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1. Research Field and keywords
Research Field : Al, Emotional Al, Deep Learning, Natural Language Processing, meta-heuristic
algorithms
Keywords: Affective Computing, Convolutional networks, GPU computing, autonomous driving,
drones, digital art

2. Research themes
(A) Application of Deep Learning techniques to solve problems of the type:
Indoor delivery robot
Drone flying
Image recognition
Affective computing
Business applications
(B) Creating Spanish corpus
Web scraping
Data pre-processing and document classification
Grammar Error Correction
Analyzing error patterns of students
(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
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following:

(1)

(i)

Design of an autonomous vehicle for goods delivery on campus. The vehicles maps its
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.

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.

(e) Analyzing error patterns of students: After data augmentation, a semi-supervized learning
algorithm analyzes and finds patterns in the errors committed by Spanish learners, which

can be utilized by Spanish teachers to design efficient teaching materials.
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(C) Evolutionary Algorithms

Engineering and business application problems involve many variables. Optimizing these kinds of
systems involving a very large number of variables leads to a combinatorial explosion that 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. Tshewang Phuntsho, Tad Gonsalves. Maximizing Net Present Value for Resource Constraint Project
Scheduling Problems with Payments at Event Occurrences using approximate dynamic Programming.
Algorithms (MDPI), Algorithms 2024, 17(5), 180; https://doi.org/10.3390/a17050180
2. H. D. Purnomo, T. Gonsalves, T. Wahyono, and P. O. N. Saian, “Neuroevolution untuk optimalisasi
parameter jaringan saraf tiruan”, AITIL, vol. 20, no. 2, pp. 125-134, Aug. 2023.
3. H. D. Purnomo, T. Gonsalves, Enhanced Harmony Search for Hyperparameter Tuning of Deep Neural
Networks, Journal of Soft Computing (to appear).
4. Tshewang Phuntsho, Tad Gonsalves. Selecting hybrids of metaheuristics for Resource Constraint
Project Scheduling Problems with Discounted Cashflows. Connection Science, Taylor and Francis,
Original Submission (26/10/2023), revised submission (18/12/2023).
5. Tshewang Phuntsho, Tad Gonsalves. Metaheuristics Portfolio Optimization for Resource Constraint
Project Scheduling Problems with Milestones Payments. SN Computer Science, Springer. Original

submission (29/12/2023) (under review).
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6. Tshewang Phuntsho, Tad Gonsalves. Maximizing the Net Present Value of Resource-Constrained
Project Scheduling Problems using Recurrent Neural Network with Genetic Algorithm. 2023
International Conference on Intelligent Data Communication Technologies and Internet of
Things (IDClIoT), 2023-01-05 | Conference paper.
7. 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.
(C) Invited talks and workshops
1. “Exploring the Future of AI”, Sophia UN week, Oct 10, 2023.
2. “What is AI? What are its potentials and limits?”, Japan Catholic Doctors Association, Tokyo
Branch, Kibe Hall, Chiyoda-ku, March 16, 2023.
3. Consultative Workshop on Encountering Al, Vatican Dicastery of Education and Culture, Rome,
March 22-23, 2023.
4. “How to introduce Information and Communication Technology (ICT) and Al-related
technologies in medical practices”, National Health Service (NHS) clinic, Norbury, London
March 26, 2023.
4. Collaborative Research
(A) 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 2023.
(B) International
1. PhD short course in collaboration with Umea University, Sweden
Course title: Exploring the Multi-facets of Al: The course covered multiple disciplines in Al,
including societal aspects, legal aspects, and technical aspects.
Credits: 7.5
Time: October 2 — November 17
Format: Hybrid; Virtual sessions + a full day of workshop on November 17, physically at Umeé
University, Sweden

https://www.mirai.nu/short-courses-phd-and-postdocs/

2. Collaborative Research on Al
Institution: Xavier Institute of Engineering, Mumbai
Time: August 21, 2023, to September 25, 2023.

List of activities:
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*Keynote lecture on “The future of Higher Education with the Al Challenge”
* Research on "Gait Analysis in Health-Care"
* Discussions related to "Generative Artificial Intelligence"

* Developing a Python programming course for first-year undergraduate students

3. STEC program

* Dr. Gregorius Satia Budhi, Petra Christian University, Indonesia
* Research title: An automated, machine learning-based detector for identifying suicide
ideation comments across social media

*Period: Aug. 1 ~ Oct. 31, 2023.

5. Educational responsibilities

Regular Courses Taught in Japanese

Simulation Engineering, Information Technology Tutorial I (Coordinator: Java Programming),

Information Technology Tutorial II (Coordinator: Python Programming), under-grad thesis guidance.

Regular Courses Taught in English (Green Science & Engineering curriculum, Data Science

curriculum)

Simulation Engineering, Fundamentals of Al, PhD supervision

Under-grad thesis directed:

1.

A

7.

Predicting Spanish articles using LSTM and CBOW models

Indoor delivery robot recognizing numbers and signs on elevator front panels
Drones for estimating de-forestation

PyTorch and U-Net for disease cell recognition in tissue

Lower resolution images pose estimation

Spectrogram classification using CNN

Beatles music composition using Al algorithms

Grad courses taught:

Artificial Intelligence, Information Science Seminar, Informatics Exercises, Al for business

Optimization.

Master’s thesis directed:

1.

A

Interactive music composition system using Al

Solving Puzzles with Image Recognition and Robotic Arm

Autonomous grammar error detection and correction

Development of an automatic indoor delivery robot that can get in and out of elevators
Text generation via Generative Adversarial Nets

Customized Crowd Counting Models for Campus Areas
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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.

4, 2023 (on-demand video lecture).

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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[RHRMECY) 2 FERAERE MESIE L2 GHE & EROMHR) | L NFOEE
3& 25, BN ERMPRRAZ L VERT 2L, EAE2Z 2 CTHA D ~EEET
otz A—bv PV EES - GRELCOFTETERMLT S AL, BEOSECTKILAE
HI 2R onTid, BEADORESRZ T b5, 2 FERHERH O [MERECE
HET - 11 YRR H collA0EEEZ, KFEED D b2 LMHHT 2 4ELH
2EEbnd, BE - ¥EEDICHEMR 4Q BB, BEW 3Q# 2 Mo s A —2FH &
LCEML 72, ZFEEDD o013, H 2 BO7-D0RME L DA VD > 725D
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L7z, 2023 FEEREEHIRARET v 7 — ek 3 T4 2528 3 Good Practice ] BT
R - 2B 10~30 4iMA2E,

[R5 - (58U L oWIE N ki biao <, BEGh 2 F.0 8 LCEICED
2800D My 7 EHEER LT, WESEORE . BEEREIT > GESBUERM % (FRT
278D, RELEROLZZ UTho7, 2FHERIHCH 2 o cHEHEH ICHY D IXHIK
ZHEIC L C0 52, RICREORIENE (. X HIcHifE LA D% < 2 BT
i i EEAEIC & > TAFTI 2 1S 2 DD TR L WKW TLE-oTWn5b, &
NERARHOBE ICAEDR VDT, MLrDFEEHET Z2LERD S ) A, FIRTEIIE
DEEL W, EEHIIFFECH DT, ARERLIER L2,

[HREEB ] WEEEICHFE & SFE D ZlEn Vb o7 BBIEAH) . TAHA
B b FRICE 2 BER O] Fric TRBOERE] 2 KEART—~Thd, EROWHE
iX 2 ff (Dedekind YJW7 - Cauchy #1]) Zlv& L, [FEEo#EGN: | O3H L Lo
EDEHR, BIBH DIK O —ketk o&ic bz, ~— FARHNATH 325, FHER*
AT, FAH - B ML FEIRE T 2B RO T, LA H@ERHLE L C3MHE
LLWHALEZTWwD, BREFNREEZEXMLEBAL 22, Z0EK - 5 dieb
X0, RETIRLTCWS,

7. BEWREUNOTEE) (FNE-3¥N0RE, FHRALZTALTLE S w, 7 7 X\
BO7—%v 7/ 7/ A—7RECOBEbERET, )
(%)
BT AAER - BRLAEIRIeRL « B L BOERR &R £
THHIE LR 2R Y ¥ 2 7 4FE
Begsasd  tily = 79 4 P RA - REESRE SHEERE?R) - KNEZRA
L H - FEEE Y v 2 —RAME (B
(*#4h)
HAR: 2 2024 S SEKAHEE GFER) (2024 43 A 1 H~E 1 4)

i

A

8. HA&EIEE., Zofh (LXoEBCEINAVEEASNITLEIEECHRL T A XV, )

KFEFA =T v F ¥ v XZDIFHRM L FRIOMRHE LT, Bra—J)—ilkWT, L—V
v Fa—T7 LR OBRO I ZFEEC. AEROMN G E R, RGFE I L TR
o720 (HFIRRE I - ARSREUS & L)

KRB [ Y v 7 @ELABNRE ORARIRE ] [T, [HRE? IR 2
BEomR] LEL T, EHER AR EL{TR o7,

MERE [Rv 39— 2023 4 6 HSORHE [FB2EERT 5 - FREHEES 2] No
H [FEREWKT 5] 2HMEL 7,

Pk
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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, lwasawa 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 lwasawa theory of elliptic curves to more
general coefficients

3. Research results for fiscal year 2023

Although no publication appeared this year, 1 paper is accepted, 1 is submitted and 2 others

almost completed:

1- We establish the Equivariant class number formula for p-adic coefficients over varieties
over finite fields with respect to unramified extension

2- Me and my co-author establish a comparison theorem between flat cohomology and
syntomic cohomology over smooth curves over finite fields.

3- Me and my co-authors from Taiwan National University are establishing a formula for
the change of mu-invariants of abelian varieties over global fields with respect to
Zp-extensions.

4- Me and my co-author Kim Wansu, Kwok-Wing Tsoi and Ki-Seng Tan are study a
refined form of the Birch and Swinnerton-Dyer conjecture.
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4. Collaborative research activities both on and off campus
On Campus: July 2023, me and my co-author D. Vauclair work on a generalization of

the class number formula for general coefficients.

Off campus: July-August 2023 Series of lectures are given at the National Taiwan
university concerning a Refinement of the conjecture of Birch and Swinnerton-Dyer

conjecture

5. Educational activities

Linear Algebra, Calculus, Exercise for green Engineers

<H T Hkd > B B EE ()

<BEE T > H TR (e T7gy 7 <]

BB 9e5E B

Seminar and Sotsugyo kenkyu

Preparation of the Entrance exam problems for freshmen and Graduate Students

6. Self-evaluation of educational activities

Still the year, the effect of remote teaching due to the covid pandemic was visible. | had a pretty

good evaluation by my students.
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7. Activities other than educational research
(On-campus)

(Off-campus)
I am one of the Editors of the Tokyo Journal of Mathematics.

8. Social contribution activities and others

None
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1. FESBHEXF—TU—F (—BOARDND LB EEROF—T — FERA LTI EEN,)

BFAE5F « (OR07, KBl
XUk RTRE RIS, TR, 2 7 A5 — (U, B

2. MIRT —~ (BiKkEETHRT—~ &AL, HFROPEMMEZEZ TR L TSN, 2, &
ERBHIUL, FEMEREL (L) HFREOT—~vERAL T EIN,)

JRFT b ST B ORE R IRE

FEARFRRE Dk fi B JE D BLIH R R

FEMEIEDOZHAERRERT v Vb 7 T 28— ORE%

(&)

Bz X 0 EH SN2 BT b vz & 7 REORE SR ERE S O BRR 72

LRI DOWTHI TR A ST, £72. T E S HIZ—#D Kac—Moody DHAIZHER L X 9

ERFEIL TV 5D,

ZHARRRICERT 2 &KiEdE LORT v ¥ L ORRIZONT S BRI/ L 720D T

T Y X LHEFER LT,

T 7 7 A R & IV e ATHN DO BIRICOW TR R HEE L TV 5,

3. 2023 FEEDMFIERRE Ghriesk, FERFEOEH) 2 ME [ LB REHREBENEERT — ¥
NR=Z T TFRALTL I, 22Tl ERIRIE CEEIEEEE TRALTIEEW,)

-~

aul

A SCHER 2 AR, SRt AR, YR 3 A
[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 IZ2OWTEH LWRELEEZ 5 2 FOEREMELIEH L7-

[2] Kanakubo, Yuki; Koshevoy, Gleb; Nakashima, Toshiki. An algorithm for Berenstein-

Kazhdan decoration functions and trails for classical Lie algebras. Int. Math. Res. Not.
IMRN (2024), no. 4, 3223--3277.
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O3 TIE, HH# A U — 3%} 3 5 Berenstein-Kazhdan potential % E{REY
(ZEHRT D HikE R LT,

4. RZFAIMNTB T 2 KRR RBTRIES) LRz, FNIEAMER & A ffkEs TRAL T
S0, ZOM, VY RY YL HER, EIT-BBRESHY E LI, ZATMATIEEN,

Gleb Koshevoy, @AMRAHEE —ffb S L7/ IMTHIRE ZNEZHBLTHDOT LT Y XL
(DU T [FNFIE & FE it T,
Manal Alshuqayr & ififi fih 2 JE O BLIE AR RIS D W T HE[FFSE 2 FhE T,

Suchada Pongprasert & Kailash Misra & “C affine geometric crystal {2\ C L [EIAFFE & S
T TH D,

FRFIEREC & BRIC L 0 Rk S iz AR Of i & I DWW C ORI 258 =
o TWND,

5. BETEE) (Y L%, EREFRLOBALZTAL T E S, #HER LSO I R0%40
ISR DHEIEE, 72137 F A MROEEMERAREBH Y L5 ZAIME T ZEW,)

BORALL BARECEA, (ECRIIER SR, ECREsm 1, Ry 1,

TR, ¥ 2 —v 10, 220758 LI,

Dr. THESIS GUIDANCE, K*%FiiE#EIA, 1B, %t I —/LIA, IB

6. BEWREIOEH M (Y L- EARRERHICOWT, B%E7 07— FORSEORBR, HE., L
RN— FEOER GRS OB &2 R H Ol L. TR Lz ik 23R4 1% 0t #E H IO
THRALTLEEN, HbETREY T ARCEH LIENEOERRIIC OV T HOIHEL TL &0,

FLSHY LR LH Y, £72, a T UURIORICRE T 72 DI HERF I 72 0 B & 97 ) %
WEEL LT,
7. BEHFERUNOIEE (FRNERITENOER, FERARELZTALTIES Y, 77 A TR

BOU—% L J N —F7 Y COFEMbLEHET,)

()

7837



B s, BTHEELRE

(%#4}) Tokyo Journal of Mathematics DFREZEE

8. S EWIEEN. Z oM (LHLoHEBICEENRWVEEAHIUZNLEITS U TR LT 2 EW,)
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1. EDEFLF—T—F (—BROANGDD LI ICHBHLEEROF— T — FETALTLZEW,)

WHE B - AT EGR, MA R RBLE
% — 17— | : Whittaker F8%%, Schur %%, ~V X —A %%, ZEY— X, IEaE

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

[1] Schur ZHE ¥ — ¥ BE D& OfigHA

[2] root ZE—& BEDOME DA

B] A X—AFOWE L ZDLEN] (260

B] I~ x—oZEALB—XE% (260

[4] TREOEE (%01)

[51 TV —~oB—2BBOME] (54

[6] [Arithmetical functions and Dirichlet multiplication] (Z54f)

[7]1 TSchur ZEHE—% D ¢ FELL (ELAF%E)

[8] [Hardy-Litttlewood T-A8IZRI9 HIMERIRTE] (& LAF5E)

3. 2023 FFEDIFERR Ghocs#, FRERFOERY 2 NI [ EE R ERBEEWRIERT — 4
N=Z IR TRRAL TS IZE W, 2 2T, ERRIE R EITEREFES TRAL TS EZSN,)

Schur ZH ¥ — & B D HEE D fiF i

FEATHFZEIZ BV TEA LTz, Euler-Zagier B % 8 — & B O E-H i HL5E Tod 5 Schur
ZEEY— 2T, EERrEE B KO EERmIIEE O 2R b EhbETNL Z b,
INFEFTOLZEL—XBEEOMIE L 1IROT 7 v —F TOXEBOMHEANYIFEIND. KE
FEDOBIZETIX, Schur B E 2 IIZEE —Z BEHIZB W T O TWERERO Schur £
B =B AOIIRB L O HIZBb 20 X — A FOZETIC DN TEE LTz, BRI
(ZEL T D 6 fEOWFsER R A2 7=, (A 2, [1][2])

(1) REFZRAG (RAEKR) & oILFEIFZEIZIB\W T, Fuler-Zagier ML EHY — & BB
THEY SEORRHAR T KL ORI BIR % Schur ZEE — & BIEUCHEIE T 2 AFZ0IZHL D #HL A,
AT IRIEITRE R CTh 5 Jacobi-Trudi AXEH WD Z & TRERZG7-. KRR EZFR I
FLOTHER L. &HIZ, ZREFRRIMOICHAXD Schur ZEH L — B~ DHL
RICOWNWTER L ED .
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(2) REBEK GERHEB RS BLXOKRBFRERK IR & OEFRFEIZE T, Schur
ZHEY— ¥ B0 KRFBMR 2 EFZME LI KBS ESD Z Tl Lie. Rl s £
& O TSGR E & T o Tz

(3) Euler-Zagier™ D% Y — & BA#4121%, harmonicf, shufflefd &\ - 7= 2F5E OFERE 1S
WAL, ZhUxt L, SchurZE ¥ —# B iTharmonick L 2Rz 720y, sHK R
FERIRS) L OIREFZEICERE VT, 20224 13 shuffleff OAIE 2V LD 72 DR M %
15772 L, Factorial SchurZ EEY —Z OB ANIZ LY, ZOMBEREZMRT D Z LI
R L7z, 20234 R ZAUCINA TRRDHETIEZ L 2 2 LICL D LWFRR e 7.
AR EFHITE D TER L.

(4) AWK GEREA RS & OHFEFZEICBWT, Schur BB OZER T 5 Schur P
MEB X Schur Q DL EHEY —# B EZERL, TOMWEIZOWTEL L. ¥FlZ, Schur
Q ZEE—ZBIC O WA ETRIIMEE CTh 5 Pfaffian £tk K OYGRIIMEE TH 5
AR ESTZ. X512, Symplectic #35 X T Orthogonal HL DL EL — ¥ B¥ia EFR L,
TNENOBEEN T2 EL — X BEROBAEG TREIND Z 2R L. RE5RE
FSLICE LD TEE L.

(5) MAF K (K EEKT) & OHFEFIEIZE VT, Winged ! Schur Bz >\ TS
N TV 2% Giambelli A% Winged %! Schur £ ¥ — % BEICHEE L, BEAFORE R %2 H
HZ kD, HLOBMRRESED Z LTI L. R EERSTCE L HTND.

(6) REFRAEK ORALKRT) , AZFHKK GRAEKT: D1 & U A VRS L O%WE LA E O 5
\ZH Y #7, Schur £ E Y — & B O A A JE R R 245 7ot ] B RER S (R DF5E
PSR D PR A 15 7.

g B~ LB

KRAEDAMILE DK FBEAE L HIFSEIEENCTlE, Schur ZEHE—# D g FHEUZDW
T2 7=, Schur ZEHEEX— XKD q FUOERZ 52, ZOMHEE LT
Jacobi-Trudi AR & FHIN H1THIAF R 2572, (HE 2, [7])

Hardy-Litttlewood TA8IZ B892 IN{ErIRT&E

A FE DAMIEE ORFFEAEIZ L DHEEENCIX, BRI N 2 FEH L square-full B oH
L7c & EORBPBEBUCO W TR A ED T, REEDOIETIL, Z ORI L EXHIC
BOWTRH%E &> B W ToWRIAX %47 (HE 2, [8])

4. RFENINCIRT 5 ILFRIRRPFEIRE) (LRBFE, SR ERIZER &2 @4 EE TRALTLE
I, FOM, YURT YL GRS, EITBERENRHVE LS, ZHUTMZTIIZEN,)

[1] A K (B HERY) LoLFE%E, Bst7 —~ [Winged & Schur BI85 D Z &£

— X AR W3R .

[2] REBRCGOTER R & OILFETE, 987 —~ [Schur ZEE — & B O LR ~D

PLoR] .

[3] WrgEdEs T35 16 [MBGR D E v | B, HETA, HOLTHERY:, 202346 H 10 H.

_86_



[4] RIMS HL[FAFTE (ABRELD [HETROREGH & 2 00 B, AFERNRES, R
PREEHTAIFZERT, 2023 4- 10 H 10 H~13 H.
[5] WFoEdess T35 6 MIEFE LY — 2 BFgidesy) B, HEEA, SOL RIS ER SR Y
FhAE AR — 1, 2024 423 H 7 H~8 H.

5. HEIRE) (Y L, EREVRCOBALZTAL TS, #HEAH LA OP I R0%4t
CBTHHEED), 20137 X2 PROEEHMERRENRDH Y E L7256 AU AT ZEW,)

YR (F)

REFAE I —v ], Z2605E L BHEREL ZERBEEN, ta—~ 7Tz 2,
(Bt) MEHT2E%ERm B, RFBEHE IA, BEEE I T —IVIA,

(R W o, 77—V = - 777 XfiEfr, Differential equation for natural
phenomena(F5iE = — R), ¥ I S —/ V11, 26%EM%E 1T

(Be) KRB 1B, ¥ I —/v 1B

YRR (5451

FALKRFZEEI (VAT HRAL RAVR)

HE AR AT RS TAREE IERICE T L), 2023 RN MY v e - @EE
oG ERRFEE T E ORe il iR 3E (BB RS, 202348 H 2 H.

6. BEFRBOHCITME (B4 L LB ERHIC T, BET V7 — FORECHRR, HY, L
R NSRRI B OB A e 2 I F B3I L. Lo L7z AUk 4 2 8004 O M2 DU
THALTL EE, bW TREY T SR CHH LN ERIRIUC OV T H B O L T 28 0,)

[1] 5 HKo K, 77—V x - 777 2@y, (Be)f#tT ¥ 4rim B

KR OEREITo7. BRAFE L TE, EEMEZHEZ MY AN, EEICHEZ D
EOWCTEGEREZITo7. £, FHEREAKARBROFNIIZINETOIRVIEY L& LD
WZEBRDIEHIZONWTHREERZIT o 72, KRR ONED, FHEOWINEREENE
CEAETDONEIE T Z &b, 2L ORBREADEHBKAEF S ZENTE, ZOHDREIC
BWTHREMAIZEZEICSINT 2 FENRL S b T,

Rlta—~ T TH AR

FL=NZAEAD 1 EEZHY Lz, KR TIE, RROER & T 25k~ 2 BB
O BBIR LB OO TR EL T o7, HRICROMTFANZFHL TNDL I LD,
BorOBEMBEGR A FUEE T, BFEEZFH LI R8I otrib R & FZBRICE Z > 725
WD ERICE R A B 2. FROHA 2 v 0 A L A RGYE O FHL G S B O ML, F4E
OB EZRE, By (o) OBEHRToOLENR KOEEMICKM T2, M5
FEXOICHEDIEIITONWTHD ZENTER, Lomitha 7.

[3] Differential Equation for natural phenomena

Bz IR BARBIG OB R LR A i OO T TR e 2T o 7. ZHUC k0, AR (%
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Gy OBREMRTOMBEM B L OEEMNELZFIIOT L I LR TE ., &REKR TR
I, FAENDEMREE, W TRADISHPED IR S IZ oW TEmaHii 245 7.

[4] #EFZEFRIFRIEE, BERAFIEIV

RO HEREIT o7, EROBEBIL 2 ME LT BHHRE LT - 7o, BEREITE
DIREIINAT, 77T 477 —=7Of#E & L THILEADGEEE L) bZAEICIER
SH. F£, Eh, WEALEERZIRL TN LT, BlaERD I8 ITHRHTE
DEDM EL T LSERFRH L.

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

()
WRER, BIA— S/ a— SLER

(41)
RS T4 16 EGR IO E D ), IREADS K ORISR, 2023 45 10 J
547

CWPSERE T 1T RIGR AVEOE £V |, THEEA.

« 20224F- FERIMS 2 [RIAF2E (/ABATY) [Zeta functions and their representations] ,
HEE A J6 L OSBRI SERTR R 03k 226w AR, 20234E11 7 J617.

+ 2023 4FFE RIMS JE[FBFSE (ABIRY) TRTRIEBEGH &L 2 0y, EEEEARZE
e WFERIRERE.

+ 2024 4R RINS SE[RFFE (ABIRY) TRENTAVIESGR & € DA, #EEE
e WFEREA.

<6 EHFE LY —XES, HEEA

« WF7E4E2s TCrystal bases and Then..|, HEEEA

il

\
/

il

x

\m]n
bl
)

SN

8. HEEEWIEE)., ZOM (LXomEBEICE TR VEERHIUTLEIR U TR LT ZEW,)

[1] 2023 FERMFE  FepF7E(C) [Schur £ HE B — % B OEGHIIMEE B L OMA 7m0
MEOMA L F oS (18 )
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1. FEDFLF—TU—F BOARDND LI TN EEHEOF—T — RETDALTL ZE0,)

WFFEsT 8 EACITHE S B OB, BTG IEYE ORERE D ISR
F—U— N MRREMIRE, TAYA i, MR, MR B R, M
1k

2. BT —~ (@EEXTHET—~42A L, FEOTESHRYELZIR LT ZEWN, 72, &%
ERBIUE, FEFELEL L) HEOTF—<E2TRALTLEEN,)

MR A D 53 1B O fiF

HIRE A A7 R 1 DA FH B i
(B2
NHOFEREIZ DUV T, REICHIERIZfE S b2 g+ 2 2 L 2 By e LT, BmEEs L
UL TORAICERY A TN, £72. TAYNA = —Ii572 EDECITHE > TRAESE D
B2 DR B OREREOHFEZASNITHIEEZZLHEL TS, SHIT,
AR AR T b 2 —~ = OIEABET 2 fRAT L. MO A0 MRS 5 Z(icBb 55
FHEEZHIONILE S EEZX TS, ZALDOIFFEIC LY | REDERNTH 5 IEH 72K
D) = RLEAIZ LD BT DN T, B DA, 531~V TOEMEZRD I,

3. 2023 FEDOBIEME GhskR, FRERGFOLEHE) 2 MI [ HERPHBEHIEN#T — 4
R=APCBFTRAL TS, 22T, #ERRILA LR E I EAEE TRAL TS,

BlLET N~ T AZHANT, BlLE B (EIEHR) X2 HEME~OREIZ SN T,
WYE A B AR O FARFIFE R 5 KOV O AFZE R & LRI 21TV iR SO R Lz, F7-.
FEARE 53 A DT O BRI W 5 R EEMEFI O ERIZEE 3 2k 2 LR aE & & HIoR
L7,
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4. RFEWNSNCIRT 5 LFER2BFFEIES) GLmpFse, SRILEpER & & f#iEE TRRAL T E
EW, ZOM, S URT T A HES, EIF—BRAEHRHY ELL, THUTMA T ZEW,)

TIYNA = —IRICBITDHT A hatA hORE (BERBKRT)

T AT VE R EAREIRNTIC X D~ U AREDOEGIC K DO (FN)

5. BBIEE) (R L-#%. EREIRLOBELEZLAL T EEN, #HEEH LS OP I R0%4

BT LEFEED, 037 FX PROPEBHMERAR LR HY £ L7206 ZAUTMA T ZEY,)

TEMAYFOIENE, PTIMEER, I+ —n,
AWM=, ta—~ T H A TR,
BRI D1, AR, ARl —

6. BEBBOBCIM (B4 L EABERBIconT, BE7 L r— hOMESLHRR, WY, L

N— N OGRS OB M5 2 5 B CaHli L, TR U723 2 21 R4 R oW E A F IO

TRALTLEEW, HDETREY T AR L TENEOERRBUS OV TH BEFEL TS ZEW,)

FrRWHESIH D=0 GRS T R/NR E LT,
FEMFRIIBIFE Y Efi L7z, 5% b, FAEORNPIVEHETEDX), SORIRE

DI LFFE D FERITEF DT,

7. BEHFERUNDOIEE) CENEI3 0RE, FHERRELTALTIEE N, 75 TR
DT —X% L TN —F 7 ETCOEMLELET,)

(%)
(%] BEREE S, EROVEHEE, BRI ERLZEES
(BT B ERINERES (FER)

(554 DRASIRFEBREWME s e - JShER

ip

8. HEEFEBIEE), TOM (LERoHEBICEETNAVEERHIUSNLEICE U TR LT ZEW,)
Bz L
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1. FRSBFLF—TU—F (BOARSND LB LEEROF—T — RETAL T EE0,)

e . EHxry NU—2, BF - xy NU—T TEH, BTN R - B
% —177— K : Internet of Things (IoT), ATHIRE (AI) % RU—7,
A8 R e, EeEERE Ry hU—2

2. MRT—~ (LB CHRET—~52LAL, HREOTEMBREL TR LTI, 2, &
BEARBIE, FEERLEL (L) 0T —<2DALTEEN,)

ONTFEIEE (AI) *y hU—7Z

OfbrE 2 - oY ry U —7

O%F 6 B ENRE S A7 A (Beyond 5G)

OA~Y—= R A=F VT AT A

ORI A h ANR—=ZDFERN AT TR A Z G
OmndicdE) - AEHEE 55 575

(B2

(1) Internet of Things (IoT) ZNNERT 2T % H\ 7= [Beyond 5G] it ot %
v NU— 7 OIEEE T - SRS

B =R ThDHAY— M A—F (MEHIGEER) OREEENLE, ZhEahR—1T5
HEME YRy N U — 7 OREROBIZEE LT\ D,

(2) ANLafe (A) F v 7& AWz ToT = v PF 34 20/ ML, - (K145 E 1k
ARBIEZR Y TV H A NIE(E A BT D md IS 50 A T U A X & H - R
DAF7EZR LT 5,

3. 2023 FEEDWIERE GhiriE, ¥ORFEOEK) A NI [ BB RFHEHEMENRT — 4
NR=Z M TFRALTL I, T2 TIE, ERNE2 CEEZIEESEES TRALTIEEY,)

ML LA, WHFERER A haAT o7,

4. KRZPAMCEIT 2 ELEIRRFFEIES CLRpge, FRERIER E a2 EE TRAL T
X\, oM, YURYT A HEA, EIT—BEALRHVELES, ZRICMATIEEN,)
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5. BETEE) Y L-#s, EREVRCOBALLZITLAL T E SN, #HHRHLUSOF I 040
ICBITDHEBEED. 72137 F R POERHMER R ENRH YV E LD ZAUTA T 2E0,)

w7 vz v — (BXIEIE - B0, FHh7 vy — (PG, 77— A
AL T=H V=T Y T ORRE, AR (WEEMBE TR 2 7 2), [HTIE]
fhul(E TFORRE, [BTM] Eympg, [BT3d] #Tsgs (FRET), @Ex
v U= AT L, GHI & IR, RRERES T, Ry U — 27 KFid, COMMUNICATION
AND NETWORK ENGINEERING, &P T %58k 1, HHM L¥ERI, ¥IF—11, ¥+
—/VI, FEMET, FEMEN, BX - EFLFEIF—LVI1A, R -EFL7PEIS
—/ 1B, BXR-EBEFLFEIT VA, BXR-EBEFLFEIFT—LIB, R¥FHEE I
A, RFEEEE T B, RFPFHEE DA, RFEREHEE B

(F54) BN PERE B R BTN T ¢ P Z VAl
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