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1. Research Field and keywords
Research Field : Al Deep Learning, Natural Language Processing, meta-heuristic algorithms

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

2. Research themes
(A) Application of Deep Learning techniques to solve problems of the type:
Autonomous driving
Drone flying
Image Recognition
Creating a green campus
(B) Creating Spanish corpus
Web scraping
Data pre-processing and document classification
Grammar Error Correction

Hyponym discovery
(C) Meta-heuristic algorithms
Design of complex hybrid meta-heuristic algorithms

Large-scale benchmark testing

(A) 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

RTX3090 and RTX A6000 GPUs to deepen the research on lane detection, obstacle detection, and

pedestrian detection in autonomous driving.

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

following:

(1) Design of an autonomous vehicle for goods delivery on campus. The vehicles maps its
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surrounding using the SLAM technology and charts a navigation route from the start to the
goal. As the self-driving vehicle navigates towards the goal, it may have to evade many
obstacles and pedestrians. The deep learning programs in the vehicle are trained to recognize
static and dynamic obstacles. It steers clear of the obstacles. However, the object recognition
in the driving scenario is highly dependent on the lighting conditions. Our future work will
be to address the lighting issue for higher object recognition accuracy.

(i) Training a drone to avoid obstacles in flight and undertake some useful tasks. One of the tasks
we trained the drone to perform is to detect solid waste scattered in public places. The drone
takes a video of the ground from on top. The video is split into several still frames and each
frame is analyzed to see if objects are cluttered haphazardly, which implies some kind of
rubbish or waste. We created two large datasets in the 3D UNITY gaming software, one with
objects cluttered and the other with objects arranged neatly. The drone was then trained in the
simulation environment to distinguish between the two scenarios. Another related research

topic was to learn to estimate the distance of the objects just by using their RGB color spectra.

(B) Creating Spanish corpus

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 following a group of search keywords. The web pages are then
classified using one of the latest ML algorithm.

(b) Pre-processing: The classified web pages are then split into individual sentences and
phrases and stored as an organized corpus. This corpus can be used for related Spanish
NLP tasks by educators as well as for linguists.

(c) 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.

(d) 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.
(C) Evolutionary Algorithms

Engineering and business application problems involve a large number of variables. Optimizing

these kinds of systems involving a large number of variables leads to a combinatorial explosion that
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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.

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.

One of the major drawbacks of meta-heuristic search algorithms is that they are prone to get trapped
in local optima. Several research studies have designed novel ways to shake the algorithms out of the
local optima. Our research looked in the direction of designing hybrid algorithms to overcome the local
optima problem. We proposed a framework that combines a set of diverse meta-heuristic algorithms to
tackle a given optimization problem. The test results on relatively large benchmarks were very

encouraging. The future direction of our research is to make the framework comprehensive and robust.

3. Research presentation and publications in 2022

(A) Referred Journal papers
1. Z. Xue and T. Gonsalves, “Monocular vision guided deep reinforcement learning UAV systems with
representation learning perception,” Connection Science, pp. 1-22, Mar. 2023, doi:
10.1080/09540091.2023.2183828.
2. J. Upadhyay and T. Gonsalves, “An Enhanced Gait Recognition System based on the features fusion
methodology with Recurrent Neural Network (RNN),” INDJCSE, vol. 13, no. 5, pp. 1483—-1496, Oct.
2022, doi: 10.21817/indjcse/2022/v1315/221305042
3. J. Upadhyay, T. Gonsalves, and V. Katkar, “Robust and Lightweight System for Gait-based Age
Estimation towards Viewing Angle Variations,” CJAI, vol. 1, no. 2, p. €260822208023, Sep. 2022, doi:
10.2174/2666782701666220826104925.
4. J. Upadhyay, T. Gonsalves, and V. Katkar, “A Lightweight System Towards Viewing Angle and
Clothing Variation in Gait Recognition:,” International Journal of Big Data Intelligence and
Applications, vol. 2, no. 1, pp. 21-38, Mar. 2022, doi: 10.4018/IJBDIA.287616.
5.J. Li and T. Gonsalves, “Parallel Hybrid Island Metaheuristic Algorithm,” IEEE Access, vol. 10, pp.
42268-42286, 2022, doi: 10.1109/ACCESS.2022.3165830.
6.J. Liand T. Gonsalves, “A Variant Genetic Algorithm for a Specific Examination Timetabling Problem

in a Japanese University,” CJAI, vol. 1, no. 2, p. 100622205848, Sep. 2022, doi:
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10.2174/2666782701666220610145137.

7. 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.

(B) Referred Conference Proceedings

L8RS 5, I 2y R F=HLRFEE AW A VEESUERVETIE,
FEALFR AR 29 [AIAER RA(NLP2023), 2023 4E3 H 13 H~17 H. ##8. pp.1896-1900.

2. KBS, TP R H o K HREICKR L CEEORBLZEH Uz EAEEOR A,
FEALFR AR 29 [AI4ETR K AX(NLP2023), 2023 463 H 13 H~17 H. ##8. pp.12414-2418.

3. T. Phuntsho and T. Gonsalves, “Maximizing the Net Present Value of Resource-Constrained Project

]

]

Scheduling Problems using Recurrent Neural Network with Genetic Algorithm,” in 2023 International
Conference on Intelligent Data Communication Technologies and Internet of Things (IDCIoT),
Bengaluru, India, Jan. 2023, pp. 524-530. doi: 10.1109/IDCIoT56793.2023.10053390

4. T. Phuntsho and T. Gonsalves, “Hybrid of Simplified Small World and Group Counseling
Optimization Algorithms with Matured Random Initialization and Variable Insertion Neighborhood
Search Technique to Solve Resource Constrained Project Scheduling Problems with Discounted Cash
Flows,” in AICCC 2022: 2022 5th Artificial Intelligence and Cloud Computing Conference (AICCC),
Osaka, Dec. 2022. doi: https://doi.org/10.1145/3582099.3582110.

5. T. Gonsalves, Teaching Ai the art of making moral decisions, MIRAI2.0 Research & Innovation Week,
2022, Nov. 15-17, 2022, Kyushu University.

6. R. Komatsu, A. A. Arntzen Bechina, S. Giildal, and M. Sasmaz, "Machine Learning Attempt to
Conflict Detection for UAV with System Failure in U-Space: Recurrent Neural Network, RNN," in
International Conference on Unmanned Aircraft Systems, Dubrovnik, Croatia, June 21-24, 2022.

7. Xue Zhihan, and Tad Gonsalves, “Short-Term Visual-IMU Fusion Memory Agent For Drone’s
Motion Planning” in 2022 10th International Conference on Information and Education Technology
(ICIET), Matsue, Japan, Apr. 2022.

8. T. Phuntsho and T. Gonsalves, “Solving NPV-Based Resource Constrained Project Scheduling
Problem Using Genetic Algorithm,” in 2022 10th International Conference on Information and
Education  Technology (ICIET), Matsue, Japan, Apr. 2022, pp. 409-414. doi:
10.1109/ICIET55102.2022.9779035.

9.J. Li and T. Gonsalves, “A Hybrid Approach for Metaheuristic Algorithms Using Island Model,” in
Proceedings of the Future Technologies Conference (FTC) 2021, Volume 3, vol. 360, K. Arai, Ed. Cham:
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https://doi.org/10.1145/3582099.3582110

Springer International Publishing, 2022, pp. 311-322. doi: 10.1007/978-3-030-89912-7 24.

4. Collaborative Research at Sophia University

I have been working with Natural Language Processing (NLP) projects in English and Japanese.
In 2020, 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 Al techniques. Although the research work was largely hampered by
COVID-19 pandemic, the project was successfully completed at the end of the academic year 2022.

5. Educational responsibilities

Regular Courses Taught in Japanese

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

Seminars Taught in Japanese

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

Simulation Engineering, Information Literacy, PhD supervision

Under-grad thesis directed:

1. Pre-processing for Spanish corpus

2. Deep Learning for mastering Spanish definite and indefinite articles
3. Drones for solid waste detection

4. Self-learning for depth estimation in drones

5. Depth estimation methods for autonomous driving

Grad courses taught:

Artificial Intelligence, Information Science Seminar, JavaScript Programming, Grad School
Informatics Exercises.

Master’s thesis directed:

1. 6D pose estimation for a robotic arm used in the solid waste disposal

2. Hyponym discovering multi-featured words

3. Autonomous grammar error detection and correction

4. Modelling and Predicting COVID 19 Cases in Japan using Machine Learning

5. Comparison of the effects of LSTM, GRU and different attention mechanisms in building a

guestion and answer seg2seq model-based chatbot
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Doctoral thesis directed:

1. Xue, Zhihan: Visual Perception Deep Reinforcement Learning for Autonomous UAV Flight,
September 2022.
2. Upadhyay, Jaychand Loknath, Multi-view human gait recognition, March 2023.

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. I 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

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.

Open Campus Lecture: Tad Gonsalves, “What can Al do and what it cannot do, Yotsuya campus, Aug.

5,2022.

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
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JeRiEE =

TR TR FRA ) F2 I LEE8
BUATHEL : S0 = 7Y A N EE - REREE (SHEERMER) - MEERE
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8. HLEMIEE)., ZoM (LioHEHZEENAVWEHEASNIZHEIZE U THRRLTL X
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)

REF =T F ¥ VU NRZADERML T EROMAHEE LT, BRI —F— [Math
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Department:Information and Technology

Name:Fabien Trihan

1. Please specify research area and keywords

Arithmetic Geometry, Number Theory

2. Research theme
Elliptic curve over function field of characteristic p and related conjectures like Birch and

Swinnerton-Dyer, Iwasawa Main conjecture.

(Prospects)
At the present we are studying the mu-invariant of elliptic curves along Z p-extension and also

we are trying to generalize the Iwasawa theory of elliptic curves to more general coefficients

3. Research results for fiscal year 2022

Published Paper:

Trihan, Fabien; Brinon, Olivier On the zeroes and poles of L-functions over varieties
in positive characteristic. J. Reine Angew. Math. 789 (2022), 265-281. 14G15 (11G25
11M38 14G10).

Talks:

March 2022 Tata Institute, IISc Bangalore, on the Tamagawa Number Conjecture with

coefficients in characteristic p

September 2022, University of Padova, on the Tamagawa Number Conjecture with coefficients

in characteristic p
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December 2022, Taiwan National University: on the Tamagawa Number Conjecture with
coefficients in characteristic p

March 2023, IISc Bangalore, On the p-adic L-function of overconvergent F-isocrystals

4. Collaborative research activities both on and off campus

February 2022: stay at the University of Rennes 1 with prof Gros
March 2022: stay at IISc Bangalore with Prof. Kakde

December 2022: stay at National Taiwan University with Prof. Tan
March 2022 : stay at [ISc Bangalore with Prof Kakde

5. Educational activities

Linear Algebra, Calculus, Exercise for green Engineers
< PR > B R E )

PR > BT [ TRy 7 2]
B o 5E B

Seminar and Sotsugyo kenkyu

6. Self-evaluation of educational activities
It was the first year in face to face after the covid years. Very positive. I had good evaluation by

the students, and I really enjoy teaching again in classroom compared to Zoom.

7. Activities other than educational research none
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8. Social contribution activities and others none
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BFAE5F « (OR07, KBl
XUk RTRE RIS, AR, 7 7 A — (O L

2. MIRT—~ (BE5EETHRET—~ &AL, IEOPRNMEZE 2R LT ZE, £, &
ERbIUT, FEMEREL (1) PFROT—< 2 AL T EE,)

AP S iz B BEORE S R

FEARFREE DAt b IR O IR OR

FEREEROSZEAERERERT vy L 7 T 28 —REOBIHE

(&)

FEERESE O LA F ROV Cadapeted & W) RMETFIZBW TR A T v 7 AD

FNZoNWT, BAERMRRREET,

B & 0 B ST R S iz B RE O fh LA S o B 72

LRI OWTH TR 25T, £72. T E S HIZ—#D Kac—Moody DHAIZHER L X 9

ERFEIL TV 5,

ZHARERICBERT 2 %M EORT > v v LOEIRIZOWT S BRI E 572007

NI Y RLEFE LT,

3. 2022 FEEDOHIERE Ghirik, F2RKREDOLEHE) 2 M [ LB REHREBENEERT — ¥
NR—=Z | IZHFTHRALTL SN, 22Tl SRR E L= E I3 EEE

il
P
A
llﬂ_lﬁl/
-

C
A
/N
o
ok

AMSCHRE 1 AR, et 2 AR, T 1K

[1] Kanakubo, Yuki; Nakashima, Toshiki. Half potential on geometric crystals and
connectedness of cellular crystals. Transform. Groups 28 (2023), no. 1, 327--
373.

Z DL TIX. cellular crystal IZOoWTH LWERY 52 FOEREMELIEHA L
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4. REFBRNMNTEIT HILRIRRAFFEIEED LRI, FlILEpfgee L 2 mEsx CRRA LT

IV, FOM, URT YL HEES, EIT—BERERHV ELEDL, ZHUTMATLEE Y,

Gleb Koshevoy, @AMRAHEE —f b S L72/IMTHIRE ZNEZHBLTHDOT LT Y XL

(DU T [FNFIE & FE it T,
Manal Alshuqayr & ififi b 2B O BFLIE AR RIS D W CHE[FFSE 2 FhE T,
Suchada Pongprasert & Kailash Misra & C affine geometric crystal {2\ C L[RRS4 S

TTHD,

5. BETEE (0 Lz, EREGEREOMBLAZRAL T ZE, #EAE LSO IR
ISR BHEED, E7IET XA FRPEEMERAR EBH Y £ L2 ZAITMA T IZEW,)
AL BURECFA, RECEIER &R, RECHRm 1, THSEE 11,
FERAFREEL, Ber R EEE 1L B 27— 1L 22 LI,
Dr. THESIS GUIDANCE, K[
6.

6. BEWREIO B COFME (1Y Lm2ARERBICOWT, BT L 7r— OfER0HRER, W8, LK
— NEOFAGER L OB SME 2 RICH TG L, L3 Lz IS+ 2 R048 % O E L IZ OV T
AL TLEZEY, By TREY T AREH LIZANEDOERIRIC OV THHSTHMEL T2 EW,)

MHERFEICS E-o THTL VR TOABEMHEA LK T T, RSATOKE LY R L

72U,
7. BBHRUSNDIEB) CENE-IIANOER, FERREEZTALTIE SN, 7 5 A HERCAHE
DI =% T I N—F72 Y COFEMLEHET,)

()
B s, BTHEELRE

(54 HABCERBER AR v >3 UEEEA
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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. BT —~ (fEGkEE ORET —~vE&RAL, MAOTRIMEZZREL TS, £z, &
EWHRBHIUL, FEPERDEL FL) FROT—~ZRBALTIIEEN,)

[1] Schur ZHE ¥ — ¥ BE D& OfigHA

[2] Kloosterman F1~DOREHFHAEFRANT 7' 0 —F

3] [EERIBHOME] (20

[4] TSEfeE—2 % (0

(5] Tg-WomDISHE g-F&5r DIAE (Z501)

(6] lq-—HREH & g-~—&Ba% (Z40F)

[7] TStudy on multiple poly- Bernoulli numbers | (&7

3. 2022 FFEDFERR Ghocs#, FRERFOERY 2 NI [ EERERBEEWRIERT — 4
N=Z IR TRRAL TS IZE Y, T 2T, ERRIE R EITEREFES TRAL TS ZS,)

Schur ZH ¥ — & B D HEE D fiF i

FEATHFZEIZ W TE A LTz, Euler-Zagier B % 8 — & B O & W35k Tod 5 Schur
ZEEY— 2T, HERREE B KO EERIIEE O 2R b EhbETWNL Z L b,
INFETOLZEL—XBEEOMIE LI OT 7 v —F TOXEBOMHEANYFEIND. KE
FEDOBIZETIX, Schur B E 2 IIZEE —Z BEHIZB W T O TWERERO Schur £
B =B AOIIRB L O HIZBb 20 X — A FOZEBIC DN TEE LTz, BRI
(ZEL T D 8RO FERk R A 15 7-. (A 2, [11[7])

(1) REWEK CEREBELRRS) & OFEMZEIZIBVT, Schur BT STV % Pieri 24
X% Schur ZEY—ZBICHNT 52 L 2BLE LI,

Schur BA¥Z %32 Pieri AL B72 ¥, Schur £ & ¥ — % B#ic>W\WTiE, HL<x 5
EROBEMSNDAENEEE 72D, ZHUZxF L, #7212 Pushing rule &9 HHIZE A
THZLICKY, R AESD Z LTI LTc, R E £ L Olimh S n:.

(2) KRERAEK GERIERT) L OIFEHEIZHBV T, Euler-Zagier B L HEE — # BB W
TR SEOX AR L OKEF IR 0E Schur 2 Y — & BRI HEiE 3 D HFZEIC L D fA A4,
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FEERAIEZSHER TH D Jacobi-Trudi ARE HW5H Z & THRR A G-, AR Z T
FLOTHEMmLE.
(3) EHWK GRS BILOKRBRAK ALK L oEFRFSEIZEBVT, Schur
ZHEY — ¥ B O KRFBMR 2 EFZME LI KM ES D Z STl Lie. Al s £
& O TSGR E & T o Tz
(4) Euler-Zagier T D% E¥ — # BI%¥21%, harmonic f%, shuffle f5 & Vo 72 2 FREH DR
RGN AL, ZhUzxt L, Schur Z#EE— % B%ZIE harmonic & L 2Ff72 720, sHK
HURFIRLRS) & OERIBFZEICHB W T, shuffle BEOHER 2\ L 5 72D O RTRES Z ] 52>
IZ L, Factorial Schur ZHY¥ — % BEOEANIC LY, ZOMER LIS 52 LTI,
SIS E DR LT,
GYIaA# K @HEKT) L OHFEMIEICB T, Schur BEIZ>WTHmHERTWD
Giambelli A% Schur ZEHE —Z BEIHR LR EZ WS Z LI2 XY, Schur £H
B—FEEOLEL—FZEBEZH T LWERREZSGD Z LTI Lz, KRR Al
FLOTHEMmLE.
)RR (FERY) B LUK CGOERRY) & oEFRFEIZIBWT, Schur
B945%? 9th variation (25T, {THIRXFE R & Plucker BRI HW D Z & TH LW 2 kB
A Z G, AWFERCR 2 A AR 2 2023 AR ITBWTRE L7z,
(DZHERY VX —A X, IR E DT ORBERICE N HFEETH 5.
COFBEAERTR T, ZEE—XEKOEH LD EEE S, BEETER AL L
OO D THRIEZMIFLEEETRIND.
BERERK (ERERT) BROWHEEMR (KIREERT) L oERFEICHBWT, &
AU AN X —AFD FFREPADLGEIZB T, & 2 f Stirling %% W 72HRARE X
OB Z R 2 SIS LTz, 72, FafM BB EEEz W -BEETRESNLD
GEMEZER) AN —AHFEEHEL, TO_HEHBIOZEOHEIC, BEFEOZERY
NN =AW RRE G2 To. RFERIE, MXICELDTERTTH .
®BFEHREREK (ERKRY) Lo s LT, Schur £EE—#BEMoMEIcEH L,
Schur % Bt ok s LN ZAUCBIFR T % Schur L H AR U ~L X — A %), 35 LU Schur
i Arakawa-Kaneko xi B2, Schur %! Kaneko-Tsumura eta-BI#{ZE AL, Z 5O
BIZOWTELE L., e LT, Schur ! Arakawa-Kaneko xi-Bd#%35 X OV Schur !
Kaneko-Tsumura eta-BA#IZ35\\ T, ADMEIZE T HED Schur B~V X — 1 TERKI L
DT lamUlc. AR A S 5 R BT — 2 RE I TR EE Th 2 KI5
FERNFER L.

Kloosterman f1~OEAFHAEEFRAY T 7' 0 —F

FEHEFn Kloosterman Fni%, #f G=SL(2,Z)?® Bruhat %)fi# & B4% 4 % Kloosterman %4 F
ICEREIND Z LA INTWA. 22T, Bruhat /501, B G EBIRT 27 A VEEW
ERVIVERGEE B Z HHWT G=BWB &t RSO0 TH 5. A7 TIL, Eren Mehmet
Kiral K& OIFRBFZEE LT, Kloosterman FiOEK)F K OFAAH i romE & 2 T L,
Kloosterman FNOME OfEBH & S HIZEL Y #HA, G=SL3, 2O\ T, /LT L /hEWn

-76 —



E£AH EICEFR SN D Kloosterman Fl(fine Kloosteman F1)72% 2 -2 @ iy )72 SL(2)
Kloosterman FIOFECTEEAZ L2 RA L. £, KERZICHTAZ &ICLY, 5
Bl % 3 DOBOE TRITHE A TR T DRI SOV T, explicit formula 155 Z &
IR LTe. REURA £ & oiminttilisniz. EE 2, [2])

g B~ FEBR

AAEFE D AMFGLE DO PN X HWFEIEE)TlE, B ¢ U DWW TSt 2D 7. g FElUl
DI RS LOMH I W TR L. (ERE 2, [5]l6])
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SV, ZTOM, RV T A, HEES, EIF—BERENRSHVE LS, ZHITIA TS EEW,)

[1] AR K (BHEBERT) L oILFEZE, 587 —~ [Schur ZEE—ZAROLELY
— X BRIV FoR) .

[2] REBRCGOTERL RS & OILFESE, 987 —~ [Schur ZEE — & B OB ~D
YL .

[3] HHIRFFTEE (BERY) I X Ol M RCROLEER R ) & o FRINFZE, #5877 —~ [Schur
B> 2 BAFRAL

[4] WFZEsR T35 15 MR A tEOL E Y | BAME, THEEA, B TR, 2022426 3 11 B,
[5] RIMS H:[E#F2E (/ABHAY) [Zeta functions and their representations | Bif#, fHEE A, FEIK
FACPRRATARIERT, 2023 423 H 6 H~8 H.

[6] WFgEdEs 156 5 RIF R LY — 20 9eM8s) Bfe, HETA, ALK A JER R
RLARE AR — /1, 2023 453 H 19 H~20 H.

5. BEEE (HY Lo, ERIBARLOBAAERAL TS, #aEHIOE 255
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