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1. Research Field and keywords
Research Field : Evolutionary Computation, Al, Deep Learning, Natural Language Processing

Keywords: Convolutional networks, GPU computing, autonomous driving, drones, digital art

2. Research themes
(A) Application of Evolutionary Computation techniques to solve problems of the type:
Optimal design of business and service systems
Minimization of energy consumption
Optimal staff allocation and team building in project management
Optimizing capacity problems
(B) Application of Deep Learning techniques to solve problems of the type:
Autonomous driving
Drone flying
Image Recognition
Natural Language Processing
Creating a green campus
(A) Evolutionary Algorithms

Engineering and business application problems involve large number of variables. Optimizing these
kinds of systems involving large number of variables leads to a combinatorial explosion which cannot
be solved by conventional computational methods. Evolutionary algorithms are designed to solve these
types of combinatorial optimization problems in a reasonable amount of time. This method is an
approximate, but intuitive approach based on making a computational model of the evolutionary
processes that are found in nature. Evolution is a random process with starts with a limited set of objects,
subjects them to evolutionary process which in the long-run results in the suppression of the defective
objects and the emergence of better-fit or optimal objects.

The Evolutionary Algorithms work on a similar principle. They start with a small number of random
solutions to a given problem and apply evolutionary operators to these solutions. After many repeated
runs (called generations), the inferior solutions are eliminated or replaced and only the superior solutions
with respect to the numerical value of an objective function are allowed to evolve.

This approach is meta-heuristic in nature, meaning it is domain-independent and hence can be

applied to a wide range of problems. In my research, I have attempted to apply this optimization
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technique to problems in domains like service systems, project management, railway engineering,

computer games, etc.

(B) Deep Learning

Applications of machine learning algorithms to image recognition involves very intense
computation. Even high-spec multi-core desktop CPUs like intel i7, i9 need several days to compute
modest size models. To overcome the CPU limitations, recently Al researchers have moved on to the
use of Graphic Board Units (GPUs) for performing image recognition computations. Hundreds of cores
on the GPU working in parallel greatly reduces the computational time. I purchased a couple of Nvidia
P100, GTX1080 Ti, and RTX2080 GPUs to deepen the research on lane detection, obstacle detection,
pedestrian detection and traffic signals and signs detection and recognition in autonomous driving.

This year we further extended our autonomous driving Deep Learning models to include the

following:

(M Road marking recognition: In the past years, we had successfully trained Deep Learning
models to recognize road signs posted along roadsides or hanging above the roads, like
directions, speed limits, etc. This year we extended the Deep Learning models to read and
recognized letters and signs painted on the surface of the road. The difficulty here is the speed
of the moving vehicle and the angle of inclination of the camera towards the roads ass the
vehicle is moving. Our results were successful on large datasets.

(i) Self-parking: It is difficult to train autonomous to park in the simulation environment because
of lack of datasets. We went around clicking photographs of parking lots in Tokyo and through
the techniques of data augmentation tried to increase the instances in the dataset. With the
extended dataset, we succeeded in training the model for self-parking. In another study, we
created several parking slots using the UNITY game software. Several agents learn the art of
parking through the latest variations of Deep Q-Learning. Another novel experiment was
curriculum training.

(iii) Natural Language Processing: Five students in the lab took part in the joint NLP program,
which also included two staff members from Spanish Department. The aim of the NLP project
is to develop a Spanish corpus for language learning. The lab students conducted the
following studies:

(a) Web scraping and documents classification: Large number of web pages are automatically
downloaded from the web and following a group of search keywords. The web pages are
then classified using one of the latest ML algorithm.

(b) Corpus creation: The classified web pages are then split into individual sentences and
phrases and stored as an organized corpus. This corpus can be used by Spanish learners

as well as for linguistic research.
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(c) Collocation: The corpus is searched for collocate pairs. An ML algorithm further refines
the search by predicting possible collocates.

(d) POS tagging: The individual words in the corpus are further tagged according to their
parts of speech (POS). We intend to surround each word with other useful tags.

(e) Automatic correction: The objective of this system is to correct the test papers of Spanish
beginner learners. Since training data is not adequate, we are working on data

augmentations algorithms to increase data records for training the auto-correcting system.

3. Research presentation and publications in 2021
(A) Referred Journal papers

1. J. Li and T. Gonsalves, "Parallel Hybrid Island Metaheuristic Algorithm," in IEEE Access, vol. 10,
pp. 42268-42286, 2022, doi: 10.1109/ACCESS.2022.3165830.

2. Komatsu, R., Gonsalves, T. (2022). Facial Conditional Translation Using Multi-CartoonGAN with
Central Biasing Instance Normalization. In: , et al. Advances in Artificial Intelligence. JSAI 2021.
Advances in Intelligent Systems and Computing, vol 1423. Springer, Cham.
https://doi.org/10.1007/978-3-030-96451-1_6

3. Komatsu, R.; Gonsalves, T. Multi-CartoonGAN with Conditional Adaptive Instance-Layer

Normalization for Conditional Artistic Face Translation. AI 2022, 3, 37-52.
https://doi.org/10.3390/ai3010003
4. Rina Komatsu and Tad Gonsalves, “Facial Condiitional Translation Multi - CartoonGAN with Central

Biasing Instance Normalization” in, Yasufumi Takama, Naohiro Matsumura, Katsutoshi Yada,
Mitsunori Matsushita, Daisuke Katagami, Akinori Abe, Hisashi Kashima, Toshihiro Hiraoka,
Takahiro Uchiya, Rafal Rzepka, (Eds), Advances in Artificial Intelligence: Selected Papers from the
Annual Conference of Japanese Society of Artificial Intelligence (JSAI 2021),Volume 1423 of
Advances in intelligent systems and computing, ISSN 2194-5365, Springer Nature, 2022, pp.57-66.

5. Xue Zhihan, and Tad Gonsalves, "Vision Based Drone Obstacle Avoidance by Deep
Reinforcement Learning." Al 2.3 (2021): 366-380.

6. Sho Inoue, Tad Gonsalves, Style-Restricted GAN: Multi-Modal Translation with Style Restriction
Using Generative Adversarial Networks,
arXiv:2105.07621 [cs.CV] (https://doi.org/10.48550/arXiv.2105.07621)

7. Sho Inoue, Tad Gonsalves, Activation Maximization with a Prior in Speech Data, American Journal
of Computer Science and Technology, Volume 4, Issue 3, September 2021, Pages: 75-82.
(DOI: 10.11648/j.ajcst.20210403.13)

(B) Referred Conference Proceedings

1. Hu Hang, T. Gonsalves, Spanish Text Classification with BERT, ICCMLAI, Kyoto, Jan 2022.

2. Yoshimoto Kurihara, Tad Gonsalves, 6D Posture Estimation in Medical and Nursing Care using
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Monocular Color Images, ICCMLALI, Kyoto, Jan 2022.

3. Saki Kurokawa, Tad Gonsalves, COVID-19 Fake News Detection on Twitter, ICCMLALI, Kyoto, Jan
2022.

4. Kurihara, Y. , Gonsalves, T. (2021). '6D Posture Estimation of Road Vehicles from Color Images'.
World Academy of Science, Engineering and Technology, Open Science Index 176, International
Journal of Computer and Information Engineering, 15(8), 494 - 499.

5. Li, Jiawei, and Tad Gonsalves. "A Hybrid Approach for Metaheuristic Algorithms Using Island
Model." Proceedings of the Future Technologies Conference. Springer, Cham, 2021.

6. Rina Komatsu and Tad Gonsalves, “Multi-CartoonGAN for Conditional Artistic Face Translation”.
In Proceedings of the Annual Conference of JSAI 35th Annual Conference, 2021. The Japanese
Society for Artificial Intelligence, 2021. pp. 2N11S2a01-2N11S2a01. (refereed)

7. Xue Zhihan, and Tad Gonsalves, “Monocular Vision Obstacle Avoidance UAV: A Deep
Reinforcement Learning Method” 2nd International Conference on Innovative and
Creative Information Technology 2021, Satya Wacana Christian University, Indonesia,

September 2021.

8. Rikuya Takehara, Tad Gonsalves, Autonomous Car Parking System using Deep Reinforcement
Learning, 2nd International Conference on Innovative and Creative Information Technology 2021,
Satya Wacana Christian University, Indonesia, September 2021.

(C) Invited Speaker
Tad Gonsalves, Developing a low-cost autonomous driving prototype, The 2nd International
Conference on Innovative and Creative Information Technology 2021: Artificial Intelligence and
Industry 4.0, Satya Wacana Christian University, Indonesia, September 2021.

(D) Book
Bhuvan Unhelkar, Tad Gonsalves, Artificial Intelligence for Business Optimization: Research and

Applications, CRC Press, London, 2021.

4. Collaborative Research at Sophia University

I have been working with Natural Language Processing (NLP) projects in English and Japanese.
In 2021, I extended my NLP research to the Spanish language along with the two staff members of the
Spanish departments. Our work is mainly in computational linguistics and creating teaching materials

for students, using advanced Ai techniques.

5. Educational responsibilities

Regular Courses Taught in Japanese

Introduction to Artificial Intelligence, JavaScript Programming, English Communication Skills,
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Information Technology Experiment | & 11 (Coordinator), Department seminar.

Seminars Taught in Japanese

Human care science, Social Informatics
Regular Courses Taught in English (Green Science & Engineering Curriculum)

Simulation Engineering, Information Literacy

Under-grad thesis directed:

1. Design and implementation of an on campus autonomous delivery system
2. Machine learning for Covid-19 fake news detection

3. Masked Language Model for English definite and indefinite articles

4. Material recognition in solid waste through Deep Learning

5. Machine leaning for solving jigsaw puzzles

6. Interactive system for the design of Web pages

7. BilinearCNN for indoor crowd counting

Grad courses taught:

Artificial Intelligence, Information Science Seminar, Grad School Informatics Exercises.
Master’s thesis directed:

1. Spanish Text Classification with BERT

Techniques for Sorting Recommendation Lists on EC sites

Real-time Crowd Counting system using a CNN-based density estimation Model

2

3

4. 6D Posture Estimation in Medical and Nursing Care using Monocular RGB Images
5. Feature Visualization and Style Transfer Using Generative Adversarial Networks

6

Building a Spanish Corpus Using a Search Engine

Doctoral thesis directed:

1. Artistic Translations via Generative Adversarial Networks

6. Self-evaluation of educational activities

In all my lectures and seminars, I have adopted the “learning by doing” approach. Quite a few of
the classes are held in the computer rooms. The students get a hands-on experience in doing things and
then learning from their experience. [ am also using MOODLE effectively so that the students can login
and continue their study from remote locations. Apart from the lessons, extra reading material, exercises
and drills are also uploaded on the MOODLE site.

Another approach I have adopted is to teach English indirectly to the Faculty of Science &
Technology students. Some of the coursework slides are only in Japanese, some only in English and
some bi-lingual. This approach exposes the students to terminology and contents in both the languages.

Nowadays, most of the students are addicted to their cell phones and getting their attention in class is
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increasingly becoming difficult. I enforce a zero-tolerance policy to the use of cell phones in class.

7. Activities other than educational research

I believe computer skills are necessary not only for science students, but the arts students as well.
In my Computer Literacy and other classes, I encourage the students to pick up as many skills as possible,
including programming. I invite interested students in the arts faculty to come to our lab for to learn
some basic programming. They find the programming skills essential for job hunting.

Since [ was granted sabbatical leave during the spring semester of 2020, I spent the three months
at the University of South Florida, Manatee campus, Florida to participate in a joint research project on
“Al for business”. After the end of the sabbatical, I continued working on several drafts of the book

which was finally published by the CRC Press, London, in August 2021.

I am a committee member of the following international committees & conferences:
1. Conference on Computer Science & Information Technology (CoSIT)
2. Society for Design and Process Science (SDPS)

I am a reviewer of the following international journals:
1. Journal of Soft Computing, Elsevier
2. Journal of Artificial Intelligence
3. IEEE Open Access
4. MDI Al
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DYLAREDH (2~3E5) DHIRLR— IR L7, FFEH - 3Q B LI DFREIHE T 7258, HiRE
BREFELTCWERBIRERTE . BROFRBEREIZHEEHNOZ VB TREROEIED
REDSID . HBEDEBDIDILIETBEERZTHEHELOBD T, HHIRAREEET SRR T, ¥
HAROVREVE (REERST -moodle DEFAEFR) REEERLEW,
LT ENORBORBICDOWVWTET.
® [HEBI| (HHHED) ] (BREIVSR) MWD -8 MElICLDBRDOER
ILEBN L BICHERAPEE DD TII A BRETMOFEE L TEANICEEELE
ZATHBIEERALI, TOR A TETAS—BRAEEBICEBRRBOIYIKELNICD
WM, RETRIE=ABEBREDEA LB OEBFIIPHEER o/, [AREEX
TERHEBEERECI VDI BEENBICE T2 XAV R T 2B<EH T2 — A,
LW ER T IO ERY. EORNPEROBEUENGHILICIRLTHER
B L7z,

o [HFREB|I(BHREIISR) THZEA| (RERK) I THEB | (HoED) I EEEHT
PHRNEDEETHY. BETHIBEEEZELL VS BRBICEH L TWSIEEED
L. BIFEEICBIRE. A ICEET 2 FEORA 2 @MEEE L L20aEREL. Codb
HYLAEBTHBEREB I EHOZRHMENBTHETERBYMI[ 7T -ZTSRE
MUHTZENThEDLNBLICERH L7,
o W=AREH-Euler DA - EER1TI - EFRE - B REHAM
o =AB-IBHEKROESD - Fourier 2T AP

o [EMBETHEE | | 2FRFRIATOMERNBE TSEEFNIIEE L, EICETHARRN
BT EFEYRED -6 MEABZEERMBTITAWN ZTOIBOD -6 MEAEZEIEHL
7o VIZRAW B EFIRRICERZEE. TDORA VN TEER 2X2=4 F5 &L T
RNL. EE & T BIRARDOERIT R XY, BEOOFREEHRL R—NCFHMLZDT.
BREISRERUBDTEIF— IV RETHRRT DI EITRDD,

o [FEMEFE]:2FERVMENBEMNEREIZI(GHESFEROER) IENBDERIZHD
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N EENAEREPREEIVERTIHRE. EREEATHBINKERETA .
=M N EEE - BRAEDEETCEMMLTIRE HEDODEETRELIATIIEA
EIOVWTE. BADTR BN RZIIONS 2 FRMENB DO NERFIEEZ | - Il J72E
HERXRBETCORMADEERZ BEEDIELILRATINENHZEBDN S,

® [HOMHA | SEEKFREIAVFAVHALIONEERICREY. . MEIHROEEY. &
HFEEF > CESHRALZARRTIAED, RBERERATUTHRITENTE L BETY
TR CRBEICAFTRIBCEH L ARDZEVDIERHEH DT AE - EEERBELKLL,
BIZHELEEBAELCFEETHY BT EMELED. THEEKD S WVREN T,
BAELMBDL < AR T HHEN G, MFEEICE>TAFTEE T DD ABD TELL LK
BBV TLE> TV, ZNIEFAN EOBEICEDARVD T ASHDOFEREHETILEN
HBID R TIERISHEEL LY,

o [IRANEB]:IBARBDORBUCEDZBAZROEN I FFICTERDERMEIDNKRERT—<
THd, EHOER 27 (FTF VM- I——5) IR OHIRERD THBH . SEBEDHE
D LEIELCRBEZERL ADYIC TEHOERMEIOFERELTORBEDEEN,
BT DINRD— MO RN DI EEH K N—RRABTHLID FTFEAFILT
R EBZAA - ERMEEERETIATROT. OLAEEHENBELTUIBBLLVAR
EEZTWB RRBENLABBERERNCEBNLOD. ZOER - [AMMEHELIIC 58
HFEETRLTULERL,

o [HEnhDHZ | EEFAIHBERB. 14QD>E0 2 O%BY LI RS DERILH
SOEBEZZDEEFMEBNTIEVWITET RYSTERS - AREBSEHRY LiF7,
BIZHEUARROLZHBHNETHY, KEAZURBEISTONMBENRTVNDEE
BELZWED. BEFRAPRBEE > TERRERYBEICTIRICEVDN T HEDE
RPHBADHEAICERT S, THTEREERIIE I TR BEDEFHLER B OZIRR
BTEH AN HERNFEROALST BAREROMBLEOTRLBEIETIIENBE
TRBWHDREENSHYEE - REEPPEEL, JYERFRELRY ANSEETHS,

7. BEHRUNDER (FRFEEZADOES . FERAEERBALTEIVN, V5 RIBEDPREDT—
TN —THRETDFEHNEEHET,)

(#R)
B ¥ AR HEERNEERES
B ETER-ETPHRAEIREREZES BETHEMRRIEEERS
B BERETER:AYF1SLZER/E
B RS REVI TN RS - HEAREE (SEERE1DO) - NERE

B AAHFER2021 FEMARXNZEES (2021 £3 /8 1 BLYER T HF)
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8. A4 FEE). TOM (LEDEHICEFNAVEEAHNIEBEICSUTEBRLTAEIL,)

SEBEIIFFICAL,
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Department: Information and Technology

Name: Fabien Trihan

1. Please specify research area and keywords (Please indicate research area and include more
than one keyword so that the general public can understand.)

Algebraic Geometry and Number Theory

2. Research theme (Please itemize your research themes and describe the medium- and
long-term prospects of your research. If necessary, please specify the theme of your

undergraduate research or research in master's (doctoral) program.)

“Geometric Iwasawa Main Conjecture”

“Tamagawa Number Conjecture for varieties over finite fields”

(Prospects)

The theme of my research is 1) to give an expression of the zeroes and poles of the L-functions

over varieties over finite fields, in terms of arithmetic invariants.

2) To study such expression along Galois covers of the basis.

3. Research results for fiscal year 2021 (Please make sure that you enter a list of publications,
conference presentations, and other achievements into the Sophia University Teaching Staff
Educational Research Information Database. In the response sheet, please specify how much

you have achieved either in text or in bullet point).

-(with Brinon) We establish a formula for the zeroes and poles of L-functions over

quasi-projective and smooth basis. The paper is now accepted.

-(with Lai, Longhi, , Tsuzuki, Tan) We calculate in numerous example the mu-invariant of the
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Galois module associated to an abelian variety over a function field of characteristic p. The

paper was revised and is now accepted for publication at “Algebra and Number Theory”

With Tan, Ki-Seng: THE pu-INVARIANT CHANGE OF ELLIPTIC CURVES OVER FINITE
p-EXTENSIONS OF GLOBAL FUNCTION FIELDS, work in preparation. We give further

results on mu-invariants of abelian varieties over ramified extensions.

Accepted Papers in the FY 2021:

Trihan, Fabien; Vauclair, David, Equivariant Tamagawa number conjecture for Abelian varieties
over global fields of positive characteristic. Proc. Amer. Math. Soc. 149 (2021), no. 9, 3601—
3611.

Lai, King-Fai; Longhi, Ignazio; Suzuki, Takashi; Tan, Ki-Seng; Trihan, Fabien On the
u-invariants of abelian varieties over function fields of positive characteristic. Algebra Number
Theory 15 (2021), no. 4, 863-907.

Presentation:

Padova (Feb. 2022): On the geometric Tamagawa number conjecture.

4. Collaborative research activities both on and off campus (Please itemize your joint
research, on-campus joint research, and others, if applicable. Should there be any symposium,

lecture or seminar you participated in, please specify them as well.)

-Ongoing collaborations with David Vauclair (Caen), Olivier Brinon (Bordeaux),

Lai-Longhi-Tan-Tsuzuki, M. Gros (Rennes) mainly by Zoom.

5. Educational activities (Please specify the subjects you were in charge of, such as lectures,
experiments, and practical training sessions. If applicable, please add seminars or off-campus
educational activities other than your lectures and text or material preparations.)

-GRADUATION RESEARCH (year long)

-3rd year Seminar (year long)

-SCT51300, ENGL. FOR SCI / ENGINEERING (spring 2021)

-SCT1160E, MATHEMATICS B(CALCULUS) (Fall 2021)

-SCT1150E, MATHEMATICS A(LINEAR ALGEBRA) (Fall 2021)

-SCT1170E MATHEMATICS EXERCISE (Fall 2021)
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-MSCT7045, ENGL.FOR SCI/ENGINEERING (Fall 2021)

Besides these teaching activities, I have participated to the making of the Entrance examination
for first year as well as Master students and also to interview of future first year students.

Due to the covid pandemic, part of the classes where given via Zoom or On-demand.

6. Self-evaluation of educational activities (For main classes you were in charge of, please
evaluate your educational activities based on the results of course evaluations (survey), tests,
exercises, and assignments carried out in the classes, results distributions, and so on. And please

specify the effect of point that you devised and future refinements.)

Due to the covid pandemic, part of the classes where given via Zoom or On-demand and some
other in flexible format, meaning that some students were attending in person while others were
attending by Zoom. I have found the flexible strategy to be the most challenging. Not many
students have answered the questionnaire at the end of the class so I have little feedback.
However, the level of the previous year was maintained and the students did pretty well at the

final exam.
7. Activities other than educational research (Please specify membership in both on- and
off-campus committees and secretariats, if applicable. Please include such roles as homeroom

teachers or membership in working groups as well.)

(On-campus)

(Off-campus)

Editor at the Tokyo Journal of Mathematics

I have followed Japanese lessons to improve my Japanese

8. Social contribution activities and others (Should there be any item that is not included in

the aforementioned, please specify as needed.)
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K4 s st

1. FEDEFLXF—TU—F (BOARSNDL LK EEHOF— T — REZZAL T EE0,)
WFoEor R o IR, RBGR
F—U— R B ARESE, SR, 7727 R Bt

2. BT —~ (fE&ExCIET—~4LAL, FREOPEHMEZEZIIR LT ZEN, 72, &%
EAHIUT, REIERLEL () EOT—~E2LALTLEEN,)

JRFTE S AUT2 B HE OO d JE S

FEARFREE OfE L IR IE O FUIE R R
RMBEDOZHET R L RT vy V&7 T A2 —REDBR

(B%)

FE RS DL HAFRIC OV Cadapeted & V9 FSETFICBW TR A T v 7 2D
FNZHDONWT, BRI 2R 2157,

CRLBAHE AL O EGUERIZOW T, Z OFEO SRR LT BRI A 2 72 L
77

ZHEARERCBERT 2 BT EORT > v v L OFERIZ oW T S BRI H 572007
LAY X NEFERLI,

5z, Bbic & v EBR SN2 RPHME S 7 B REORE S L EAE E O BRI 72
SRICONTHTZ IS O R 21572,

3. 2021 FEDOHERR Gascrs, FRREXFOEM) X ME [ EEREHBEEWRN T — 4
R=APICBTRAL TS, 22T, ERRILA R E 3 EAEE TRAL TS,
A SCHEH 2 AN, B 2 AR, HEfi T 2 A

[1] Adapted Sequences and Polyhedral Realizations of Crystal Bases for highest

weight modules , Toshiki Nakashima, with Yuki Kanakubo
Journal of Algebra 574 327-374 2021 £

[2] Explicit forms of polyhedral realizations of crystal bases associated with
adapted sequences, Toshiki Nakashima and Yuki Kanakubo, Toyama Mathematical Jouranl,

Vol. 42 (2021), 1-28.

[1] CHE, adapted &5 &0 F ORI 7 = A MIBEO IO LT FLZRO R 1
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RipFRE G20,
[2] 2B\ TiE, [1] LATDFRLORE R A4 E O Tt —AIZEtik L7z,

4. REFWIMNTERIT B ILRBYRBTIEER) LR, FNERER L2 F5ES TRAL TR
SV, ZOM, TURTT LA FREHE, EITBBRERHY E LS, ZHUITMATIEIN,)
Gleb Koshevoy, @/ARAIE & — b S T/IMTAIR EENEZELTZODOT LT Y XA
DWW TR 2 S it .,
Manal Alshugayr & i i 25 O I AR R IOV CILFEIRFZE % S0 .,

5. BEEE (Y L-#R, ERIEBRLOMALEZTALTIES Y, #ERHUSAOE I 845
BT DHEEER, F3T XA MREEHERAR EHH 0 E L2 5 ZAUTIZ T EEW,)

AN, BUREREA, REREN(ER &OMBE), RECERmER 1, EHRFEE ,

TEREHGEEN, BERREEE I, ¥ 27— 10, 2236758 1,

Dr. THESIS GUIDANCE, K “£BziH %

6. HBEEBSOBE M (AY L7 EARER P OWT, %7 v 7y — FOfERCRER, HmE, LR
— NEOBLERE R OB O 5 % HC B LA L. T3 LI ki3 2 2005 % ot #5512 S T
ALTLEENY,)

R, HEICOWTRICRE RMBIX R o Todd, A T4 1T K DakFITI0)D TORER
THLIDNDo T,

PGB O — A DB ZFADIREIZ OV TIE, FAENIER TR HFHICER Y T LS4 B
TN T, JEFIHEAT L, PALESS & 72 o7,

7. BMEHRELNDIEE) (PR E- T OEER, FERREETAL TSN, 7 7 AAERK
DI —X% T I N—T7 P TCOEMEEHET,)

() 2FWE#EE, BRI TE, B THEERA

=

(544 ARBCRRBERAIRRE v & a UikEE A

8. HEEMIES., ZOM (LROHEBICEENAVFHERHIUTLEITS U TRB LT ZEN,)
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1. EDEFLF—T—F (—BROANGDD LI ICHBHLEEROF— T — FETALTLZEW,)

WEFEA 8 - AT HGR
¥ — 17— R : Whittaker B2, Hecke B2, ZE ¥ —# %, Kloosterman

2. BFRET —~ (@&#E CHET —~ &AL, HAOTEHMEZZEL C<EEN, £, &
TWHABHIUT, FEERLEL (L) TREOT —~EZTLALTIEIN,)

[1] Schur ZH € — & B D MH'E D iRt

[2] Kloosterman F1~DREAIFHA TR T 7' v —F

B] BEBEHE Yy —R - TvX Ty ATEX] (1)

[4] Tq- "TELREOME ] (Z4007)

[51 Tq MRAT=EDIERE) (FEhT)

[6] TFHREIAE 2 (0F)

[7]1 [Factorial Schur multiple zeta function and Schur multiple Bernoulli Polynomial | (&5

[8] [Schur type multi-poly Bernoulli numbers | ({&5)

(B fTEGRODDWICBWTEE L 725 [FRME] 2 b Ok 72 B O MEESFEFIC
W TCHFEIZEL D #HA TV B

3. 2021 FEEDIFFRE Ghsrik, FREREOER) X NI [ EERFHBBETEERT — 4
N2 IR TFRAL T ZE N, T 2T, BRI E CEEITEEFEES TRALTIEIN,)

Schur ZH ¥ — & B DO HE D fiF i

Euler-Zagier B8 € — & B O AT FmIVILIE CTh 5 Schur ZEHE — X B>\ T, £

OME ZBRT DM 7E 2D, BARIZIE, IR 3 S>OWsE 41T 7.

(1) Euler-Zagier % D% E ¥ — & BI%¥iZ1%, harmonic f8, shuffle f& & Vo 7c 2 FFE O &
WAL, ZHUTH L, Schur ZH ¥ — & BEUT I3 harmonic F8 L 2>FF72 720>, shuffle FE O
W& 2 WL D T2 O ORI R Z B 5 2°Z L, Factorial Schur 28— # BEOBEAIZ LD,
ZOMBES RS Z LTk L=, (FEA 2, [1])

(2) Schur BA# T 5TV 5 Pieri/ A% Schur Z EY — X BIC#EH T2 2 L 2 &8 LT
Pieri A%, —fXD Schur BA%KIC Schur BA¥k DG & B72 v, Schur ZEE — & B
DWNTIE, LKA DEMOBIMISNOMNENRIOMEE 7D, ZiizxiL, WEE
FETEGCEE Y 7 K Sage # WA E LT, EraiToTkY, THRAXEZZTTH
o, RFEEL, ZoOTPREXNEZERT5Z EICks Lz, (FHE 2,[1)])

_81_



(3) ATHIIE CTH % Schur ZEHEL — X B & v— FROE— & B OB OF T L
Schur ZHE — % B8#( Euler-Zagier ML H £ — & BT L 2R % L 0 IRV P IS
— AL DMFFRICER Y M2, TRAEGZ. (A 2, (1)

(4) Buler-Zagier B2 H € — & BT I\ TR U SO ARIS L OKEFBIF A A Schur %
HY— ISR 25RO ML, WERE S, (A 2, (1))

(5) Schur BA% T B O#EFEEI| T shift L7z Factorial Schur ZIAXOHEEL L b L EHE— X
B4 TFactorial Schur ZE ¥ —%B8%) &, Schur O~V X — A4 LA EZEAL, 20D
2 SO DOBRIZOWTH G Lz, (A 2, [1][7])

(6) JEATHFFE CIEZE L T 7z Schur RO~V X —A FZDW T, 4% DR D AR DT
ZEICEBRL, FARERD Schur OV — A A HA L. kY, LEio
EF CTIEBRANE L TWIZHEIZHOWT, BERMZRHEIC L 225, £z, 4%
ORI EEOFHE %2 7-TH Z N TE7/=. (HE 2, [1][8)

Schur Z 8 ¥ — & B D g Fa~DJEBH O Hefii

AR DAMFIEE DIFENTIE, B D ¢ U OW TR Z D 7=, ¢ RO FERER 72 5 R
BROHEIZOWTESR L7z, ANEIE, WEEMUREOMIIZIBWT, Schur ZEHE — 4
B U~ RS E D100 L 2572, (TEH 2, [4][5])

4. RENINCIRT 5 LFRIRRPFEIRE) (LRBFE, FRERIZER &2 @4 EE TRALTLE
I, FOM, YURT YL HEES, EITBERERHVE LS, ZHUTMZTIIZEN,)

[1] AP K (BHEKRT) LoKESE, ET —~ [Schur ZEE—# ML L —k

ROE—Z B E DRAR]

2] BEBK & &R E OILFEZE, 787 —~ [Schur 2 E £ — % BI5 D Jacobi-Trudi 2

NOYLHE & Pieri AFA~D ) 3 KO Shuffle fFEDEA |

[3] KREFRAKCRALKRSE) & OEFIGE, F5ET —~ [Schur 28— & B0 B AR & K

B EEAR A

[4] WFgEtEs 155 1 AEGR DS L v ) BAfE, 2021 £ 6 H 12 H, FRHEKRY (A7

A OB, MEEE D ELD.

[5] % 4 [RIFZE LB — X R ESBRME, 202193 A7 H~9 A, #HILKT (F 71 OFH

B fE)

5. HETEE (04 Ui, HREER CORALAZEALTIES Y, #EMHISOE 75
BT 2EEEE., 72137 F A PRPEEMER R ERHV E L7206 ZHITMA T EIW,)

YR (CF)

REWE I — L ML HEEEL HFBREEIELN, b a—~< 0T A X,

(%) AT R IV, RFEFEEE IA&KIIA, 73 I — /L IAKIIA,

Bk M RO B Tr~r R), 7=V =« 777 2fEtr, 20T 0HF,

BIF— 1L, AN

(BE) RZFPLiE IB&IB, 7t X F— /L IB&IIB, Differential equation for natural phenomena( ¢
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fEa— ),
MG (2
HERRERBIS G (EAREIEH )

6. BERBOHCME (1Y% Lt ERBICo 0T, BET v r— FORRECRR, HE, L
A— MEOB KR L OGS oM E L EICECFMA L, LR LUZRICHT 2 R0E % OUEE SO0
TRALTLEEN,)

[1] 5 HRoEMgE (AT~ K)

FANZER LBl A fRE L b0ad T~ RIEXNTAR L, EBRICHRER L L TH
RSN TWHHEH, FFHE 21X, zoom X —T 4 U 7 K M Z T T DR &3 7=,
F7o, milE, FRREL T Z & THBENROERZE#RSIT oLz,

A OE RN X, R OFAENEMICHIh, AT~ RThURAL Y, b
e RESZIMO LR L R T ENTE.

R17—=V=x - 777 A, (BT 5m 1

KR OEREITo70. BRARFE L TE, EEMEEZHEZ IO AN, EEICHEZ D
EOWCTEGEREZITo7. £, FHEREAKARBROFNICZINETOIRVIED L& LD
WZEBRDISHIZOWTHREERZIT o 72, KRR ONED, FAEOIRNERFEENE
CEAETDONERIE T Z &b, 2L ORBELEDHEHBKEZF IS 2 ENTE, ZOHDREIC
BWTHREMAIZEZEICSINT 2 FENR L b T,

Blba—~ FT7H AR

FL=NZAEAD 1 EEZHY Lz, HEDOTETHoToh, YRFOKGLURROE(L LV,
T TA R TERMST D2 L Lotz RERTIE, REBPERE GEET 5k~ 0 H
RBIG oM EBLG LB RO D T2 T oo, BERCROMFANRZH L TND Z
LG, BFEOHMBOGRZEET, BEERM Lo R T ot R & ERRICR
o HROHEICE R 2B o, R a v 0 A )L 2 YGUE O TR B MR B D AT
%, FAEOHEREZEE, e (o ) OB ToOMEM R LOEEMICKT T
7o, W TRRROIEHEDIRZIZONWTHD Z ENTE T, Lomima157.

[4] tE=DF O

F L= NAFRO 2 AR H CHY L, 20550 1 BEIdE 572 EBR OGRS T
THERE L 72 D BRIXNDOFFEIZONWTERELZITY, b5 1 [ENEEMEMROREL 28 U T
Brsio—H e, Filan S oAV REEDFHGIEE B O HEZIRY BTz, 5
FHONEN, INETEATELILOMEZRY LT TERNERLE-T2 2 6L DREE
EOBIEAZ G ZENTE, BBIICEEIISMT 5 FENL S Ao, EREO VT
7 va RN OIFBEA~OFEN D, RO 2 v F T A L ARG E T L A D
FEMTIZOWTIE, < OFAENRBKREFR 722 E B LT 7.

[5] Differential Equation for natural phenomena

Bk % 72 AARBIROM BB G L P A i OO T TR AT o 7o, ZTHUC XY, AT (1%
53 i) OBEMHR TOMLERB L OEEREZHIIOT LI LN TEL. FLAEET
il &2 DFAEDE Gy DWFE I BT 2B L 2 W iAW TET /ML, Tz
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LIESRIZONWT T LB T —a U3 O LT, BREK TRITE, FENGE
R &, 8 SRR OIS AMED IR S0 W CEREf & 1572

(6] ZEFEEFRiFZREE, BABBEEIV

HHEROEREIT o7, EEOUBFHL 2T LR EL1To . MEHZEITE
DRFEIMR T, TIT 477 —=27OfHE L L THILEADGEEE L2 b FAEIT/ER
S £, B, WERAEFEREREZERL TN ZET, BEEHNQL I & ICkEziE
DENM ELTWLSERTFRA LT,

[7] #ERELEAERFE TS GAREAR KT

MHEFERIC L DR LT, =X BEBOERN LN HIX D, Bf&O i3k o
DWFFERRR O ET—HY ONFIMN LN DHMBAR L Lz, PIEING Ff&EIE TH
LB IR BN BN, < OBEEPELEELZ S ONETH 722 L RPIRRIZ R > 7

7. BERRERLNOIEE) CENERITFNOEER, BERREEZTALTIES N, 7 7 ALK
DU —X% L J O N—T E COEIMbEHET,)

(W) RER, FPREEER, BT A= o —ULEKH, HiiEa—AVES

=

=

=

(AN WgtdEs T35 14 [MGR M EDEE D |, 202146 A 12 H, FREKXKY (X7
A PFHBEME) HEEA
BARFELE - FFRES, 20213 A7 H~8H, HILKE (710
OFHBAfE) HEEEA

8. HEEIEE)., oM (LRomHICEEN2VHENHTBEITS U TR LT 2 &0,)
[1] 2021 4EEERMFE: « FARRFZE(C) TSchur ZE Y — & B O E OMF5E] (91 1)

(2] B SR FPIR TR TG R TP M~ 307 - 3 - (E O BERE 72 D~ BHHE 5
Bimn HFSRSARE S 1, 25 20214E8 H 8 H.
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1. FEDELF—TU—F (BOARSNDL LIS EEHOF— T — RETDAL T ZEW,)

WHFEsT 5 AT O IR ORISR, ABNEMEE OHERE DIFFE
F—U— R MREMIRE, TV A~ IhZEREIEREECE, R, M
A 7R

2. BT —~ (#EEEEXCHET—~ELAL, FEOTEMURELTRL T EEN, 72, &
ERHIUT, REMFEREL (1) EOT—~E2LALTLEEN,)

T NA = — IR DR BERE T O fi B
o ZEAE A SR A LAE D 995 HERE - D fiF B
FRR A7 IR - 0 1 F A Fr- i B

(B%)
M OFEREIZ DWW T, FRICINERICE D 2L 2 BT 2 2 L2 HE LT, TAY N, ~
— IS ZEAE M SR ALIE & ) o T MR EIR R O TR RERAE O P 2 B SN2 5 &
LB, ZOEMIZH D IEERMOBE D5 F L~V TOMIIZEID A TWD, F
7o, MIRAEAFER T & 2 —~ = OERBET 2 fRAT L. MO A FOME L 5 21kl
Mb oo HEEHOMNCLEI EEX TS,

3. 2021 FEDHIMRR Grstie®, FREREOEE) 2 NI [ HERFHBAEH N RT —4
N=ACBFRALTLEE Y, T2 TR, kil g O E T H#AEE TRAL T ZEN,)

Ea—<=UREMRO~ T ADLBIC KT TZBLMET DL LIS, v~ U ADMMANEREE

kT2 2 —<v = DRI OV TEDIERABFICOWT#NT L, 01 L~ L TOEH
TSN LT,
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4. REPRNMNIEIT DR 2RISR GLRIFZE, Slatmmige L2 msEs CRALTLE
X\, 20ft, YURVT LA HBEES, EIF—BEALRHVELEL, TRICMA T EEN,)

TIVINA < —JRICBIT DT A batrA sO&E (BEFRHAKFE)

5. BETEE (Y L-gs, EREFRCOBALLZTAL T IV, #BERHIOT I 0%
CBT HHETER, F70137 %A NOERHER 2 ERH Y E L5 ZAUTAZ T E,)

AORRARRREL Y, MR R R, Y oI, BT ER, €I —n1
R FERR I, AW, ta—~ T H Ao X, HRIETYERI
BRI 2R, B, 078, AMBrEE I —

Basic Biology (J&3E=— X)

6. HBEHOBHCTHMM (1Y LA ERBIcoNnT, BET V7 — FORBRCHRER, WY, L
R— NEOBSRE R R O % I H A L. TR L7 Ikt 2 2804 % Otk #5252 D
THRALTLEEWN,)
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