafaev, Mathematical scattering theory: analytic theory, AMS, 2010.
OX >k~ Handwritten notes and a website for this course are available at

http://www.math.nagoya-u.ac.jp/~richard /Scattering.html
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R

In addition to the five enrolled students who came on a rather regular basis, two undergraduate
students (1 in U3 from mathematics, 1 in U4 from G30 program in physics) came at 14 / 15
lectures, and two PhD students came also at almost every lectures. It is quite surprising and
unfortunate that students for whom no credit can be delivered were more inclined to come than

students who required credits from these lectures. A few additional master students came for
the first couple of lectures and then did not come any more.

B:d—XFHYA Y E&DHE, 5|H##EIE

The aim of this course was to provide an overview on the rather well developed but still technical
theory of scattering. The abstract approach was emphasized but at the end the special case
of scattering theory for Schrédinger operators in R¢ was also considered. The links between
different approaches have been underlined, namely the time dependent approach, the time inde-
pendent approach, and the stationary approach. In the last chapter on Schrodinger operators,
Lippmann-Schwinger equation has also been introduced.
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In order to narrow the language gap, a handwritten version of the notes has been provided on
the website of the course.

C:®ERAE

The course consisted in 15 lectures, all done on the blackboard. A summary of the previous
lecture was written on the blackboard before the beginning of the class, and recalled for a couple
of minutes at the beginning of each lecture.

The students were encouraged to ask questions before, during and after the lectures, but they
rarely took these opportunities.

D : FHiAE

OFHI 7%

The final grade was computed on the basis of a report written by the students either on the
solutions of some exercises, or on the written presentation of some relatively free subjects. The
attendance to the lectures has also been taken into account. Unfortunately, none of the enroled

student has really shown a huge interest for this course (and the 4 auditors were clearly more
interested). As a result, none of the grade provided is excellent.

ORBEEIEES TH > feh

Grade | KBt || Total
A 0 0
B 5 5
C 0 0
F 0 0
Absent 0 0
Total 5 5

E 1 8 & OB SV

As already observed in the previous years, students seem happy when corrections or improve-
ments are suggested on their reports. They all did their best for improving their reports. As
expected it is more easy for them to communicate directly with me than in front of other
students.

For several years I did hesitate to present this subject because of its technical content. I finally
decided to do it because of the motivation of two PhD students. However and as anticipated,
the content was rather technical, too specialized, and probably a little bit old fashion. It is not
clear if this subject should be taught again in this context in the future.
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AERFT—F

B4 Topics in Mathematical Science IV HLHE Laurent Demonet
Y 7%+ KL Categorification of cluster algebras Bf 2 Hifr R
WRFF KB

L)L 3

BRE Notes provided (also available online).
SEE Christof Gei??, Bernard Leclerc, and Jan Schr? 1 er. Kac-Moody groups and cluster

algebras. Adv. Math., 228(1):329777433, 2011.
aX> bk
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£ TAE | 24F | 34 | 44F || M1 | M2 | D B
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aieEE (N) 0 0 0 0 3] 010 0 3

IR

The total number of attendants (including non-enrolled students) started around 12 and de-
creased to about 6 people.

B: O—XTFHA Y EDLR, 5IH#EIR

The aim of this course was to describe the categorification of cluster algebras coming from Kac-
Moody groups via preprojective algebras. It was also an oportunity to introduce fundamental
concepts of representation theory of finite dimensional algebras and geometry of representations.

C:BEIE

The course consisted of lectures. Various questions were asked during the lectures by attendants.
D : FHiFE

OFFf5 %

The grade have been computed from ten exercises chosen by students in the notes, for which
they handed in reports.
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ORBEIEIXE S TH > e

Grade || M1 | Total
A 1 1
B 2 2
C 0 0
F 0 0
Absent 3 3
Total 6 6

E : 2h&E L OB CFHE
The course went globally as planned. It was quite demanding for students, and permitted to
discuss several important notions of the field. The end of the course has been maybe a bit to

fast paced for some attendants as I wanted to reach the conclusion of the course. However, the

important notions have been discussed in details.
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YT A4 KNI B PSR VAN & S T
W RPE 2 4R

L~RIL

BRE  Fibfa - A S ERBEGH, FITXE, 1980.
SEE
aAAY b

TADERERE

TA O F 4t
A 1%

RBEW - GREBRDONE

E Kbt Z Dfth
K R * (fth2fFHEE)
¥ L4 | 24F | 34 |44 | M1 | M2 | D A
XA EE (N) 0| 33 0 4 0| 0] 0 0 37
EIEEB(N) 0| 19 0 1 0| 0] 0 0 20
HERT

I o X 20 B, BEE 2L L

B:d—XFHA Y E&DHE, 5|H#EIR

ERBBGHDIFENINFICOWT, HEVMBOMESICBILZDLS T, HimoER 2R L <
AIRENTELLH)ICH->TH 59 T2 BIE L, WRIZEZRBEEOM Sy Loy, IERIBE O
ARHEEIEE, BEceM e &, PE#) ONFZ#HEL 7,

C  BERAE

mEEACED 7, TEIR) BARFIOGHE S B THHL 7225, 20Dl EOEEIZL R — M
Ko7,

D : FHfS A
ORFffif %
PR, WIRHE, L — b TR L 7,
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ORBEIEIXE S TH > e

A | 2 A | 4 A || G
75 2 0 2
5 7 1 8
R 4 0 4
HJ 6 0 6

ANH] 2 1 3

R 12 2 14
at 33 4 37

E : 2 KO B CSFHE

REBOBG T, £9 L THHFEDR MM, LA— P ETOHENLREF AT S
3 23 IRDLEDS, ZN D IR 2 & B L TS Tw 2L o7,
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A EKF—%

RE%# R B EGR BHEHE HA EE
HI754 8L B 2 Hify EIRNME
THRFEF 2 A4

LARJL 0

BRE A & TERBAEGH ) AT Rk

SEE

aAXY K

TADERERE

TA O F 4t
A 1%

RBEW - GBERDONS

E Kbt Z Dfth
K R * (fth2fFHEE)
¥ L4 | 24F | 34 |44 | M1 | M2 | D A
XA EE (N) 0| 36 0 0 0| 00 0 36
EIEEB(N) 0| 15 0 0 0| 0] 0 0 15
HERT

FrCHEIZ E o Tz, B 30% BREZ -7 &9,

B:d—XFHA Y E&DHE, 5|H#EIR

1. BEFRECHH - HEBOBMPANER 2 HR L, AN 2 HEICEH AT 5,

2. EHRELOIEAM:  IEHIEOERE a—>— - ) =2V OEBZYS,

3. WIEBIE L WBIRL - FRBEE S £ oWIERIE O IR IR AN E 2 2O, Wil o IR ITE, %
itz > W CHET 2,

4. BEEHRED L - — DOl EM  @ERET 2O, a—  —DEHE2HT 2, 3561,
EBL DG &2 £ 55,

5. RFAEIER @ NFMEOIERME & IERIBIE D X X BB & T % A5,

6. WEEHE ZOI0H  INIRRAICE T 2L . HEIEMED OFHELHEBE T ~DIGH 2 24
B, T, INIRRSOFLVICBIT 20 —T VB L REAOSEICH NS,

Iz, MhZolEFTc, &2 <Tiro,
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C  @BRAE
IR IS T E 5 X9 IC, 0T RS LRDIC L,

IO 9 MEDLLUENTH ) 1A, EEZEL -, mEOHEH 2. TA OFIERL TWwWi-7
W, ELERARE L 7,

D : FHiAE

O 3%

HERER & AR ER R D B © S I BTN L 7=,

HARIIREED, ED LS WIFHEIZHE2 SR oN 2 X 5. HARZMEZ %  HE L CHlsE

L7z, PHEIBETTER»o7 28D, RIS EZ RITS R0 E ) ITFERL 7,
MRREFEZZ T 2o dbDiE, FEEY KRG E LT,

OBKBMIFE S TH > Ich
VA [ 2 4 [ G

75 3 3
B 3 3
R 7 7
HJ 2 2
ANH] 1 1

i 20 20
At 36 36

E : 2B LU ECFHE
AT E 3 D 1o, BIERIATL, BISHIIES b 72,
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A BEERT—F

BB4# [CES b BUHE R &
BTN Bf 2 BN, EIRME
WRFF 2 4R

LRI 0

BRE SN ERBEEMEL VA v 24t
SEE kL
aAAY b

TADERERE

TA O F 4t
A 1%

RBEW - GREBRON

E Kbt Z Dfth
K R * (fth2fFHEE)
¥ L4 | 24F | 34 |44 | M1 | M2 | D A
XA EE (N) 0| 74 0 2 0| 0] 0 0 76
EIEEB(N) 0| 26 0 2 0| 0] 0 0 28
HERT

HEERORT £ Tld, 4~5 0 Aw7eds, #1d. 3 0 A5,

B:d—XFHA Y E&DHE, 5|H#EIR

FIFHEY IR TR TH o 72, FRBUTR O TRBEH OB DR TIE R 27D
T. fifio7-,

C . #EBERAE

WMERNEE T A o T,

2L R—FEZH L, TA 12X 3580 B, fEH & HIEHL 72,
FT7 4 AT T —IIRERE L e o 703, EBEOBICERMIEH - -,
Bl EaBRER ICER D -7 2 &,
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D : fHfAE
OFHmm A=

HhfEAEE & EWIEER O CRHli 21T > 72, LA — M E, FIOICEAIL Tz X 9T, FFifiic i
EBILRIC L 72,

OB E S TH> e
FFA | 2 678 | ar

7 1 1
3 6 6

B 11 11
Gl 10 10
ANH] 1 1

R 47 | 47

S 76 76

AHES, BT 5 DT, 24FEITE L DT,

E : 2B LU ECFHE
IR B o 7S, EHIRBIE . ZHURETO Ab o, ORI, HTBOI L,
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A EKF—%H

RE# WHARBEA~ DRI
Y751 ML

THRFEF 2 A4

LARJL 1

ZRE kL.
2Z8 kL.
JX2k

TADERERE

TA O F 4t
g3

HMETTY VFRE -,

A BRBEA DL

BUKE B OFIE
B ML RIEERNC

RBEW - GREBRDONE

e

RYA

5]

KD R

2
*
S 24F | 34F

M1

X
(e rs)

ZamEE (N) 1| 44 4 3

)

0 52

atsEE (N) 1] 33 2 0

0 36

IR

BERNBUTHI 50 4 TH - 703, HEHIZHHDS 30412 8T, ZD% 20 ARRETLE L 7=,

B:d—XFHA Y E&DHE, 5|H#EIR

&L,

C  @B&AEA

BRIOEDDT =2 Wo> THEL 72, AEBERPTHEZRATH, FES ST ZDM

R TEI3TTH 5,

D : FHi77A
ORI 5%

T A b EAHIRD L R — F ORFEIC X o TEHMi L 72,
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ORBEEIFRES TH o> feh

S| 1AEA | 24E4 | 34EE | 4EE ||
S 0 0 0 0 0
A 0 23 2 0 25
B 1 10 0 0 11
C 0 0 0 0 0
F 0 0 0 0 0

RJH 0 11 2 3 16
7 1 44 4 3 52

E : 2B LU ECFHE
HURE# 3 SCRICTTIR T 2 2T H 5708, SO LRI IR X CRIET 5,
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AERFT—F

= Linear Algebra 11 HHHE Erik Darpo
BTN B {i] 2 Hif; M
M RPE 144

LRIV 0

e

SEE Otto Bretscher: Linear Algebra with Applications, Pearson fourth edition.
aXY b

TADBERE

TA O
H 14

RBER - ORERORR

E Kb Z DAt

KHI R REF || K (o FHE)
o T4E | 24F | 34 | 44E || M1 | M2 | D B
B (N) 12 1 1 2 0 0] 0 2 18
EBIEEE (N) 9 0 0 1 0| 0|0 0 10

BRI
Average number of students in the class: 14.

Number of long-absent students: 4.

B:I—-XTFHYA VDL, 5#H#kEIR

This course teaches linear algebra, and some applications to linear differential equations and dy-
namical systems. Topics include real vector spaces, orthogonality, the Gram—Schmidt algorithm,
orthogonal maps, least square approximations, determinants, eigenvalues and eigenvectors, lin-
ear differential equations and dynamical systems. The content of the course is well covered by
the reference text book.

. SHEEE )

C . E%?’a%jj_/f

The main theory of the course was given in the lectures. At the beginning of each lecture, a short
quiz about the content of the previous lecture was given. More problem-oriented presentations,
and individual consulting took place in the accompanying course Tutorial IIb. Four sets of

homework assignments were distributed during the course, and additional exercises for self-
study were given continuously.
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D : FHiTE
OFHI T A

The total score was computed as the weighted average of the different parts of the examination,
as follows: Quizzes 10%, Homework 10%, Midterm exam 35%, Final exam 45%.

The final grade was computed from the total score as follows: S: 100-90%, A: 89-80%, B:
79-70%, C: 69-60%, F: 59-0%.

ORBEEIEES TH > feh

Grade || 1st | 2nd | 3rd | 4th | other || Total
S 4 4
A 2 2
B 1 1
C 2 1 3
F 3 1 1 1 6
Absent 2
Total 12 1 1 2 2 18

E : 2K BCFHE

This year, there were several students from year two and higher who re-took the course after
having failed it earlier. With one exception, these students did not manage to pass this time
either.

Amongst the first year students, there was a notable gap between the majority, who passed
the course with good results, and a minority of around four people who had problems with
understanding the course material. For the academic year 2018-2019, there will be some changes
in the course material, including a certain re-distribution of content between the courses Linear
Algebra I and II. These changes are intended to make each course more coherent and, I believe,
be helpful for those of the students who struggle with the course.
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AERFT—F

BIE% Calculus II (G30) HHHE  Serge Richard
Y7548 L=<Fivi 2 Hifi,  ME
RFAF 144

L)L 0

BRE

SEE S. Lang, Calculus of several variables, second or third edition.

OdX> K~ A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard/spring2018.html

It contains the reference book and several lectures notes written by other authors.
TADERRZE

TA O fik
A 1%

RBEL - GREBDOAR

E Kb Z Dt

KHI WP || K (22145
S T4 | 24 | 34 [ 44 | M1 | M2 | D %3
ZAE B (N) 17 1 0 1 0| 0|0 0 19
BB (N) 17 0 0 0 0| 00 0 17

HRERT

Among the 1% year students two were from Agricultural Sciences. For them this course is elective
and thus it is a pleasant surprise that they attended it. The 2" year student and the 4" year
student have almost never shown their face, and it is then not a big surprise that they failed

(they will take the repeat exam in September). In general, the students have a very positive
attitude for this course and come to all lectures.

B:d—XFHYA Y E&DHE, 5|f#EIRE

During this semester we introduced many new concepts related to functions of several real
variables. The framework and the notations developed during Calculus I were very useful, and
were used both as a source of inspiration and as a particular case of the more general construction
presented during this semester.

The book of Lang has been the main source of inspiration, but additional material has been
borrowed from other references. The content of the course was:

1) Geometric setting (brief review),

2) Curves in RY,

3) Real functions of several variables (level sets, limits and continuity, partial derivatives and
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differentiability, Hessian matrix, Taylor’s expansion, extrema),

4) Functions from R" to R? (continuity and differentiability, Jacobian matrix, chain rule, im-
plicit function theorem),

5) Curves integrals (definition, curves integral in the presence of a potential function),

6) Integrals in R™ (motivation and definition, change of variables, usual examples in polar,
spherical or cylindrical coordinates),

7) Green’s theorem in R? and divergence theorem in R?,

8) Surface integrals (surfaces in R3, integral of a scalar function, flux through a surface),

9) Divergence and Stoke’s theorems in R? (Gauss law, problem of orientability).

C:®B&RAE

The course consisted in 15 lectures, mid-term and final exam included. Three additional quizzes
of 10 minutes have been organized during the semester. The exercises corresponding to this
course have been done during the associated tutorial (math tutorial Ila).

The students were encouraged to ask questions before, during and after the lectures. Two of
them asked rather elaborated questions showing that they acquired a deep understanding of all
the concepts.

D : FHfS A
OFFfi /%

The final grade was computed as follows: midterm exam: 30 %; final exam 40 %; quizzes: 30 %.

ORBEEIXES TH > feh

Grade || 144 | 24F4: | 34E4: | 4 4E4E || Total
S 6 0 0 0 6
A ) 0 0 0 )
B 2 0 0 0 2
C 4 0 0 0 4
F 0 1 0 1 2
Absent 0 0 0 0 0
Total 17 1 0 1 19

E : 2T&E LB CFHE
The content of this course is very nice but is completely new for all the students. Most of them
had a very positive attitude towards this course and enjoyed this new material. However, since

the content is quite dense, missing one or two lectures would put any student in a rather delicate
situation. This is clearly what happened to the two students in year 2 and 4.
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The exercises sessions (math tutorial ITa) are really useful and complementary to the lectures.
The evaluation method was clearly announced in the syllabus and respected during the semester.
No student complains about the method or about the evaluations.

The feedback obtained through two questionnaires were quite positive. On the other hand, it
would be nice to have more students from biology and humanities (economics) also for calculus
II. Most of these students are scared beforehand by the abstract content of this course.
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AERFT—F

BIE% Math tutorial ITa (G30) HHHE  Serge Richard
Y7548 ==X v] 1 Hihr &
WRFF 144

LIV 0

HRNE

528

JIX > b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/spring2018.html

It contains the exercise sheets and the solutions to all exercises.

TADBERE

TA O F i

A 14

RBEW - GBEBDORR

¥ KB Z DAl

*HI : R || K (22 BH4E)
A LA | 24F | 34E |44 | M1 | M2 | D A
ZAE R (N) 17 1 0 0 0| 0|0 0 18
AEEL (N) 17 1 0 0 0| 0] 0 0 18

HEIR

All students came on a regular basis to the tutorial, and quite naturally passed this tutorial.

B:I—-XTFHY AV EDLE, 5#H#kEIR

This tutorial is based on the lectures provided in Calculus II.

C:B\EIE

The students have been divided into two groups, and each week the students have 45 minutes of
tutorial with the professor in charge of Calculus II, and 45 minutes with the professor in charge
of Linear algebra II. During the tutorial session related to Calculus 11, we discussed about a list
of several problems and sketched part of their solutions. The students are expected to give back
the full solutions of these exercises during the next session; solutions of the exercises are then
posted on the course website.

Additionally, four quizzes for the math tutorial Ila have been organized during the semester.
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D : FHi73A
OFHE 7T A
The final grade was computed as follows:
e 50 %: homework

e 50 %: quizzes

ORBEEIXE S TH > feh

Grade || 144 | 2484 | 344 | Total
S 6 0 0 0 6
A 4 0 0 0 4
B 5 0 0 0 5
C 2 1 0 0 3
F 0 0 0 0 0
Absent 0 0 0 0 0
Total 17 1 0 0 18

E : pirk LU ECFHE

The students had a very positive attitude during the tutorial. They understood that these
sessions were very useful for getting a better understanding of the courses Calculus II.

On the other hand, some students certainly just copied the solutions to the exercises from some
other students without really understanding these solutions. Such an attitude is easily detected
by comparing the grades obtained for the homework with the grades obtained for the quizzes.
The evaluation method was clearly announced in the syllabus and respected during the semester.
No student complains about the method or about the evaluations.
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AERFT—F

BIE% Basic Mathematics (G30) HEHE Laurent Demonet
Y7548 Bi{y 2 Hifin GEIR

T RFF 144

LI 0

BRE Rhonda Huettenmueller, Precalculus demystified, second edition, McGraw Hill editor

TADBERE

TA O
£ 1%

RBEW - GBEBDORR

¥ KB Z DAl

*HT D FRAEAE | (22145
¥ 4 LA | 24F | 34E |44 | M1 | M2 | D %
ZAEE (N) 11 2 0 2 0| 0|0 0 15
AEEL(N) 10 1 0 0 0| 0] 0 0 11

HEIR

All students except two were attending each time, up to a few exception. One student did only
attend the final exam.

B:d—XFHA Y& DHE, 5|H#kEIE

The main aims of this course are to review high school mathematics and to deepen knowledge
and understanding of basic calculus and linear algebra in order to get the necessary proficiency
to apply mathematics to economics and social sciences. We focus on applied examples rather
than theoretical foundations of mathematics.

C @B&AE

The course consisted mainly on lectures, including detailed examples where the students were
encouraged to participate. Online homework and quizzes were organized each week.
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D : FHl/TA
OFHET =
The final grade was computed as follows:
e 40 %: midterm exam;
e 40 %: final exam;
e 10 %: homework;
e 10 %: quizzes.

Most of the assessed class work (quizzes and exams) was based on exercises made in class and in
the homework. The examination was mainly based on the understanding of some fundamental
methods.

ORBEEIFREDS TH > feh

Grade || UG1 | UG2 | UG4 || Total
S 2 0 0 2
A 4 0 0 4
B 2 0 0 2
C 2 1 0 3
F 0 0 1 1
Absent 1 1 1 3
Total 11 2 2 15

One 4th year student attended only the final exam.

E 1 8 & O'E S

The main part of the course was correctly understood by students, who, for most of them worked
regularly. One of the challenges while teaching this course is to interest people with different
backgrounds (economics, law, letters), and with different levels (ranging from no or very little
amount of mathematics during high school to an amount that would suffice to follow the science
program). A few students were not motivated at all (or were not expecting to have to work for
this course).
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AERFT—F

BIE% Special Mathematics Lecture HHEHE  Serge Richard
H 7454 ML Groups and their representations B 2 Hif  EIR
W RPE 144, 2 484, 3484, 4 482k

L~ 1

BRE

SEE

XY bk 1) A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard /SMLspring2018.html

It contains several reference books and the handwritten notes of this course.
2) The credit provided for this course can not be used for graduation.

TADBERE

TA O

A 14

REEW - BERORR

E Kbt Z DAth

KD R || K | k| k| K (2~ Bh4E)
¥ L4 | 24 | 34 [ 44 | M1 | M2 | D oy
AT (N) 5 3 7 3 0| 0] 0 0 18
EEEB(N) 4 2 7 2 0| 00 0 15

IR

The students attending this class were coming both from the G30 program and from the regular
Japanese program. It was essentially the first course in NU which was advertised for the 2
programs and for which the students could get credits (but not for graduation). The content

4™ year students

was suitable for 2" and 3'¢ year students but clever 15 year students or
were also welcome. This semester, one additional master student and one doctoral student also
attended the course on a regular basis. Among the undergraduate students which stayed until
the end of the course, 5 were from the regular Japanese program and 10 from the G30 program.
The students had an incredibly positive attitude since the course was organized between 6.30
and 8.00 pm every Wednesday, and quite often students continued asking questions until 8.30

pm.

B O—XFYA VDB, 5/H#EIE

The aim of the course was to introduce the main concepts of groups, their representations,
and present some classical groups. Lie groups and Lie algebras have also been discussed quite
extensively. The four chapters of the course were 1) Groups, 2) Linear representations 3) Lie
groups, 4) Semisimple theory.
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The handwritten notes for this course, the references and additional material are available on
the website of this course. Reports from students on different subjects are also provided on the

website.

. SEEEE 0
C: E%?E}%,jj_/f
The course consisted in 15 lectures. During these lectures the students asked a lot of questions

and this made the course very interactive. Japanese students were quite surprised by this type
of lectures, but it is also the purpose of this course to provide a different learning experience.

D : FHiAE
O 5%

The final grade was computed based on the active participation during the lectures and on some
written reports.

ORBEEIXE S TH > feh

Grade || 1442 | 24F4: | 34E4 | 4 5E2E || Total
S 1 1 2 1 5
A 2 0 5 1 8
B 1 1 0 0 2
C 0 0 0 0 0
F 0 0 0 0 0
Absent 1 1 0 1 3
Total 5 3 7 3 18

E : 2if&E L OB ST

This course corresponded to one part of a series of courses entitled “Special mathematics lec-
ture”. The first 2 courses (Introduction to functional analysis, Introduction to probability) were
provided the two previous semesters, but this course on groups theory was the first one which
was officially supported by NU (with credits).

Since this course was clearly announced for the 2 programs and with an attendance from the
2 programs, it has been quite scrutinized by the central administration. Based on this first
experience, some improvements will be implemented in the next course of this series of lectures.
In particular the evaluation process will be made more clear and efficient.

The existence of this course had been made possible thanks to the support of the G30 program
and thanks to the constant support of its leader, Prof. Oda. It is quite unfortunate that the
graduate school of mathematics has not played any role in the elaboration process.
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2018 £ EER AT RIS PR OB GR T

A EKF—%H

RE% S P B B 3% T |LUHE ML A
HITI4 KL TBIRESELRIE & 2 il B fy 1 g 53R
KGR AE 3« 4 FEE SR

LXIL 2

#ZRE L
SEE  MLbFHw, PIRRELRE, HRICHK, 2016
aAAY b

B | FleAlE
SIBREL, T

C . BExRNRE

frtsioy /i Reat & i U BER 2 0 M U 72 IRIRiE A & 13 £ & ) 2 FIETRICfEZ 2 D% f#
WL 7, RIS, RGBS 2 D Offf i ik FEZ D LT, 2 ORI W TH LD
&, BB OfE R 2 i o TEBHA O IRBOE RIS IR U 72, AR 2 IS 3 5 fifik )3
WSz NS, 74 T4 7TREBT, SEIELBEOMEIIEHTE S Z L2/ L7,

D EBEDORME

Bt & 22 e IREELE O 2 £ 2 5 9 2T, B sENTH2 2 L 2H-
THH AL ETH S,
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b MG - S I, BEE - SR T 2018 LR EER ARG RS

A EKF—%H

RE% GEE - RO I BEF - TSR BLHE A
YITo4 ML TR A B fy 1 g 3R
XGRS 4E 3+ 4R R

LI 2

BRE COEFHERHIER LT XA MEHHLE L,

SEE A FHE O T77F 27V —oFHoAEamrBAM,
WA . TGt TA-TiRT A AL HT 5 A
BA MEME = v SREE

OAXY N AETT

C : BERD

HBRE LTOT7F 27V —LiZEDLI b D, D&, EmRREF O IR DIE
77 F a7 — B DR
GELCIF, BEHFXIAIZSHLTLEZY,)

D :BEDRE

SHEIFHFE L EIAICERPERZ L THE ) ZEICLDT, BLIHESENTEE L, #H
e b Hil D%z, 2zl 7zoc, AHIETRS ok HicBwET,
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2018 4 EE AT A b - BRI L) RBCRMA R RlEEEE 1

A EBEXT-5

BIE % REBEERIGER T RECRMARIEERT  BEHE kK

BTy NIV GENE & BT By 1 Hf7 IR

XRPE 4 R BE

LI 2

BRE AL

SEE I. Dolgachev, Classical algebraic geometry -a modern view-, Cambridge Univ. Press,
2012.

A. Beauville, Complex algebraic surfaces, Cambridge Univ. Press, 1983 (originally
published in French, 1978).

J-P. Serre, Trees, Springer Verlag, 1980 (originally published in French, 1977).
aXY b

B FlmAH
REERIEDHEE, K2, 77«4 VPP HE DS (blow-up) IZOWTHENLTWS I &

C : BENE

AR H CAREREOUIE SR D L RBUNTH 2, HH PO n KEELE LTERLEY
. ZOHCFARHZ n=9 28 & LT, BlafR, #anii, Rae RKilshs, #EEcid, A8
M D6 (n=9) LEFEOHLSEH 6 XIMFRORF R RIC 3T 2556 (n=10) Z OIS fiFat
L7z, FfiT, 4 11 Enriques AR OMRER & LT 2 A Hihm 2 AR L, Vinberg
HEEZEZHCT, ZOHCHBHENEIRTH 2 2 & ZFEH L 72, & 1 7 Enriques R D HRFR
L) FETH 57225, REIHEELS THR Ao/, F 7o, BEEERBEOTI D 72 12 Serre DA
BBEBICET N, N T IR/ D ko7,

D EBERDOREME
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A EKF—%H
RE% FRMT RS TV /BRI s T BB Wa K%
YT+ KL Hilbert 2RO ORE D 2\ 13 quiver BT 1 Hif 53R

@ Hilbert Z2f & fEHFEIC L 2 RB
N RFE 4 4 R

LAN)L 2
Rz AL
sEE AL
XYk

B : FiExl

A 3R L B E TOHR,

C  BHNA

Z D TR IT Hilbert ZEM O 22RO BLIE & ) FANRIIZEN R %2 —0 6789 5 2 &
ZHNET S, ZiUd, H DI quiver D Hilbert 240 EFHFRIC L 2 RBIOME L AT L
L TEZDT, FRFICZOMHHA S ELET 5, Phiflaks LT, REWTFIE & BRI F koM
TWBEIALERPTIHLRL L ZAZHIL THRL AR GHELED -V, RED TR 7
DI EZMBAS LWAETHRLRB X ) IC, BELRZ EIZZOEETHL 20 05EEKT %,

D : B&EODORXE

HOOBEME I T IE NP ETHEICEW T NE L, #BR// — 2T LD THOL5T
{NEBREDPOBTRE I N L > 72T,
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AERFT—F
HE% ORI TV /R T  BNRE Sk B

H 7454 8L Kontsevich & Zagier 12X D EAINHH BAL 1 Hifr SR
D& EFNITE>b SHRHE

WNRPF 44 R

LIV 2

HRE Kontsevich, Zagier, Periods.
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I will give 4 lectures on 10/02, 10/09, 10/16 and 10/23. The content is
e classical theory of symmetric polynomials, in particular Schur polynomials
e Macdonald symmetric polynomials (= Macdonald polynomials of type A,,)
e Macdonald polynomials for general root systems

e Koornwinder polynomials (= Macdonald polynomials of type BC,,)
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https://www.math.nagoya-u.ac.jp/ yanagida/2018WP.html
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Grading of this course

The grading will be determined by the sum of the points given in three parts. Each
lecturer will give 0—4 points. For undergraduates, the grading is S: 10-12 points, A:
89, B: 6-7, C: 4-5, F: 0-3. For graduates, A: 812, B: 6-7, C: 4-5, F: 0-3.
Grading of Part I

Several problems will be assigned in the lectures. Submit your report to me directly,
or to the report box. The deadline of reports in Part I is October 29th (Monday).
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BARWZRHAEZ I 2MEZHEL 72, fHESI AL A= ERD Lo ) EFEDIPNTRE D
DTHolz, AFEDLER—FDIFVBHANFAEDL R —F X DIFHIRTH 5,
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SEE Alperin: Local representation theory, Cambridge University press 2004.
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Average number of students in the class: 5.

Attendance dropped towards the end. During the first half of the course, several students who
were not registered at the course attended the lectures.

B: O—XTFHA Y EDLR, 5IH#EIR

The aim of this course was to teach the elements of the modular representation theory of finite
groups. The content of the course is well covered by the reference text book.

N
C: Eﬁﬁjj— /f
The course was given as a lecture course. The lectures were given in English. Information about
recommended supplementary reading was handed out at the lectures and also published online.

D : SHE/A
ORI %

The examination of this course consisted in marked coursework. A total of four homework

assignments were distributed during the course.
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ORBEIEIXE S TH > e

Grade || MC | Total
A 0 0
B 0 0
C 3 3
D 5 5
Total 8 8

E : 28 KO B

A majority of the registered Japanese student dropped out quite early in the course. The reasons
for this are not at all clear to me.

It seems to be a problem for graduate students in mathematics in the G30 programme to find
enough courses in English to take. Some of the participating international students were from
very different areas of mathematics, and a specialised course in representation theory may not
be the best choice for them. In order to meet the needs of the G30 graduate students in our
school, it would seem to be more appropriate to offer courses of a more general character within

the framework of the G30 programme.
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AERFT—F

BIE% Calculus T (G30) HHHE  Serge Richard
Y7548 Bi{y 2 Hifi,  ME
RFAF 144

L)L 0

BRE

e S. Lang, A first course in calculus, fifth edition, Undergraduate texts in mathematics,

New York, Springer, 1986
XY b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/fall2018.html

TADERERE

TA OF fiE
A 1%

RBEW - GRERDONE

E Kbt Z Dl

KD : R || K (fth2fFHEE)
¥4 L4 | 24F | 34 |44 | M1 | M2 | D %
ZamEE (N) 27 1 1 0 0 0] 0 4 33
EREEE (N 23 1 0 0 0| 0] 0 4 28

HREIR

Most of the science or engineering students attended all lectures. The 3rd year student from
Economics came only at 2 or 3 lectures at the beginning of the semester and then disappeared.
Among the three 1st year from Economics who registered, one withdrew, one passed and one

failed. Two NUPACE students, one auditor and one special guest from Myanmar also attended
this course, and have been successful.

B: O—XFY AV DB, 5[H#EIE

The course of this semester was divided into the following chapters: 1) Numbers, limits and
functions, 2) Graphs and curves, 3) The derivative, 4) Some basic functions, 5) The mean value
theorem, 6) Sketching curve, 7) Inverse functions, 8) Integration, 9) Techniques of integration,
10) Taylor’s formula, 11) Series.
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C @B&AEA

The course consisted in 15 lectures, mid-term included and final exam included. Three additional
quizzes of 10 minutes have been organized during the semester. The exercises corresponding to
this course have been done during the associated tutorial (math tutorial Ia). An additional help
for the weak students was provided during the Pre-college math.

The students were encouraged to ask questions before, during and after the lectures. Some of
them came quite often to me and took this opportunity to get a better understanding of the

course.

D : §HfiAE
O 755

The final grade was computed as follows: 30 % for the midterm exam, 40 % for the final exam,

and 30 % for the quizzes.

ORBEEIEE S TH > feh

Grade || 144 | 2454 | 3442 | 444 | Other || Total
S 5 0 0 0 1 6
A 4 0 0 0 0 4
B 9 1 0 0 2 12
C 5 0 0 0 1 6
F 2 0 0 0 0 2
Absent 2 0 1 0 0
Total 27 1 1 0 4 33

E : 98 & CE S

The students had a very positive attitude towards this course, and the feedback obtained through
two questionnaires were quite positive, with a few complains about the speed and the degree
of abstraction. Some students also enjoy such a course quite a lot. Overall, the content of
the course has been appreciated by most of the students, and some of them were satisfied to
understand more deeply what they had partially already learned ”by heart” at high school.
The main challenge of this course is to keep all students interested: the ones who already know
quite a lot should not be bored, and the ones who have almost no prior knowledge should not be
lost. The exercises sessions (math tutorial Ia) and the additional help through the Pre-college
math are really useful and complementary to the lectures. The evaluation method was clearly
announced in the syllabus and respected during the semester.

The 2 credits for the course Calculus I and 1 credit for the corresponding Math tutorial Ia
could be unified in 3 credits for the course and the tutorial together. This would simplify the
evaluation process (not 2 separated grades but only 1) and save some time.
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BIE% Pre-college mathematics (G30) HHHE  Serge Richard
Y7548 Bi{y 2 Hifin GEIR
T RFF 1 4R

L~ 0

BRE

SEE

XY b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/fall2018.html

TADBERE

TA O F i
fite

RBEW - GBEBDORR

¥ KB Z DAl

*HI : R || K (22 BH4E)
A LA | 24F | 34E |44 | M1 | M2 | D A
ZAE R (N) 10 2 0 0 0| 0|0 1 13
AEEL (N) 9 1 0 0 0| 0] 0 1 11

R

Most of the students who registered for this course attended almost all sessions. One NUPACE
student also registered, and this happened for the first time. One 1st year student and one
2nd year student who registered quit after a couple of weeks. The 2nd year student was in

humanities while the 1st year student was a science student but she left Nagoya University.

Additional students who did not register came on an irregular basis.

B:d—XFHA Y E&DHE, 5|{#kEIE

This additional course is intended for weak students or for students who had received a very
superficial mathematical education in high school. The content is closely linked to Calculus I
and to Math tutorial Ia.
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C @B&AEA

At the beginning of the class, the students are invited to explain where they have problems,
either in the course Calculus I or in the assigned homework of Math tutorial Ia. During the 90
minutes of the class, we discuss these problems, provide additional explanations and solve some
questions of the homework. The class is quite interactive and the students are always asked to

provide a feedback on the explanations.

D : FHi5A
ORI %

Since the credits obtained during this class can not be used for graduation, and since the main
idea of this additional help is not to organize any evaluation process, it has been decided that a
grade A would be given to all students who registered and attended this class on a regular basis.

ORBEIEIXE S TH > e

Grade || 144 | 2484 | 34E4E | 4 4842 | Other || Total
S 0 0 0 0 0 0
A 9 1 0 0 1 11
B 0 0 0 0 0 0
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 1 1 0 0 0 2
Total 10 2 0 0 1 13

E : 2ih&E L OB CFHE

The students had a very positive attitude during these sessions. They understood that these
sessions were useful for getting a better understanding of the course Calculus I, and that it was
an additional help offered by the institution.

If possible, it would be more natural not to provide any grade for this course. Indeed, its aim is
in contradiction with any evaluation process. A pass / non-pass grade would be better in this

context.
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BIE% Math tutorial Ta (G30) HHHE  Serge Richard
Y7548 ==X v] 1 Hihr &
WRFF 144

LIV 0

BEE

e

JIX > b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/fall2018.html

TADBERE

TA O F i

A 14

RBEW - GBEBDORR

¥ KB Z DAl
*HI : R || K (22 BH4E)
A LA | 24F | 34E |44 | M1 | M2 | D A
ZAE R (N) 27 1 0 0 0| 0|0 3 31
AEEL (N) 27 1 0 0 0| 0] 0 3 31

R
Almost all students attended all tutorial sessions. Two 1st year students registered, but one from
Economics withdraws, and one from Science left Nagoya University. One NUPACE student, one

auditor, and one special guest from Myanmar also attended the tutorial. This year, only two

students from Economics attended the tutorial until its end.

B:I—XTFHYA VDL, 5#H#kEIR

This tutorial is based on the lectures provided in Calculus I.

C:BEIE

The students are divided into two groups, and each week the students have 45 minutes of Math
tutorial Ia (which is linked to the course Calculus I). During the tutorial sessions, we discuss
about a list of problems and sketch part of their solutions. The students are expected to give
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back the full solutions of all these exercises during the next session. Solutions of the exercises
are then posted on the course website.
Additionally, four quizzes (3 short and 1 long) have been organized during the semester.

D : FHES A
OFFfi /%

The final grade was computed as follows: 50 % for the homework, and 50 % for the quizzes.

ORKBEEIEES TH > feh

Grade || 144 | 2484 | 344 | 4484 | Other || Total
S 6 0 0 0 1 7
A 8 1 0 0 1 10
B 7 0 0 0 1 8
C 4 0 0 0 0 4
F 0 0 0 0 0 0
Absent 2 0 0 0 0 2
Total 27 1 0 0 3 31

E 1 86 & O'E S

The students had a very positive attitude during the tutorial. They understood that these
sessions were useful for getting a better understanding of the course Calculus I.

On the other hand, some students certainly just copied the solutions to the exercises from some
other students without really understanding these solutions. Such an attitude is easily detected
by comparing the grades obtained for the homework with the grades obtained for the quizzes.
The evaluation method was clearly announced in the syllabus and respected during the semester.
No student complains about the method or about the evaluations.

The perfect work provided by the TA through the correction of the homework has been greatly
appreciated.

The 2 credits for the course Calculus I and 1 credit for the corresponding Math tutorial Ia
could be unified in 3 credits for the course and the tutorial together. This would simplify the
evaluation process (not 2 separated grades but only 1) and save some time.

276



2018 4 BE Gk R iR B ¢ Special Mathematics Lecture
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BIE% Special Mathematics Lecture HHEHE  Serge Richard
Y 7%+ KL Differential geometry Bf 2 Hifr R
W RPE 144, 2 484, 3484, 4 482k

LI 1

BRE

SEE

X2k 1) A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard /SMLfall2018.html

It contains several reference books and the handwritten notes of this course.
2) The credit provided for this course can not be used for graduation.

TADERERE

TA OF fiE
A 1%

RBEW - GBERDONS

S N Z Dfth

KT R | K | k| k| K (ft2FHE)
¥ L4 | 24 | 34F [ 44 | M1 | M2 | D T
ZaEE (N) 2 9 7 4 21 1]0 4 29
ARER (N) 2 7 7 4 21 1]0 4 27

HREIR

The students attending this class were coming both from the G30 program and from the regular
Japanese program. Among the 27 students who participated until the end of this course, 15
are international students and 12 are Japanese students. From a different perspective, 2 are
NUPACE students, 3 are master students, 1 is a 70 years old auditor, 1 is a special guest
from Myanmar, and 20 are undergraduate students, ranging from year 1 to year 4. Among the
Japanese students, 3 could hardly follow the course, mainly because the content was difficult,
for the other ones it was OK. It seems that the language was not the main difficulty, and many
were happy to use the notes available on the website

The students had an incredibly positive attitude since the course was organized between 6.30
and 8.00 pm every Wednesday, and quite often students continued asking questions until 8.30
pm.

B:I—XTHYA YLD, 5#kEE

The aim of the course was to introduce the main concepts of differential geometry. The following
subjects have been covered: I) Differentiable manifolds, IT) Tensors, tensor fields and differential
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forms, III) Integration on manifolds, IV) Riemannian manifolds, V) Curvature, VI) General
relativity.

The handwritten notes for this course, the references and additional material are available on
the website of this course. Reports from students on different subjects are also provided on the

website.

C:®BHRAE
The course consisted in 14 lectures. During these lectures the students asked a lot of questions

and this made the course very interactive. Japanese students were quite surprised by this type
of lectures, but it is also the purpose of this course to provide a different learning experience.

D : FHiAE

OFHE7E

The final grade was computed based on the active participation during the lectures and on some
written reports. Only the undergraduate students and the NUPACE students were evaluated.
The credits of this course can not be used for graduation, and therefore the grades have also

been used as an encouragement. Since the master students, the special guest from Myanmar
and the auditor could not get any credit from this course, they did not receive a grade.

ORBEEIEES TH > feh

Grade || 144 | 244 | 344 | 4484 | NUPACE || Total
S 0 4 3 3 0 10
A 1 3 1 1 1 7
B 1 0 3 0 1 5
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 0 2 0 0 0 2
Total 2 9 7 4 2 24

E : 2K BCFHE

This course corresponds to one part of a series of courses entitled “Special mathematics lec-
ture”. Since this course was clearly announced in the international program and in the Japanese
program, and with an attendance of students from the two programs, it has been quite scruti-
nized by the central administration. The course has also benefited from the NUEMI project:
It was possible to organize three study sessions every week (Monday, Tuesday and Thursday,
from 6.30 to 8.00 pm) where international students and Japanese students could discuss the
content of the course and solve some problems together. Altogether, 6 students (5 international
and 1 Japanese) have organized and mastered these study sessions. This program has been a
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real success, and the feedback from the students and from the central administration have been
excellent.
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AERFT—F

= Linear Algebra I HHEHE Erik Darpo
BTN L=<Fivi 2 Hify e
TRFF 14RE4E

L)L 0

BEE

SEE Otto Bretscher: Linear Algebra with Applications, Pearson fourth edition.
aXY b

TADBERE

TA O
H 14

RBER - ORERORR

¥ Kb Z DAt

KHI R REF || K (o FHE)
E S T4E | 24F | 34 | 44E || M1 | M2 | D B
ZaEEC(N) 23 2 1 0 0 0] 0 2 28
EBIEEE (N) 18 1 0 0 0| 0|0 2 21

BRI
Average number of students in the class: 23.

Number of long-absent students: 4.

B:I—-XTFHYA VDL, 5#H#kEIR

This course teaches elementary linear algebra in the vector space R™. Topics include linear
systems, vectors in R™, matrices, linear maps, subspaces, linear independence, bases, coordinates,
orthogonality, the Gram—Schimdt algorithm, and least square approximations. The content of
the course is well covered by the reference text book.

C:BEIE

The main theory of the course was given in the lectures. At the beginning of each lecture, a short
quiz about the content of the previous lecture was given. More problem-oriented presentations,
and individual consulting took place in the accompanying course Tutorial Ib. Four sets of
homework assignments were distributed during the course, and additional exercises for self-
study were given continuously.
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D : FHiAE
O 5%

The total score was computed as the weighted average of the different parts of the examination,
as follows: Quizzes 10%, Homework 10%, Midterm exam 35%, Final exam 45%.

The final grade was computed from the total score as follows: S: 100-90%, A: 89-80%, B:
79-70%, C: 69-60%, F: 59-0%.

ORBEEIEES TH > feh

Give the result of grading in detail. The table should include the numbers of students in each
grade (S, A, B, etc.), and each year (Ist, 2nd, etc.) If there are only a few students and it is
easy to specify them, you may just fill the total number of students in each grade, or you may

leave this section blank. In this case, explain the reason here.

Grade || 1st | 2nd | 3rd | Other || Total
S 3 0 0 0 3
A 3 0 0 1 4
B 6 0 0 0 6
C 6 1 0 1 8
F 2 1 0 0 3

Absent || 3 0 1 0 4

| Total [[23] 2 | 1 | 2 | 28 |

E : 2if&E L OB CFHME

The student group is very heterogeneous with respect to background knowledge and major, as
well as general interest in mathematics. It is therefore difficult to devise the course in a way that
is suitable for everyone. It seems to me that in particular the weaker students need to spend a

comparatively much time working individually, which is a reason for having regular homework,
and time for self-study during the tutorials.
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= Tutorial Ib HHHE Erik Darpo
Y7548 Bifyy 1 HAE EIR
WRFF 144

LRIV 0

BHE

SEE Otto Bretscher: Linear Algebra with Applications, Pearson fourth edition.
D

TADBERE

TA O fik
A 1%

REEW - GBERORR

E Kb Z DAl

KT © REREAE || K (fth2fFHEE)
¥4 T4 | 24F | 34 |44 | M1 | M2 | D %
ZamEE (N) 23 2 0 0 0 0] 0 0 25
EREEE (N) 18 1 0 0 0| 0] 0 0 19

R
Average number of students in the class: 21.
Number of long-absent students: 3.

B: O—XFHA VDL, 5|H#kEIE

This course is intended as a support for students taking the course Linear Algebra I, and effec-
tively functions as an integral part of that course.

C:®B&EAE
In the classes, some examples were given at the blackboard of how to solve problems in the

course. Most of the time was designated to students’ self studies under the supervision of the
teacher and TA.

D : SHE/A
ORI %

The examination of this course is the same as for Linear Algebra I; the students receive the
same grade in both courses.
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ORBEEIFES TH o> feh

Grade || Ist | 2nd | 3rd | Other || Total
S 3 0 0 0 3
A 3 0 0 0 3
B 6 0 0 0 6
C 6 1 0 0 7
F 2 1 0 0 3

Absent || 3 0 0 0 3

| Total [23] 2 [0 ]| o | 25 |

E : 2if&E L OB S

The student group is very heterogeneous with respect to background knowledge and major, as
well as general interest in mathematics. It is therefore difficult to devise the course in a way that
is suitable for everyone. It seems to me that in particular the weaker students need to spend a

comparatively much time working individually, which is a reason for having regular homework,
and time for self-study during the tutorials.
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L)L 2

BRE  ARFEREHL 2O, BEGAENEHET 3.

SEE (1 B, TFEHERICE T 2REMTFRE, " ETEREEAR N - AV Y4 =
7 4 Fundamentals Review, vol.8, no.3, pp.151-161, 2014.
https://www.jstage.jst.go.jp/article/essfr/8/3/8_151/_pdf
2] ZA TRV, A—dv b () | BRHA ER, SEEIEM, ) BRRER (EER) |
i D ETIERF 5 A, 2005, FRALHIAR.

[3] ZHHFk—, VUil LI, A —, 5T 4« 2 7 DA 5 BT 7PRML /53
DREE & FEE, 2010, ARAGHAR.
[4] WIE#E (fR) , #14 ¥ 9 — 2 =N — 7 ¢ 5P, 2010, 7 — L4k

B : Fimx0k
B 2008, REDFE (BE - Bl - 1K) YbhroTn3d LI 512k,

C : BENA

MOETIERfFSLIE, ST X-TTY8 L - T—F IR EFEN S T—8 2T MA 5 2 &
NTE, MmO > TOEHBU TR RITIERL» SHE L TIIET 22 ENTELDLDTH
5. ZOTIRMEERT 2 FIEZF5L, 380 Z25[IET2FH2ESLE v, BETIZCD
®DVD, QR a2—F, FEINABELREICBBTTIYIL « F—2 2 BITIZE Y ZTIEF S5
FIEBTHeONTED, ZOIHILDE BV —F - VrEY (RS) fFFEEMENLHDTH S,
T, BEFEO—WRED I ) IERTACBCTUGHEINT LR 00005THS .

D #B&EDORE

R TIE, FHCRSHAFICOWT, =27V vy FOHKREZ WD FTIED S 2 B L ciHE
L7, BRIt 22—2)y FOERBREIZOWTIE, REEOX vy —igcd HEIN7W
D, BKRTHLHEIBNEARDHLHDTH L. BUELHADOBEVZIH LD, Z02—7Y) v FE
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ZRio THE LTS e LU 72,
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AERFT—F

BIE % Jis AR A28 1T BHEHE (UH A
Y7548 ICT #v b7 =7 A7 208G EHICE T B 1 HfE SEIR

2 B % Mathematical thinking in ICT
network system design and operation

X RFE 3 4 4EE SRR

L ~IJL 2
#RE
e * Raj.Jain, "The Art of Computer Systems Performance Analysis: Techniques for

Experimental Design, Measurement, Simulation, and Modeling,” Wiley-Interscience,

New York, NY. April 1991.

* Larry L. Peterson and Bruce S. Davie, ” Computer Networks - A System Approach

Third Edition,” Morgan Kaufmann Publishers, San Francisco, CA, 2003.

[URL)]

- GNS3, https://www.gns3.com/

* Virtual-BOX, http://www.oracle.com/technetwork/jp/server-storage/
virtualbox/downloads/index.html

* Ubuntu, https://www.ubuntu.com/

- Jupyter, http://jupyter.org/
- Kali Linux, https://www.kali.org/

IAXT K

B : FlmAlzk

AVEL—=Z 7T IV TICELYH L EEE L 0D, 2)THELSTO bR S L) IHHERZE
2%, £7-, Open Source THHD PC LT/ v/ 7 IV 7 %IEETE % X 9H ICHHZ T 2D T,
HO, L TEL W,

It is desirable if you are interested in or have the experience of the computer programming.
But, I will try to talk as easy to understand as possible. In my talk, I introduce the method
of implementing the computing environment which enables you to learn programing language
(python) and its mathematical application. So, after the lecture, let’s to try it on yourself.

C : BBERD
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In this lecure, the following topics are explained:

* Overview of the IP network technologies : Especially, the technical overview of the routing
protocols that are used in the Internet is explained. The mathematical background of this
routing protocol, Dijkstra algorithm, is also explained.

* Telecommunication queueing theory : First, the overview of the performance evaluation methods
is introduced. Next, as the mathematical method to analyze the performance of the communi-
cation delay, the overview of the basic queuing model is explained. The implemented queuing
system in the practical router is also briefly explained.

+ Computer simulation : Overview of the simulation methods like the Monte-Calro simulation
and the event-driven simulation is explained. The mathematical theories about randam values
and random-walk are also briefly explained.

* Some topics of the recent network emulation technologies, automating network management
are explained. Through several demonstration ons, the network emulation using GNS3 and the
programmable network automation using Ansible are explained.

If we have more enough time, the topics about the network security, such as the penetoration
test and the mitigation scheme of the distributed denial of service, are also demonstrated .
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