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BRE K. Falconer. Mathematical foundations and applications. Third edition. John Wiley
and Sons, Ltd., Chichester, 2014
Y. Pesin, V. Climenhaga. Lectures on Fractal Geometry and Dynamical Systems,
AMS 2009.

SEE M. Barnsley. Fractals everywhere. Academic Press, 1988
A. Besicovitch. On the sum of digits of real numbers represented in the dyadic
system. Math. Ann. 110 (1934)
dX> kK Online Course using NUCT and Zoom.
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The average number of students in the class was 8. The number of long-absent students was 6.

B: —XTHA VDL, 5|H#EIE

This was an introductory course on Fractal geometry. The aim was to introduce mathematical
concepts and ideas to deal with highly irregular fractal sets and to study relations between topo-
logical, metric and measure-theoretic properties of subsets of Euclidean space. As announced in
the course syllabus, topics of the course included: Box dimension, Hausdorff dimension, Mass
distribution principle, first examples of Iterated function systems and Bowen’s formula, inter-
play of fractal geometry and dynamics. Moreover, we briefly discussed a result of Besicovitch on
digit frequencies, and fractal properties of Brownian trajectories. A further goal was to enable
the students to improve their ability to communicate in English.

The course objectives have been accomplished through interactive weekly online lectures (zoom),
lectures notes, exercises, and discussion. The textbook of Falconer was very useful.
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This was an online course with no face-to-face interaction. The course contents was available
in my lecture notes. During my weekly online lecture, I have explained the big picture as
well as the main technical difficulties of the theory. I have prepared three major homework
assignments which were used to monitor and evaluate the students understanding. After scoring
the students solutions of the homework problems, we have discussed the solutions in joint zoom
sessions. Students were asked to present solutions. If necessary, I have supplied written solutions
to the homework problems. There was also a larger number of (mostly smaller) problems
and assignments available in the lecture notes, which were intended for self-learning. Students
had the opportunity to ask questions during the weekly zoom sessions. Asking questions and
discussion was also possible via NUCT.

D : FHiAE
O 5%

The evaluation of the students was based on three written reports. The homework assignments
are available as PDF in NUCT.

The division of grades is S=100-90 marks, A=89-80 marks, B=79-70 marks, C=69-60 marks.
F = 59-0 marks.

OREEIEIXES TH > Ieh

Grade | 4th | M1 | M2 | Total
S 0| — | — 0
A 1 2 2 5
B 1 0 0 1
C 0 1 0 1
F 0 1 0 1
Absent | 4 1 1 6
Total 6 5 3 14

E : ok LU E CaH

The homework solutions have been (with few exceptions) very good. Questions and comments
of students have shown that the course was successful, course objectives have been achieved,
and that the students took this course very serious. I think the interplay of interactive online
lectures, lectures notes, exercise and discussion has worked out very well.

The students’ feedback has shown that an interactive online lecture is considered very helpful
(in particular, the opportunity to ask questions immediately). I think that also the discussion of
problems has contributed to the student’s learning progress. If I teach this course again, I will
try to further promote interactivity /discussion during the online classes. For instance, this may
be achieved by reserving more time for discussion of homework solutions or additional exercise

sessions.
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Here is a list the content of the 15 lectures: 1) Introduction and examples. 2) Complete reducibil-
ity and semisimplicity. 3) Unitarity of finite dimensional complex representations. 4) Dual rep-
resentation, tensor product of representations. 5) Extension and restriction of scalars. 6) Schur’s
lemma and its applications. 7) Character theory for finite groups. 8) Transitive group actions.
Schur orthogonality. 9) Six-functor formalism for QCoh([G\X]). 10) Induction and restriction.
11) Representations of symmetric groups. 12) The classical groups. 13) The Peter-Weyl theorem.
14) Smooth manifolds. 15) Lie groups.

C:®B&AE
Video recorded lectures were posted on Google Drive with links shared via NUCT. Lecture notes
were uploaded to NUCT along with weekly problem sets.
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OFHET =

Problem sets were assigned and graded weekly. Grades on the 14 problem sets, which were
weighted equally, were used to calculated a final numerical grade. A letter grade was assigned
from the numerical grade, using the relevant Nagoya University grade scales. Two M2 students

received an A grade, which is the highest grade for M2 students, but they both had a perfect
100 points on their final numerical grade.

OFMBBHEILE S TH > feh

S || 44 | M1 | M2 || B
S 1 0] 0|1
A+ 0 2 1 0 | 2
A 0 2 | 2 | 4
B 0 1] 0|1
C 1 1 1 || 3
C- 0 0] 0O
D 0 0] 2 | 2
F 0 4 1 0 | 4
W 0 2 1 0 | 2
RIS 5 01| 419
F 7 12 | 9 || 28

SR ¥ i ON =R i

The level of the course appeared to be appropriate. Lectures 1-8 followed the textbook quite
closely, whereas Lectures 9-15 were advanced. A few students stopped handing in problem sets
early on (and received a D or an F grade), but those who remained did not have trouble adjusting
to the more advanced level of the latter half of the course.
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This part of the course sought to give a thorough introduction to linear algebra over general rings,
illustrated with special cases of increasing degree of complexity. The first lecture introduced rings
and modules and proved that every vector space over a division ring admits a basis. The second
and third lecture concerned simple and semisimple rings and their classification. The fourth
lecture discussed representation theory, in general, and the complex representation ring of a
finite cyclic group, in particular. The discrete Fourier transform and the elementary fermions
of the standard model were discussed as examples. The final lecture concerned Dedekind rings

and the ideal class group.

C :BRTEA
Video recorded lectures were posted on Google Drive with links shared via NUCT. Lecture notes
were uploaded to NUCT along with weekly problem sets.
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D : FHf75A

OFHET =

In my own part, problem sets were assigned and graded weekly. Grading for the full course was
assigned as follows: The lecturer of each part calculated a numerical score of a maximum 100
points for his part. From these three numerical scores, a final numerical score was calculated as

half of the sum of the two largest of the three scores. From this final numerical score, a letter
grade was assigned as enumerated in the table below.

OFMBBHEILE S TH > feh

S || 4 24 | ML || EF
A+ 0 01 o0
A 1 4 | 4
B 0 0|l 0
C 0 31 3
C- 0 0 || 1
o) 7 7 1 14
g 8 14 || 15

E : 2k LU E CaH

This year, the number of undergraduate students that followed the course were smaller than
usual, and only one undergraduate student passed (with an A grade). Students that do not
major in mathematics were also notably absent this year.
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SEE  HE4, 54, i, 2003.
Klein, F. ;| Lectures on the icosahedron and the solution of the fifth degree, Cosimo
Inc, 2007
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SEE P. Biirgisser, M. Clausen, M. A. Shokrollahi, Algebraic Complexity Theory, Springer,
1997.
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A:BERT—F

BIE% Topics in Mathematical Science I HHEHE  Serge Richard
Y744 KL K-theory for C*-algebras, and beyond B 2 Hifr IR
M RPE Kb

LI 2

BHRE

e An Introduction to K-theory for C*-algebras, M. Roerdam, F. Larsen, N. Laust-
sen, London Mathematical Society Student Texts 49, Cambridge University Press,
Cambridge, 2000.

XYk Lecture notes and a website for this course are available at

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

TADEERE

TA OH %
it

RBEY - GREBOAR

E Kb Z DAt
*HI @ RPRAEAE * (o= FHE)
S LA | 24 | 34 [ 44E | M1 | M2 | D TREL
XA (N) 0 0 0 0 5/ 310 1 9
BB (N) 0 0 0 0 5/ 310 0 8

FEOSIIRR

Eight registered students attended the course on a regular basis. One NUPACE student had
registered, but appeared only at 2 lectures. One additional M2 student attended all lectures,
but had enough credits and did not register. In fact, he could not officially do it because the
course had a similar name (Topics in Mathematical Science I) as a course of the year before,
even though the content was completely different.

B:d—XTFTHA>YEDHE, 5|H#HEIR

The aim of this course was to develop K-theory for C*-algebras and to provide enough infor-
mation on cyclic cohomology in order to understand the notion of pairing between these two
theories. The course was divided into 10 chapters, namely 1) C*-algebras, 2) Projections and
unitary elements, 3) Ky-group for a unital C*-algebra, 4) Ky-group for an arbitrary C*-algebra,
5) The functor K7, 6) The index map, 7) Higher K-functors and Bott periodicity, 8) The six-term
exact sequence, 9) Cyclic cohomology, 10) Application: Levinson’s theorem.
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In order to narrow the language gap, lecture notes have been provided to the students. All
material is available on the mentioned website. A summary of the previous lecture has also been
presented at the beginning of each lecture, and these summaries are available on the website.

C:®B&RAE

The course consisted in 14 lectures, all organized online through Zoom. The presentations were
mainly done on a white board, but the support of a pdf document was also really useful.

The students were encouraged to ask questions before, during and after the lectures, but they
rarely took these opportunities. They were also encouraged to show their face, but they did not
do it, with a rare exception. The absence of visual interactions is one of the negative drawbacks

of online lectures.

D : FHiAE
O 5%

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. Two students did not meet these

requirements and received the lowest grade.

OFMBBEIFE S TH > eh

Grade | KBt || Total
A 5 5
B 1 1
C 2 2
F 1 1
Absent 0 0
Total 9 9

E : & &0 B S

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 with me by emails instead of in front of the
other students on Zoom.

The change of level (from 3 to 2) had certainly a positive impact on the course, with more
students attending the lectures compared to the previous years.

The use of the same name for this course on two consecutive years should be clearly avoided. It
prevents any student to take these courses twice, even if the contents are completely different.
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A BERT—F

BIE% Calculus II (G30) HHHE  Serge Richard
Y7548 B 2 Hifi  ME
RFAF 144

LI 0

BHRE

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

OX> bk A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard/spring2020.html

It contains the reference book, the lectures notes, as well as additional material
written by other authors.

TADEERE

TA O F 4t
A 1%

REEW - GRERDORR

E Kbt Z Dl

KD L REREAE || K (2~ BE4E)
I L4 | 24F | 34 |44 | M1 | M2 | D %
ZamEE (N) 18 2 0 0 1/ 0|0 0 21
EREEE (N) 15 1 0 0 1| 0|0 1 18

FEOSIIRR

Among the 1% year students two were from Economics, one was from Agricultural Sciences,
and one from Education. The one from Agricultural Sciences dropped, the one from Education
failed, but the two students from Economics remain until the end and have been successful. One
Japanese master student and one second year Japanese student from Physics also attended this
course. One 1% year student has never shown his face. In general, the students have a very
positive attitude for this online course and attended most of the lectures on Zoom.

B:d—XFH1>YEDLE. 5li#tER

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. Lecture notes
have bee prepared for this course during the semester. The content is: 1) Geometric setting
(brief review), 2) Curves in R?, 3) Real functions of several variables (level sets, limits and
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continuity, partial derivatives and differentiability, Hessian matrix, Taylor’s expansion, extrema),
4) Functions from R” to R? (continuity and differentiability, Jacobian matrix, chain rule, implicit
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: #&AE

The course consisted in 16 lectures, mid-term and final exam included. Three online quizzes of
10 minutes have been organized during the semester. The lectures were mainly done on a white
board, and a record was available. The website of this course, a Facebook group, and Zoom
have been extensively used during this semester. The exercises corresponding to this course
have been done during the associated tutorial (math tutorial ITa).

The students were encouraged to ask questions before, during and after the lectures. Most of the
students were very good, and all of them demonstrate a lot of motivation, despite the difficult
conditions of this semester.

D : FHiAE
O 5%

The final grade was computed midterm based on the final exam, the midterm and the quizzes.

OFRMBBEIFE S TH > eh

Grade || 144 | 244 | 344 | 4484 | M1 || Total
S 2 0 0 0 0 2
A 9 0 0 0 0 9
B 3 0 0 0 1 4
C 0 2 0 0 0 2
F 1 0 0 0 0 1
Absent 3 0 0 0 0 3
Total 18 2 0 0 1 21

E ! & KO B S

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 always put any student in a rather delicate
situation.

The exercises sessions (math tutorial IIa) are really useful and complementary to the lectures.
The evaluation method has been adapted during the semester due to the exceptional conditions,

126



2020 H BE G FR MG R B ¢ Caleulus 1T (G30)

but it was discussed with the students and clearly announced. No student complained about
the method or about the evaluations.
The feedback obtained through different means was very positive.
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A:BERT—F

BIE% Math tutorial ITa (G30) HHHE  Serge Richard
Y7548 By 1HifL  ME
T RFF 144

L NI 0

BEE
s£8
JdX > b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/spring2020.html

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

TADEERE

TA O F i
£ 1%

RBEW - GBEBDORR

¥ KB Z Dt

*HI : R || K (22145
A LA | 24F | 34 |44 | M1 | M2 | D A
ZAEE (N) 16 0 0 0 0| 0|0 0 16
AEL(N) 14 0 0 0 0| 0] 0 0 14

FEOSIRR

All students who came on a regular basis to the online tutorial passed it. Two students dropped,

and these students correspond to the ones who dropped Calculus II as well.

B:d—XTHA>YEDHE, 5|H#HEIR

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

. SEEEE )

C . E%ﬁjj_/f

Every week, the tutorial took place for 45 minutes on Zoom. During the tutorial session, we
discussed about a list of several problems and sketched part of their solutions on a white board.

The students are expected to submit the full solutions of these exercises during the next session;
solutions of the exercises are then posted on the course website.
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D : §Hfi7T A
OFHETT =

The final grade was computed based on homework. The evaluation method has been adapted
during the semester due to the exceptional conditions, but it was discussed with the students
and clearly announced. No student complained about the method or about the evaluations.

ORBEIEIXES TH > feh

Grade || 144 | 244 | 344 | Total
S 4 0 0 0 4
A 9 0 0 0 9
B 1 0 0 0 1
C 0 0 0 0 0
F 0 0 0 0 0
Absent 2 0 0 0 2
Total 16 0 0 0 16

E : & KO B S

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 and during the exams.

This semester, everything took place online, and the students have shown an excellent capacity
of adaptation to an unexpected situation. The grades have also been given for praising such a
nice attitude.
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A:BERT—F

BB4# Special Mathematics Lecture HEHE Serge Richard
Y 7%+ KL Graph theory B 2 Hifr IR
RFAF LARAR, 2 4R B4R, 4 AR KRB

L~ 1

BRE

SEE

X2k 1) A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard /SMLspring2020.html

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

TADHEERE

TA O
H 14

REER - GRERORR

E Kbt Z DAth

KE D RIREE | k| k| k| Kk * (2~ BE4E)
¥ fF L4 | 24 | 34 [ 44 | M1 | M2 | D oy
XA EE (N) 13 3 4 2 21 0] 0 0 24
EEEE(N) 13 3 4 2 21 010 0 24

FEOSIRR

The students attending this online class were coming both from the G30 program and from the
regular Japanese program. It is one of the very rare course in NU which is advertised for the 2
programs and for which the students can get credits (but not for graduation). The content was

suitable for 2" and 3™ year students but clever 15 year students, or 4!

year students, were
also welcome. Very surprisingly, this semester a majority of students were 15 year students.
Two master students also attended the course on a regular basis.

The students had an incredibly positive attitude since the course was organized between 6.30
and 8.00 pm every Wednesday. Many students were happy to use the notes available on the
website. The source file of the notes was available, and some students use this framework for

their report.

B:d—XFH1>rEDE. 5li#tEIR

The aim of the course was to introduce graph theory and some applications of this theory.
General theory but also some algorithms have been presented. Practical applications have been
introduced, and the last lectures was centered on a currently hot topic. The following list corre-
sponds to the chapter of this course: 1) The basics, 2) Representations and structures, 3) Trees,
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4) Spanning trees, 5) Connectivity, 6) Optimal traversals, 7) Graph colorings, 8) Directed graphs,
9) Flows, 10) Random graphs: the G(n,p) model, 11) The configuration model, 12) Epidemics
on graphs.

The lecture notes for this course (205 pages), 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:®B&RAE
The course consisted of 14 online lectures, essentially done on a white board. Already prepared
A3 pages were also used for presenting the material at a steady speed.

D : FHi5A
OFFfE %

The final grade was computed based on some written reports. Only the undergraduate 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 could not get any
credit from this course, they did not receive a grade.

OREEIEIFES TH > feh

Grade | 144 | 244 | 344 | 44E4E | NUPACE | Total
S & A+ 1 2 3 2 0 8
A 5 1 1 0 0 7
B 7 0 0 0 0 7
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 0 0 0 0 0 0
Total 13 3 4 2 0 22

E : & KO B S

This course corresponds to one part of a series of courses entitled “Special mathematics lecture”.
Note that this course was clearly announced in the international program and in the Japanese
program, and with an attendance of students from the two programs. The course has also
benefited from the NUEMI project: It was possible to organize two online study sessions every
week (Monday and Tuesday, 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,
4 international students have organized and mastered these study sessions.
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#ZRE LA, EAERZHET 3.

SEE (1] IaH —, “FRTPEmIC BT 2 BN T, " EFEREEEAENE - R Y/ =
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] 22Ty, A=AV b (3F) | BEHE AR, FEE M, I —, BERESR G
it O FTIERFZ AR, 2005, #RAGHIMK
(3] ZHE—, PUA s, FOFHE, IWH—, WA T 4 X 7 O 5 AP 75 D FEfE &
HKEX, 2010, FRALHIK.

[4] NIE#® () , #1A4 v & —2 == 7 ¢ G, 2010, 4 — o4k

B : FiEAlzH
BRI 200, RECEORIE (B - B - 6) Db oTwd & kb,

C . BENA

MOETIER S LI, CHCEkoTTYI L - T—FIIEREFEEN L T 2 M2 5T L
DTE, HOWEI > TOEHEU TR IITIET» OHEE L TIIET 22N TELDDTH
5. ZONERZERT 2 FHZFF5, 280 Z2ETET 2 FHA2HS{LE v, BIETIE QR
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R ARG, #EEc7 —) 28, 2—27 ) v FOARRE

D : B&EODORE

SRS FIEE D, 30 ETIEMS %2 BRI 3Bt > T3 L 7. BIMELES L 2 A1E, v o4
ViR Lo L THh B, So#ERICOVTIE, #EREHEZ —EME Ty Ta—FLTBL
CLickD, ZHEPEATHMZEGEIEL CRHTL L L LI, FHIIODLTLRA— 2T
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HOBEME TR o THS LW HEMEREOHMA L TH 5. HIHFEIIZHEDOKIEE 5 30 )
OB TE B LM, LARA—MEHIZMEEE L OO THAREORBICE EEo T, #
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A ERT—H

SI=P i P R I 3% T BLHE L

HIHAL R ICT v M7 —2 v 257 A0HREF SEHIcE B 1M RN
F 2 B

Mathematical thinking in ICT network sys-
tem design and operation

TRFE 3 4R REEBE
L ~JL 2

BRE * 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/

+ SRv6, http://www.segment-routing.net/

+ GoBGP, https://github.com/osrg/gobgp

+ scapy, https://scapy.net/

* Mathics, http://mathics.github.io/

- simpy, https://simpy.readthedocs.io/en/latest/

sEE [k
XV~
B : Fimx0k

WERY P7—7 Linux, 2 Ea2—%7077 37 (Python) IZBILBH 2 LEE L WS, %
ITHRLTHOD DL LI ICHEEZED S, 72, Open Source # T, H7® PC LT7u s
7 IV 7, KA NW RGEED 72  ORGEEFEER (PoC : Proof of Concept) #3C & % BiliM§sk 7z &
OV THIANZ T 2, BERICE, MEENZSEIC, 20, ML TAHATL S0,
SN, av FRBYEO 72O, M X 2EREATIE R >, 2070, HETHNANE
122V T, HZ?D PCIZ Anaconda ¥ 7 MV T 7 ZEIfF S 2 ERBIZ ¥ T % & (20 JTILFHRE
BHZ R, BN AREEGIE, > 221 —>avrzfT) 2L TE S L) I, Anaconda L CTH
£ % Jupyter Notebook 7 7 A )L (Python3 XfJi2) ##7>u—RFT&E5% L)L, AHERED
) E— FEEHOY — NICHEL %,
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OFMBBHEILE S TH > feh
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A EBERXT—%

BB4# BRI AR I/ TV BYHE BT WIEE
B 7454 ML Part 3: Graphs and Matrices B 2 Hify  EIR
WRFF 4 AR R B

LN 2

BRE

SEE R.B. Bapat, Graphs and Matrices, Springer, 2011

D.B. West, Introduction to Graph Theory, Prentice Hall, 2000
XYk~

TADEERE

TA OH %
it

REER - RERORR

S YNEA Z DAt

*HI ¢ RPGRAEA * * (fth2FHE)
¥4 T4 | 24F | 34E |44 | M1 | M2 | D oy
AT (N) 0 0 0 4 5/ 5|0 4 18
aigeEE (N) 0 0 0 0 41 3]0 3 10

FHEDOSHIRR
Zoom Il X DA v 74 vilgEaiTo, MICXDFEFHLELED, LXa7— AU NN=1F54I13L.

B:d—XT7HAVEDLER, 5IHEIE
A—AFHFAL VLT INRIIFIEZ LB TE I o7, BRI TO EEB D, (1) basics

of graphs, (2) incidence matrices, (3) adjacency matrices, (4) Laplacian matrices (and some
applications).

C  @B&AE

WEPIEECITON S -OFHIZTEICL, £72 Zoom S —T 4 Y 71HICATA4 F%2 NUCT IZH
Pz, Gy 7 7123 2 BERRROFEZFAL, Z0Bi3E0E 157 —<ID EiF 3
L7z, WRHEZE T oMEMEZmEEH L 72 RHIERDT).
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OBKBRBBIFESTH > Ieh
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0.} Newll Nenll el Na)}

E : 9ifd LU E CaH

SIMEEDPEIIVPHANTH 57225, HARNEETHZ 5 DI3HNELE LT 5, 581X
FFIZ Zoom iR CTHTFOEHNRE -7 BRAT, 2EHD T LICEMD LR EOMERE L7z
bDTIEH DD, EIH)LTHEMNL 7%, TP YNTREERT 2R o270, 5H
1% Zoom iEBEHD A 74 FIZFEZITHREZSITVHDEZEND ZAF ¥ v L THEWED, SHBD-D
Wb —HLo22) LAbDRERL LI LY.
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A:BERT—F

BIE% Perspectives in Mathematical Sciences II/TV  #Z3E& Johannes Jaerisch
Y 7%+ KL Part II: Dynamics of continued fractions B 2 Hifr IR
XRPE 4 A4 KRR

LI 2

HHEE A Ya. Khinchin. Continued Fractions. Dover Publications; Revised edition, 1997.

@

>EE B. Hasselblatt, A. Katok. A First Course in Dynamics: with a Panorama of Recent
Developments. 2003.
C. Series. The modular surface and continued fractions. Journal of the London
Mathematical Society, 1985.

dX> b~ Interactive Online Course using NUCT and Zoom.

TADHEERE

TA O FH %
£t

RBER - RERORR

¥ Kb Z DAt
FKHI : X REEAT * * (fth 2~ BE4E)
¥ TAE | 24F | 34 | 44F || M1 | M2 | D B
ZEE(N) 0 0 0 4 50 5|0 4 18
GG (N) 0 0 0 0 41 310 3 10

FEOSINRR

The average number of students attending was 10.

B:A—XTHAYEDHE, 5IHREIR

As announced in the syllabus, we studied continued fractions from three viewpoints: 1) circle
rotations and closest returns to the initial value, 2) Gauss map defining an ergodic measure-
preserving transformation on [0,1], and 3) cutting sequences of hyperbolic rays with respect to
the Farey tessellation of the upper half plane. A further goal was to enable the students to
improve their ability to communicate in English. The course objectives have been accomplished
through interactive weekly online lectures (zoom).
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C  @B&AE

This was an interactive online course with no face-to-face interaction. During my weekly online
lecture, I have explained the three viewpoints of continued fractions and their interrelations.

Students could ask questions during the weekly zoom sessions.

D : FHiAE
O 3%

The grades (S,A,B,C) were determined by one written report. The problem sheet is available as
PDF in NUCT.

ORMBBEIFE S TH > feh

Grade | B4+MI1+M2+Nupace+HHHER (2 v v <—)
S 2
A 1
B 6
C 1
F 1
Absent 7
Total 18

E : & LU B
The homework solutions have been overall good, two have been excellent. Questions and com-
ments of students have shown that students had good learning attitude. I also gave a few in-class

problems during the online sessions, which have shown good results. I conclude that this part
of the course was successful, and the course objectives have been achieved.
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A:BERT—F

BIE% Topics in mathematical sciences VI BHHHE Erik Darpo
Y 7%+ KL Modules and homological algebra B 2 Hifr IR
M RPE KB

LI 2

BEE

e P. A. Grillet: Abstract algebra. Second edition, Graduate texts in mathematics, 242.
Springer, 2007.
P. J. Hilton, U. Stammbach A course in homological algebra. Second edition, Grad-
uate texts in mathematics, 4. Springer, 1997.
A. Zimmermann, Representation Theory — a homological algebra point of view. Al-
gebra and Applications 19, Springer, 2014.

IXT K

TADHERE

TA OF fik
il

RBEW - GBEBORR

¥ KRB Z Dl
K R SRAEAE * (fth 2 BL4E)
¥4 L4 | 24F | 34 |44 | M1 | M2 | D T
ZamEE (N) 0 0 0 0 71 3]0 0 10
BIEE (N) 0 0 0 0 31 00 0 3

FEDOSIRR

Average number of students in the class: 4.
In addition, at least one other students followed the course actively online.

B:d—XFTHA Y EDHE, 5|f#EIE

The aim of this course was to teach some of the basics of module theory and homological algebras.
The content of the course is well covered by the reference text books.

- oSEERE Y
C: E%ﬁjj— /f
The course was given as a lecture course. The language of instruction was English. The lectures
were video-recorded and made available via NUCT, and online office hours and consultation

with the instructor was offered on an on-demand basis. Information about recommended sup-
plementary reading was handed out at the lectures and also published online.
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OFHE 7%

The examination of this course consisted in marked coursework. A total of four homework
assignments were distributed during the course.

OFMBBEIEE S TH > feh

Grade || MC | Total
A+ 0 0
A 2 2
B 1 1
C 0 0
C- 0 0
F 0 0
W/abs | 7 7
Total 10 10

E : 2k LU E CaH

There seems to have been a gap between a group of students who finished the course with good
marks, and another group, who seemed to have some difficultly with the homework assignments
and eventually did not finish the course. It is not clear to me whether this indicates that the
material was too advanced for these students, or if they simply lacked the motivation to work
with the course.
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A:BERT—F

BB Topics in Mathematical Science VII B E  Johannes Jaerisch
Y 7%+ KL Ergodic theory and Thermodynamic formalism B {1 2 Hifr IR
WRFF KB

L~ 2

BEE Walters, Peter. Introduction to Ergodic theory. Graduate texts in mathematics,
1982.

W

EE Petersen, Karl. Ergodic theory. Cambridge Studies in Advanced Mathematics, Cam-
bridge University Press, Cambridge, 1983.
Bauer, H., Measure and integration theory, de Gruyter, 2001.

dX > b~ Interactive Online Course using NUCT and Zoom.

TADHEERE

TA O FH %
£t

RHEEY - BREBORNR
% H Kb Z DAt
FKHI : X REEAT * (fth 2~ BE4E)
¥ TAE | 24F | 34 | 44F || M1 | M2 | D B
ZamE s (N) 0 0 0 0 41 310 0
GG (N) 0 0 0 0 2 110 0 3

FEOSINRR

The average number of students in the class was 4. The number of long-absent students was 2.
One student did attend the lectures without submitting homework reports.

B:d—XFH1>YEDLE. 5li#tER

This course was an introduction to ergodic theory and thermodynamic formalism. First, a quick
review of basic notions from ergodic theory (measure-preserving transformation, isomorphism,
Koopman operator, ergodic theorem) was given. As announced in the syllabus, the goal of
this lecture was twofold: firstly, to introduce the notion of entropy and its application to the
classification of measure-preserving transformations, secondly, to define and study equilibrium
states for topological dynamical systems. A further goal was to enable the students to improve
their ability to communicate in English.

The course objectives have been accomplished through interactive weekly online lectures (zoom)
with exercise sessions and discussion. The textbook of Walters was our main reference.
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C  @B&AE

This was an interactive online course with no face-to-face interaction. During my weekly online
lecture, I have explained the big picture as well as the main technical difficulties of the theory. 1
have prepared four major homework assignments which were used to monitor and evaluate the
students understanding. After scoring the students solutions of the homework problems, we have
discussed the solutions in joint zoom sessions. Students were asked to present solutions. There
was also a larger number of (mostly smaller) exercises coming up during the lectures, which were
intended for self-learning. Some students have submitted their solutions in our zoom discussion
forum. Students had the opportunity to ask questions during the weekly zoom sessions. Asking
questions and discussion was also possible via NUCT.

D : FHiAE
O 555

The grades (A+,A,B,C,F) were determined by four written reports. The problem sheets are
available as PDF in NUCT.

ORMRBIEIFE S TH > Ieh

Grade | 4th | M1 | M2 | Total
S 0 0 0 0
A 0 1 1 2
B 0 1 0 1
C 0 0 0 0
F 0 1 0 1
Absent | 0 1 2 3
Total 0 4 3 7

E : 2ih&E L OB CFHE

The homework solutions have been overall good, one has been excellent. Questions and com-
ments of students have shown that the course was successful, course objectives have been
achieved, and that the students had very good learning attitude.

If T teach this course again, I will try to reserve more time for discussion of student’s solutions

to homework problems. In particular, to let students present their results.
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HI51 R Es QUL IR & 2
HRFAF 144

LI 0

BHRE

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

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

http://www.math.nagoya-u.ac.jp/~richard/fall2020.html

It contains the lectures notes, as well as material written by other authors.
TADBERE

TA O F 4t
A 1%

REEW - GRERDORR

E Kbt Z Dt

KE R || K (fthorBH4E)
¥ L4 | 24F | 34F [ 44F | M1 | M2 | D %
XA EE (N) 28 2 0 0 0| 0] 0 0 30
EIEEB(N) 26 2 0 0 0| 0] 0 0 28

FEOSIIRR

Most of the students attended all online lectures. Several students from Economics participated
to the course, and were successful. One student from JACS and one student from Law were
also successful, but one additional student from Law withdrew during the semester. One special
guest from Myanmar also came to most of the lectures.

B:d—XFTHA>YEDHE, 5|H#EIR

The course of this semester was divided into the following chapters: 1) Numbers, limits, and
functions, 2) The derivative, 3) Mean value theorem, 4) Inverse functions, 5) Integration, 6) Tay-
lor’s formula, 7) Series. Lecture notes have been typed and were available to the students.
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C:®B&AE

The course consisted in 15 lectures, mid-term included and final exam included. The lectures
were provided through Zoom, with the content written on a white board. All lectures were
recorded and available to the students during the semester. 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, and also by
email or through Messenger. Some of them took this opportunity to get a better understanding
of the course.

D : FHiAE
O 555

The final grade was computed based on the final, the midterm, and the quizzes.

OFMEBEIFE S TH > eh

Grade || 144 | 244 | 3442 | 4484 | Other || Total
A+ 3 0 0 0 0 3
A 9 0 0 0 0 9
B 9 2 0 0 0 11
C 5 0 0 0 0 5
F 1 0 0 0 0 1
Absent 1 0 0 0 0 1
Total 28 2 0 0 0 30

E : 2th& &0 B 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, especially in the remote
version: 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, but has been slightly
modified during the semester due to the special circumstances. No student complained about
the grading policy.
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BIE% Pre-college mathematics (G30) HHHE  Serge Richard
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SEE

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

http://www.math.nagoya-u.ac.jp/~richard/fall2020.html
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FEOSIRR

All students who registered for this course attended almost all online sessions. Among them,
one was from Economics, and one from Law. A few additional students came on a irregular
basis.

B:A—XTHAYEDHKE, 5IHREIR

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.

C  @B&AE

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
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questions of the homework. The class is quite interactive, despite the difficulties of the online
interactions, and the students are always asked to provide a feedback on the explanations. This
class was provided through Zoom, and a record of all sessions were available during the semester.

D : FHES A
OFFfi/ %

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 (or A+) would be given to all students who registered and attended this class on a
regular basis. One student who registered has been absent for the entire semester.

OFMBBEIFE S TH > eh

Grade || 144 | 2484 | 344 | 44842 | Other || Total
A+ 1 0 0 0 0 1
A 6 1 0 0 0 7
B 0 0 0 0 0 0
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 0 1 0 0 0 1
Total 6 0 0 0 0 9

E : 2if&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 university.

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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X b~ A website for this course is available at

http://www.math.nagoya-u.ac.jp/~richard/fall2020.html
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FEDOSIINR

Almost all students attended all online tutorial sessions. Several first year students from Eco-
nomics registered and were successful. Two students from law also registered, but withdrew
later on. In addition one guest from Myanmar also attended the tutorial on a regular basis.

B:A—XTHAVEDHKR, 5IHREIR

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

C  @B&AE

Each week the students had 45 minutes of Math tutorial Ia (which is linked to the course Calculus
I). During the online tutorial sessions, we discussed about a list of problems and sketched part
of their solutions on a white board. These sessions took place on Zoom, and were recorded and
available to the students during the semester. The students were expected to send back the
full solutions of all these exercises before the next session. Solutions of the exercises were then
posted on the course website.
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D : FHfi7T A
OFHET =

The final grade was computed based on the homework and on three quizzes performed during
the tutorial sessions and during the lectures.

OFMBBEIEE S TH > feh

Grade || 144 | 2484 | 344 | 4484 | Other || Total
A+ 3 0 0 0 0 3
A 9 0 0 0 0 9
B 12 0 0 0 0 12
C 1 0 0 0 0 1
F 0 0 0 0 1
Absent 2 0 0 0 0 2
Total 28 0 0 0 0 28

E : 2k LU E CaH

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, but has slightly evolved during
the semester due to the special circumstances. 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.
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e J.E. Marsden and M.J. Hoffman: Basic Complex Analysis. Third edition, W. H. Free-
man and Company, New York, 1999.

E. Freitag and R. Busam: Complex Analysis. Springer-Verlag, Berlin, 2005.
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Average number of students in the class: 10.
Number of long-absent students: 3.

B: d—XTFTHA Y EDLLER, 5likEIR

Course content: Complex numbers, elementary functions, limits and continuity, analytic func-
tions, the Cauchy—Riemann equations, derivatives of elementary functions, line integrals, Cauchy’s
theorem and integral formula, power series.

The content of the course is well covered by the reference text books.

. EHEEE 0

C: E%?’a%jj_/f

The main material of the course was presented in the lectures. Homework assignments were
given regularly throughout the course, together with additional exercises from the textbook for
self study. Three online exercise classes were given.

The lectures were video-recorded and posted online. Appoinments with the instructor and TA,
online or face-to-face, were available on demand.
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D : FHiAE
O 755

The total score was computed as the weighted average of the different parts of the examination,
as follows: Homework 25%,, Final exam 75%.

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%.

OFRMBBEIFE S TH > eh

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 | 4th | Other || Total
S 0 2 0 0 0 2
A 0 0 1 0 0 1
B 0 1 0 0 0 1
C 0 2 1 0 0 3
F 0 0 0 0 0 0

Absent || 0 5 1 1 0 7

| Total [0 [10]3 [ 1] 0o | 14 |

E ot KB SFHE

This course is compulsory for students of Automotive Engineering, and elective for everyone
else. Several of the Automotive Engineering students struggled with understanding the course
material, and not all of them were able to pass. There were also some students outside of Japan,
some of whom dropped off the course at an early stage.

As with most courses in the G30 programme, due to the great heterogeneous of the student
group, it is challenging to give a course in a way that is suitable for everyone.
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BE4A First year seminar A BHHHE Erik Darpo

Y7548 By 2 Hify R

RFAF 1448
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BRE Steven Galovich: Introduction to mathematical structures, Harcourt Brace Jovanovich
Publishers, San Diego, 1989. ISBN-13: 978-0155434684.

SEE Solomon Feferman: The number systems. Foundations of algebra and analysis,

Chelsea Publishing Company, New York; 2nd edition 1989.

Edmund Landau: Foundations of analysis, Chelsea Publishing Company, New York;
3rd edition, 1966.

Seymour Lipschutz: Schaum’s outline of set theory and related topics, McGraw-Hill

Education; 2nd edition, 1998.
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Average number of students in the class: 3.
Number of long-absent students: 0.

B:d—XFH1>YEDE. 5li#tEE

Course content: Logic and proofs, set theory, functions and relations, equivalence relations,
induction, the Peano axioms, integers, rational numbers, Cauchy sequences and real numbers.
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The classes were divided between presentations and discussion of homework and lecture. A
homework assignment was given each week, which was discussed together in the next class. In

the last two classes, students gave longer (ca 40 minutes) presentations of some chosen topics.
All the course was given online, using Zoom.

D : §HfiAE
O 755

The total score was computed as the weighted average of the homework assignments (70% of
the score) and oral presentations (30%).

OFMBBEIFE S TH > feh

Grade || 1st | 2nd | 4th | Other || Total
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A
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[1] Baker, M., Norine, S.: Riemann-Roch and Abel-Jacobi theory on a finite graph.
Adv. Math. 215 (2007), no. 2, 7667788.
[2] Mikhalkin, G., Zharkov, I.: Tropical curves, their Jacobians and theta functions.
In: Curves and Abelian Varieties. Contemporary Mathematics, pp. 203-230, vol.
465. American Mathematical Society, Providence, RI (2008)
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Morgan, Seiberg-Witten equiations and applications to the topology of smooth four-
manifolds, Princeton Univ. Press.
W. Lueck, L%invariants: Theory and Applications to Geometry and K-theory, Springer.
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