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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/spring2019.html

It contains the reference book and several lectures notes written by other authors.
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Among the 15 year students three were from biology and 1 was from Agricultural Sciences. Two
from biology drop after a few lectures, but the third one and the one from Agricultural Sciences
remain until the end and have been successful. For them this course is elective and thus it is
a pleasant surprise that they attended it. More surprisingly, 2 students from science (1 from
chemistry, 1 from physics) and 1 from physics engineering drop the class during the semester.
The 2" year student has never shown his face. In general, the students have a very positive
attitude for this course and come to all lectures.

B O—XFYA VDB, 5[H#EIE

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),
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2) Curves in R?,

3) Real functions of several variables (level sets, limits and 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).

. SEEsE )

C: E%ﬁjj_/f

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. Most of
the students were very good. One student was really bright, and obtains the maximum score.

D : FHMiTE
OFHmTT %

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

ORBEEIEE S TH > feh

Grade || 1442 | 24F4: | 34F4: | 4 5E2E || Total
S 4 0 0 0 4
A 7 0 0 0 7
B 3 0 0 0 3
C 2 0 0 0 2
F 1 0 0 0 1
Absent 5 1 0 0 6
Total 22 1 0 0 23

E : 2if&E L OB 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.
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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 humanities (economics) also for calculus II. Most of
these students are scared beforehand by the abstract content of this course.
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http://www.math.nagoya-u.ac.jp/~richard /spring2019.html

It contains the exercise sheets and the solutions to all exercises.
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All students who came on a regular basis to the tutorial passed this tutorial. The students who
drop Calculus II also drop the tutorial.

B:d—XFHYA Y E&DHE, 5|H##EIE

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

C:®&AE

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 II, 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, three quizzes for the math tutorial I1a 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 4 0 0 0 4
A 8 0 0 0 8
B 4 0 0 0 4
C 1 0 0 0 1
F 0 0 0 0 0
Absent 5 1 0 0 6
Total 22 1 0 0 23

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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BB4# Special Mathematics Lecture HEHE Serge Richard
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X2k 1) A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard/SMLspring2019.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.
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IR

The students attending this 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
28 and 3™ year students but clever 15¢ year students, or 4" year students, were also welcome.
Four NUPACE students, 2 master students, and one doctoral student 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, and quite often students kept asking questions until 8.30 pm.
Many students were happy to use the notes available on the website.

B:I—-XTFHYA VDL, 5#H#kEIR

The aim of the course was to introduce tools from statistics, at a rather advanced level. As
written in the preface of the book on which this course was developed: This book is intended for
first-year graduate students majoring in statistics or in a field where a statistics concentration is

desirable. The content was the following: I) Probability theory, II) Random sample, III) Data
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reduction, IV) Point estimation, V) Hypothesis testing, VI) Interval estimation, VII) Asymptotic
evaluations, VIIT) Analysis of variance and regression, IX) Regression models, and an additional
lecture on The application of tree-based methods for the analysis of MathSciNet database has
been provided (presentation made by Sun Qiwen).

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.

- oSEERE Y
C: ﬁﬁﬁjj— /f
The course consisted of 14 lectures. During these lectures the students asked quite a lot of
questions and this made the course very interactive.

D : FHiTE

OFHETT =

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 and the doctoral student could not
get any credit from this course, they did not receive a grade.

ORBEEIFES TH o> feh

Grade || 144 | 2464 | 3464 | 4484 | NUPACE | Total
S 0 3 1 0 1 5
A 3 1 2 2 2 10
B 0 ) 0 2 0 7
C 0 0 0 0 1 1
F 0 0 0 0 0 0
Absent 0 0 0 0 0 0
Total 3 9 3 4 4 23

E : 2t KO B CSFHE

This course corresponds to one part of a series of courses entitled “Special mathematics lec-
ture”. 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 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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AERFT—F

BIE% Topics in Mathematical Science I HHEHE  Serge Richard

H 744 KL Operator theory on Hilbert spaces B 2 Hif  EIR

M RPE Kb

L)L 2

BRE

e W. Amrein, Hilbert space methods in quantum mechanics, Fundamental Sciences.

EPFL Press, Lausanne 2009.
W. Amrein, A. Boutet de Monvel, V. Georgescu, Co-groups, commutator methods
and spectral theory of N-body Hamiltonians, Birkhauser, Basel, 1996.

XY b~ Lecture notes and a website for this course are available at

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

TADBERE

TA O

N

RBEW - GBEBDORR

S | A Z Dfth

L GIRPSE &2 * (ft2FHE)
¥4 T4 | 24 | 34 [ 44 | M1 | M2 | D AL
XamHEE () 0 0 0 0 8| 1|0 1 10
AEEL (N) 0 0 0 0 8| 1] 0 1 10

R
Ten students attended the course on a regular basis, with usually only 1 absence for the entire
semester. A few additional students came for the first 2 or 3 lectures, and then did not show

again. Among the 9 students from the Graduate School of Mathematics, 2 are enroled in the

G30 program. One student came from the Graduate School of Informatics.

B O—XFHYA VDB, 5[H#EIE

The aim of this course was to present the basic tools of spectral theory as well as some of the
most refined technics. The course was divided into 6 chapters, namely 1) Hilbert space and
bounded linear operators, 2) Unbounded operators, 3) Examples, 4) Spectral theory for self-
adjoint operators, 5) Scattering theory, 6) Commutator methods. Note that the last chapter
contains quite a lot of information, from the notion of locally smooth operator to the method of
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differential inequalities. The notion of regularity of some operators with respect to a continuous
automorphisms group was also presented.
In order to narrow the language gap, lecture notes have been provided to the students. All

material is available on the mentioned website.

C:®&AE

The course consisted in 14 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 : FHf75A
OFHE 77 A
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.

ORBEEIEES TH > feh

Grade | KBt || Total
A 6 6
B 4 4
C 0 0
F 0 0
Absent 0 0
Total 10 10

E : 78 & O'E SR

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.

The first four chapters are quite classical in functional analysis, and the content was pretty well
understood. Chapter 5 on scattering theory was just a very brief introduction to the subject
since the master course of the year before was entirely dedicated to the subject. Chapter 6 was
clearly the most difficult one, and more time would be necessary to present the theory with more
details. One option could be to present the commutator methods during an entire semester, but

such a content would certainly be too specialized.
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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.
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LXIL 2

#RE  MLFEE, PIRGELEE, ARk, 2016
2E£E [FHLE
aAAY b

B | FleAlE
SIBREL, T

C . BExRNRE

BN, BERDOTERRE L & BRI T — & 125D S BiEEh o FRIE 1B 2 bl 2 80 L <, B
Wi LB L 12 ED K ) %RJET, MM 2 D02fM L. Z2DdH LT, RMITTHERDOE
fitifigid: & TR LR O RS & RIEDFBIC O WTRFL L 72, BRI, 74 74 7RET, &
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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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AERFT—F
BIE% i BRI 28 T 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

LI 2
BHRE AL
SEE * 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.

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

- Jupyter, http://jupyter.org/

+ Kali Linux, https://www.kali.org/
aXY bk

B : Fimx0k

WESXY P77 =7, Linux, 2y Ea—2707 7 Iy 7ICBLRH 5 EEE LA, 29 THL
THHMINED X H IR ZED S, 72, Open Source # VT, HZ7?D PC ET7u/ 7 3
V7, K4 72 NW BREED 72 @D Proof of Concept 5%, 1IZ2WT, TEXBL THNMEZITI. B
BERICIZ, ¥0. HOHETHRL THATIZ I,

C : BBERD

DTONFICOWTHEREZITI .

cIP %y F =7 DFREAREIHIP 2 v V7 — 2 ZHRET 29 2 THELR, AN L—F 4 I
0 b 2V OE L Z DBERNTE R (REFREEEETR) 12O W TRHid %,

HEERE LTGRO RERE S A 7 A ERERHl L OB O WTHH L, Z20%d T, EENFD
FTINDIERE TN OWTHEFT 5, FEERDO NW HER OV —2%) O TOEEITOW T H % HH
5,
cvIal—vaviEiiioEiE T ALAY I AL —varhpo ARV ERY Ty T aL—
T avDEZIFICOWTREHT 2, FENLEERERD, 0. 7V ¥ Lrwr—70, ke, HEHE
WO L FENT 2,
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V7 (clos§IR) . 287w b JAA v FAEY — )V (scapy). £ F 2V 7 4 7T E T 5 Penetration
Test (RATA L) FHUZOWT, TEALSE LA THHNT 2,

D @EB&EDORE

SMENFEES AF, BEZE > T LTSN E L, 3L £7,
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YT DTEDLAMD, BIEMICARE L TR T, MErog 28 E 2729
AT, 2O X)) RICHBEESE, ICT HifIcEKZ RS, F v L v Y LT, FREBICHESICEM
LT NBADBHTL 32 E2HIFLT0ET,

%, HEio PC L2, A—=7vV—2A%2fliatbE s LT, fkxkavEa—74 v 7BE%
WET P TEZT, MO OMEN LA —7 v TF—% b2y b7 =2 EIcdhh 7,
SEENRHS, RS T IV IR AN EDAF AR EE L, HERIATTWL LR IEEL
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B : Fimx0k

BB RERB Ry 7 ERARN LGB 2B L Tob 2 ENEE L v, HERHRPERH MRS X
FRICIRAE L 72\,

C : BENE

TUNT 4 7 0, WADES, WE L o L EEE LN 2 BN 2 SRR S IRAE L,
BRI L CEB DI 2 BRlpG M TH 5, TV NT 4 71k TREEDMELEE» 5 EL 5
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IV AEDOEMOFBRIKZSIC U TES Z LIZTE R, IESSHRHT & Vo - SRR <1k
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D B&EDORE

TUNT 4 THGOE 2T\, 2 2THEIS NS 7Y NT 4 7R OB A 2 ERiHA
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144



2019 4 EE ARG Aw HerpaiaR MR - BT MR - EERECEEER 1

AERFT—F

ME% GiEb - SEOEL W WERSCEREGR 1 BNmE Ml
O EAN BT 1 R
R 3 - A 4R KRR

L)L 2

ERE OFRHIT2SEHICHEL HERZEA L#EET 5,
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MAH - Ptk - SFN 77 F 27 —illiE  SRXE
Gerber,H.U Life Insurance Mathematics,3ed ed.  Springer
Dicson,Hardy and Waters
Actuarial Mathematics for Life Contingent Risks,2nd ed.  Cambridge

Xk

B : Fimx0k
RrICEEL

C : BERD

RIS OBFZET 1B D 2 FBERGR 2 G- 2. Z DRI 2 2 RIS O W TS 2, HAT? 7
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D EBERDREME

2HDZAED I H T 8HIFELIHECTE D, 26556 LTHZNA) DFREVH -7, &
HCHE . 7y — b REML 7225, SBROBEKICOVT, ZOHEESEIILEZVES) (Lo
Eb) BEPHD, ZHUTH I LIHEDOHL D THD, EL > TEBIULHERE L L TAYE
Thd, EHIZH 2MHDOL A — bHEZIL 7225, 2ol (W10 H 14 H) T45%D
FRBREEN S ICD L ORI D ER S TR 03 oh 20 Litky,  S4ED12HICT
7F a7 —ilERZI 5503 ANE (AADFKST) WETELS, MADERTH YD
NZHISN B EVRIBDED WL THA ) oML WS, A - BHESICHIE» R E -5 T
WERHEISIKT 7 F a7 —iliE BT 2 5EPHUETENE L DM R IESTE L2 D L
Nk, BHRICMZ, SV avickaE€R, 2y MLk E77F 27V —2ONE, Eve
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145



b - BRI  T/ANBORAT AR i % 1T 2019 4R EERR ARG RIS

AERFT—F

ME% BRI 1/ ARBCS % TT BUHE PN Hik

YTHA NI HRELERSNE 7 7 ) SREOATAR 8B 1 R
|

RS 4 4R R

LI 2

BRE Rkl

£E£E ML
IXY bk
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D : EBEDORE
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A ERFT—4
BB4# AERERIEER T/ b A e P —RlEEER T BEHE AP M
754K PR —RREERT B 1§47 FER
=)LV F=2v-727x7 - ) —=HREDOF
HElconT
X RFF 4 8RR SR B
LI 2

BRE (1) A. Alekseev, N. Kawazumi, Y. Kuno, F. Naef, The Goldman-Turaev Lie bialgebra
in genus zero and the Kashiwara-Vergne problem, Adv. Math. 326, 1-53 (2018)

(2) N. Kawazumi, Y. Kuno, The Goldman-Turaev Lie bialgebra and the Johnson
homomorphisms, in: Handbook of Teichmuller theory, ed. A. Papadopoulos, Vol. 5,
97-165 (2016)

[l L

LI
% at
NG

B : FlmAH

HARE - dE0Y— - ar®u Y% EMHRMEOEARRE (A, Al —RBuc>»T
HoTWBEBRERWY, )

C : WENE

[ E O o il BV — 7O % G TER S L5 HEHOBER (Goldman fEIVE, Turaev
ARGV 23%E ® % Lie MRBHGEIC DWW T, FICZ BN 2 0 C 25D 2 i L 72, 1%
Colica2koliinnz @il L 2%, L TONBEZHEL 7,

Hh 1 o iR o AR

B f1E R o Rk

H DA

Goldman fE5HE DA

Double bracket DG, FEHVESy

W a4 7L & Turaev RIGIE
Kashiwara-Vergne [, Turaev R$HIE Dk

NS YU W

D EBERDORME

Ml L Tl AR IZIE R T T X . BT s BN SS% ¢ 2D . b A B Y — DB
SO TO DD D, BTV 2 A1 (L TOL2HY) REE-Rhb Lk, Bk
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AERFT—F

= RBUAFR G T HEHE Thomas W Roby

Y 7%+ KL Dynamical Algebraic Combinatorics Bf 1 Hifr SR

X RPF N

LI 2

BRE Tom Roby, Dynamical algebraic combinatorics and the homomesy phenomenon in

Andrew Beveridge, et. al., Recent Trends in Combinatorics, IMA Volumes in Math.
and its Appl., 159 (2016), 619-652.
http://www.math.uconn.edu/ troby/homomesyIMA2015Revised.pdf

David Einstein and James Propp, Combinatorial, piecewise-linear, and birational
homomesy for products of two chains (2013).
https://arxiv.org/abs/1310.5294v3

Victor Reiner, Dennis Stanton, and Dennis White, What is . . . cyclic sieving?,
AMS Notices 61, #2 (2014), 169-171.
https://www.ams.org/notices/201402/rnoti-p169.pdf

Michael J. Joseph and Tom Roby Toggling independent sets of a path graph, in
Electronic Journal of Combinatorics, Volume 25, Issue 1 (2018), Paper #P1.18.

2EE [ME

B : FlmAlzk
Basic knowledge of graduate algebra. Some familiarity with combinatorics (enumeration, posets)
will be helpful.

C : \BEAR

Understanding discrete dynamical systems that arise in algebraic combinatorics, including ques-
tions of periodicity, homomesy, and cyclic sieving Liftings of these systems to the piecewise-linear

level (order polytopes) and to the birational level.

D EBERDORME

Overall I think the lectures went well. [Perhaps Okada-san can say more.]

149



iR« BB R R 1T 2019 4 FE AL Sl s

AERFT—F

BB By AR G 1T HLHE  Christopher Jack Bourne
H 744 8L Introduction to Non-commutative index the- BAfif 1§47 FEIR
ory
WRFF KB
L)L 2

BRE A. Carey, J. Phillips and A. Rennie, Spectral triples: examples and index theory.
N. Higson and J. Roe, Analytic K-Homology. Oxford University Press, 2000.
J. Gracia-Bond?a, J. V?rilly and H. Figueroa. Elements of Noncommutative Geom-
etry. Birkh?user, 2001.
H. Moriyoshi and T. Natsume. Operator Algebras and Geometry. American Mathe-
matical Society, 2001.
E. Prodan and H. Schulz-Baldes. Bulk and Boundary Invariants for Complex Topo-
logical Insulators: From K-theory to Physics. Springer, 2016. Also available at
https://arxiv.org/abs/1510.08744
W. van Suijlekom. Noncommutative Geometry and Particle Physics. Springer, 2015.

2EE HFLE
XY bk

B : Fimx0k

Some knowledge of differential geometry (differential forms and operators, integration on ori-
ented Riemannian manifolds) and operators on Hilbert spaces (self-adjointness, compact oper-
ators). Some familiarity with operator algebras would be helpful, but is not required.

C : BBERD

- Elliptic differential operators and the Fredholm

- Spectral

- K-theory, cyclic cohomology and the index

- Application to physics: the integer quantum Hall effect

D BEDRME

I was surprised by how many people attended the lectures! I expected 5-10, but it was more
like 20-30, which made me quite happy. The submitted reports by the students were all of good
quality. .
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4 Martingales

4.1 Conditional Expectation

4.3 Martingales, Definition and Examples

4.4 Optional Stopping Theorem I

4.5 Application: Hitting Times for One-dimensional Random Walks
4.6 Almost Sure Convergence

5 Brownian Motion
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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.
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Average number of students in the class: 6.

Two NUPACE students attended the lectures. One of them withdrew from the course, and the
other one passed. Attendance was relatively stable throughout the course.

B: O—XTFHA YV EDHR, 5IH#EIR

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 (although
somewhat scattered).
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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 : FHi77A
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The examination of this course consisted in marked coursework. A total of four homework
assignments were distributed during the course.

ORBEEIEES TH > feh

Left out, to protect the privacy of the attending students.

E : 2 KO B CSFHE

The level of the lectures seems to have been appropriate for the majority of the students, not
specializing in algebra or representation theory. For students of the latter, this course would
probably have been too elementary in many respects.
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The average number of students in the class was 7. The number of long-absent students was 3.
One student has attended most of the lectures, but only submitted a few written reports.

B: —XFHAYEDLE. 5I##EIE

The course gave an introduction to ergodic theory. As announced in the course syllabus, we
studied the basic properties of measure-preserving transformations, ergodic theorems and the
spectral-theoretic approach to mixing properties of measure-preserving transformations. Also,
some facts about the structure of invariant measures for a given continuous dynamical system

have been discussed. We did not have enough time to cover entropy theory.
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Ergodic theory for measure-preserving transformations has been developed from motivating
examples (e.g., movement of large number of particles). Exercises were accompanying the course
to help the students to review and to deepen their understanding of the contents of the course.
Solutions of exercises have been discussed together, and difficulties and mistakes have been
analyzed. Weekly office hours were held.

D : FHi73A
ORI %

The evaluation of the students was based on written reports. In total, there were 7 problem
sheets including 2 longer ones towards the end of the course.

ORBEEIEES TH > feh

Grade || M1 | M2 || Total
A 4 0 4
B 0 0 0
C 1 1 2
D 3 1 4
Total 8 2 10

Note: All students who have constantly worked on the homework assignments have passed the

course.

E : 2K BCFHE

The written reports have been (with few exceptions) very good. Also, questions and comments
of students during and after the lectures have shown that the course was successful, and that the
students took this course very serious. A few lectures dealing with Markov chains (and other
notions from probability theory) have been quite challenging for the students. If I teach this
course again, [ will add background facts from probability theory to a preliminary section of the
lecture.
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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/fall2019.html

TADERERE

TA OF fiE
A 1%

RBEW - GBERDONS

E Kbt Z Dl

KD : R || K (2~ Bh4E)
¥4 L4 | 24F | 34 |44 | M1 | M2 | D %
ZamEE (N) 27 1 0 0 1/ oo 2 31
EREEE (N 25 0 0 0 1| 0]0 0 26

IR

Most of the science or engineering students attended all lectures. Two students (one 15¢ year
and one 2"! year) from Economics came very irregularly, and finally disappeared, but two other
students from Economics have been successful for this course. Among the students not in first
or second year, two special guests from Myanmar came to the lectures but did not attend the
final exam, and a 71 year old master student from mathematics came on a regular basis, and has
been successful for this course. Note finally that 3 regular Japanese students also attended this
course and passed the examination. Study sessions were organized for them in the framework
of the NU-EMI project, and this experience turns out to be very interesting and useful.

B: O—XFYA VDB, 5|H#KEIE

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  @&AE

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 3 0 0 0 0 3
A 7 0 0 0 0 7
B 9 0 0 0 1 10
C 6 0 0 0 0 6
F 0 0 0 0 0 0
Absent 2 1 0 0 2 5
Total 27 1 0 0 3 31

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.
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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/fall2019.html

TADBERE

TA O FH %

AN

RBEW - GBEBDORR

S KB Z DAl

*HT D FRAEAE | (22145
I X LA | 24F | 34 |44 | M1 | M2 | D A
XamEE () 6 0 0 0 0| 00 0 6
AEEL (N) 6 0 0 0 0| 0] 0 0 6

R
All students who registered for this course attended almost all sessions. Among them, two were
from economics. A few additional students came on a irregular basis.

B:d—XFHYA Y E&DHE, 5|H##EIE

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.

- SHEESE N
C . E%?’a%jj_/f
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.
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D . FHES A
ORFlF

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.

ORBEEIEES TH > feh

Grade || 144 | 2454 | 3442 | 444 | Other || Total
S 0 0 0 0 0 0
A 6 0 0 0 0 6
B 0 0 0 0 0 0
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 0 0 0 0 0 0
Total 6 0 0 0 0 6

E : 2if&E L OB S

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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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/fall2019.html

TADBERE

TA O F i
£ 1%

RBEW - GBEBDORR

¥ KB Z DAl

*HI : R || K (22 BH4E)
A LA | 24F | 34E |44 | M1 | M2 | D A
ZAE R (N) 23 0 0 0 1 0| 0 0 24
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R
Almost all students attended all tutorial sessions. Three 1st year students from Economics
registered, but one withdraws, and the other two have been successful. One M1 student also

attended the tutorial. In addition three regular Japanese students and the two guests from

Myanmar also attended the tutorial on an irregular basis, but had not registered for it.

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 : FHEAS A
OFFfi /i

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

ORBEEIXES TH > feh

Grade || 144 | 2484 | 344 | 4484 | Other || Total
S 2 0 0 0 0 2
A 12 0 0 0 0 12
B 0 0 0 1 7
C 2 0 0 0 0 2
F 0 0 0 0 0
Absent 1 0 0 0 0 1
Total 23 0 0 0 1 24

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.
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AERFT—F

BIE% Special Mathematics Lecture HHEHE  Serge Richard
Y 7%+ KL Introduction to functional analysis ==X v] 2 Hifi  GER
W RPE 144, 2 484, 3484, 4 482k

L)L 1

BEE

SEE

X2k 1) A website for this course is available at
http://www.math.nagoya-u.ac.jp/~richard /SMLfall2019.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 - GRERDONE

¥ H pNEa Z Dl

KET: RIREE | | k| k| K (2~ Bh4E)
¥4 L4 | 24F | 34 |44 | M1 | M2 | D %
ZamEE (N) 2 7 8 1 0 1[0 3 22
ARER (N) 0 2 8 1 0| 1]0 1 13

IR

The students attending this class were coming both from the G30 program and from the regular
Japanese program. Among the 13 students who participated until the end of this course, 9 were
international students, 3 were Japanese students, and 1 was a NUPACE student. Two special
guests from Myanmar also attended this course on a irregular basis. Seven students who had
registered stopped attending the course, mainly because the content was difficult or not meeting
their expectations. The handwritten notes available on the website were praised and used by all
students.

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:d—XFHA Y E&DHE., 5|H#EIR

The aim of the course was to introduce the main concepts of functional analysis The following
subjects have been covered:
I) Distribution theory
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IT) Lebesgue theory
III) Operator theory on Hilbert spaces
IV) Spectral theory for self-adjoint operators

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

. SHE2E
C: Eﬁﬁjj— /f
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 : FHES A
OFFfi /%

The final grade was computed based on the active participation during the lectures and on some
written reports. 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 and the special
guests from Myanmar could not get any credit from this course, they did not receive a grade.

ORBEEIFES TH > feh

Grade || 144 | 2484 | 344 | 454 | NUPACE || Total
S 0 0 4 1 0 )
A 0 1 2 0 1 4
B 0 1 2 0 0 3
C 0 0 0 0 0 0
F 0 0 0 0 0 0
Absent 2 5 0 0 0 7
Total 2 7 8 1 1 19

E : 2th&E L OB CFHE

This course corresponds to one part of a series of courses entitled “Special mathematics lecture”.
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 one study session every week (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. Three international students have organized
and mastered these study sessions. This program has been a real success, and the feedback from
the students and from the central administration have been excellent.
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AERFT—F

BB4# Linear Algebra I HLEHE Henrik Bachmann
BTN Bi{y 2 Hifi,  ME
RFAF 144

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)
o T4E | 24F | 34 | 44E || M1 | M2 | D B
ZaEEC(N) 22 2 3 1 0 0] 0 0 28
EBIEEE (N) 20 1 3 1 0| 0|0 0 25

HFER DT

Average number of students in the class: 26.

Number of long-absent students: 2.

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—Schmidt 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 every second
lecture, a short quiz about the content of the previous lectures was given. More problem-oriented
presentations, and individual consulting took place in the accompanying course Tutorial Ib. Five
sets of homework assignments were distributed during the course, and additional exercises for
self-study were given continuously.
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D : FHiTE

OFHETT =

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 4 0 0 0 4
A 3 0 0 0 3
B 9 1 1 0 11
C 4 0 2 1 7
F 1 0 0 0 1

Absent 1 1 0 0 2

| Total [[22] 2 | 3 | 1 | 28 |

E : 2K BSFHE

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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AERFT—F

BB4# Tutorial Ib HLEHE Henrik Bachmann
Y754 N Bf 1 Hifr SR
RFAF 144

LI 0

BRE

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 (22 BE4E)
¥4 T4 | 24F | 34 |44 | M1 | M2 | D %
ZamEE (N) 22 2 0 0 0 0] 0 0 24
EREEE (N) 20 1 0 0 0| 0] 0 0 21

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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2019 R AL KA - Tutorial Ib

ORBEEIFES TH o> feh

Grade || 1st | 2nd | 3rd | Other || Total
S 4 0 0 0 4
A 3 0 0 0 3
B 9 1 0 0 10
C 4 0 0 0 4
F 1 0 0 0 1

Absent || 1 1 0 0 2

| Total [[22] 2 | 0o | 0o [ 24 |

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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ME% Vi BB 1 302 1T BUHE FHH OEE

BTN AEHEOEEERE & ARV 3 G Eif7 1 Hifiz R
RFAF 3 - A4 R
L~ 2

#RE  LEIEA, BB EEOEE) &I 5 2 b, 2012 4, AR SR AR
SEE [l L
aAAY b

B | FlmAl
RN 75 YET) 41 2% 0 Hlatk

C . BRRNRE

70 TR WEED NDSEED DY IEE T E 2 RICH 2 @B P ARy a vk
12DV T DB,

D : EB&EDORE

1 0 0FIZ—EolEf 202 Tnd twbn 2 HEIEOMR O —iEz > T 72 a7
LT,
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2019 R EERR ARG RIS FrhEEER BRI R 1T

A ERT—Y

MBS JES P R 1 8 T BugE WE
BTIA NI FOYARROED FIERS B fig 1HAL IR
TR 3« A4 KA

LI 2

BRE  ARFEREHL 2O, BEGAENEHET 3.

SZE2 (1] I —, “FPoHEmIc BT 2 RN T, " EFEREEAAENE - R YY1 =
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] = H#—, MU, EEOFHE, IAH— J5AT 4 A 7 DE 5 UHEAN-PRML /A D
B & SR, 2010, ARAGHIAR.
[4] WIE#%E (FR) , #14 ¥ 9 — 2 =N — 7 ¢ [P, 2010, 7 — L4k

B : FlmAlk
BHCEIE 078, RECEOWIS (BE - B2 - 46) 2bhoTw3 L L,

C : BENS

MOETIERFZ LI, UL TT VI - T IR EWPIEINE T—F 2T MA 5 2 &
NTE, MmO > TOEHBU TR RIERL» HE L TIIET 22N TELDLDTH
5. ZOILEREMERT 2 FIHZ /5, R0 25TIET 2FIHZESLE V. BETIE QR
= FPTYYIEGE, R LAN 2 EICBWTT YY)V« 7—8 29 BUTIZE D ETIERF 52540
FTHOLNTED, TDILDELNY—F - -vaEy (RS) FHEFENELDTH S, ZiH
Fx, BEEO—MRED X I ICHER LA BECTUMNIIN TV E 2303 TH A,
¥—v—F:HRE, By -V 8, -7 v FOHRRE

D EBERDORME

e L3, DA EHE RN R20SETH 200 Lk, FILokEEZG L, fFiciz2-o
DEWEBH D, 123 LFUNDEST, I 1213+ E DRI, Ldbd. ZOHERTHILEIAS
DIFFIRATETH D, FEETITENE, code EEPN S, HHRIAICE T B3, oL@ wo
CEFICHETTH 3MEDH 5. 1 2HIINS, 2 20HIZTF— 2 IEHOBROKFS, 3 2HME I %L
KBREOFHRTHIHVFNER S TH S, HOEIIERS I IERER T2 2 L3k vdrb Ltk v,
L2 L KED T Y Y NVIERD IEME 2R ZERis 2 MR IC T 2 B RN M L S-> THBES Tk
2o, LS ) BIBAEHE - B R DL 29 ERVWIORIBLER->TWE ET A
DHF, HAT1 a7 907 DADRM T FTIER 5 2 Hl L Ak pl 2 FilBE L TAaL I LT
RWiligic e > 72,
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C : BENE

Fi SRS & 22 O &Ml & T 2 A8 0 U 7o, RRICEREEZRM O RIS 2 B\ T2 2Tl 21T - 7,
7, BHOUIFURILS i L 72,

D EBEDORME
B A% S EDEMITER TR B0 H 2 BT,
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ME% CESTURETIE | BUHE i #X
BTHARIL 524 WKB T & /S0 L = R BT 1 R
R KB

L)L 2

ZRE ARG, IEEX  REEB OB, A, 2008.
SEE AER WIS, WEEE, 1994,
LY LT AR, EBEERNE, 2013,
W. Balser : From Divergent Power Series to Analytic Functions,
Lecture Notes in Mathematics, Vol.1582, Springer, 1994,

IXY K

B : FlmAH

BRI 2130 O & T 28, B XMy RGO IERR, 72720, ZhsicBid 55
KNG AERZ RO TWE T ENEFE LWL, SHEWIRTIT AW,

C  BE&HNA

RUNABRANEDERD S 1E U O, 584 WKB T o B0, SO Z 0 2 BRI e
RUNT 2 HFBRAANDIGHIZOWTEERL 72,

BRI EHEDIT E % L\ 9 584 WKB bt DRz ik U 2208 & Blimiy 2 i b & L o>
WEPED, I6IC, REBOREITIE, Sy HABREADA RS v R E BRI
T HRADMERDHERICOVWTHEF M L7, UWIDPEBRIGHER L 2o 7u /7 4 Th 5,

Section 1. 584 WKB f@di &

Section 2. ¥ 2 L 7 4 v A — D584 WKB T
2.1. WKBf# & A+ —27 2%

2.2. 7y 7 AMGBRADE Fu 3 —

2.3. HEEEBOFEH

Section 3. 7SV = A DSESR WKB T

3.1. A VAZ VL UIRE R L — 7 A%

3.2. WHLR VLV = iR D EHRTE~ DS
Section 4. SV VT 2 HBERDA v A Z v P UfiEE D ST
4.1. A Y AY v b UIRORERK

42. A VA v b UIREOBERDT

4.3. lHEHEDA v 25 v b VR
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D EBEDORME
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T REEBEED D, ZORIFV LS 5%,

NEZ, 1ZIZAESOMEDHEREICHE S T 30 EIE ERTOH VEED S (1 RERD) BL DL
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WEHE DI 2 DERICL > 72 DT, &I D LERIEDFRICEHERZE TR - 7200 b Hi s
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IXT K

B : FlmAH
C : BENA
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FHCROEDRERNF#mIcB T 525y bl b EY 7D—D2TdH % 4D/2D POHEICBIRR L 7 2 Biam 2 i
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KERDFERNE:
I R e

2 Quick introduction to vertex algebras

3 Arc spaces and associated varieties

4 4D /2D duality and quali-lisse vertex algebras
5 Class S theory and Moore-Tachikawa varieties

D : B&ERDRE
B2 R > CHWTIHWTRE» > 72T,
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B : FlmAH
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7B ortE - AR Y —RBICED 2RO ZR L DL, RN &N — PR - TR
RN EETIUVEEICOWTHET L, 7. Auslander-reiten Bl & Db h iz bl £ L 7z,

D :BEDRE
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