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Surasak Manilam and Nopparat Pochai

DNM-02 | 35msauIniusnuaudmiumdndaa1asuniuwuun1snnesnanamaivia
laAn1 gyaaiia uae Asassad Iunsuny

DNM-03 | danesfiunauludmiunismnaaasvesaunisidadulaeliitvesdidulazisunmumieie
aanans arlsod uag oAvdl ideuIey

DNM-04 | Applying the Residual Power Series Method to a Time Fractional Black Scholes European Option Pricing with
Two Assets
Pitsinee Winyarat and Panumart Sawangtong

DNM-05 | An Approximate Analytical Solution of the Time-Fractional Navier-Stokes Equations by the Generalized

Shehu Residual Power Series Method

P. Dunnimit, W. Sawangtong, and P. Sawangtong

8. Mathematical Modeling and Mathematical Finance (MMF)

MMF-01 | Estimating the Value at Risk of Buy-and-Sell Strategy Using the RSI Indicator on the EUR/USD Exchange
Market
Rattaporn Supama and Watcharin Klongdee
MMF-02 | Mechanistic Modeling of Financial Bubble Driven by Herding Behavior and Safe-Haven Asset
Sorathan Juanjenkit and Klot Patanarapeelert
MMF-03 [ Mathematical Model for the Dynamic of COVID-19 Spread and Impacts of Vaccination, Quarantine, and
Hospitalization among the 5th Wave of COVID-19 in Thailand
Jiraporn Lamwong and Puntani Pongsumpun
MMF-04 | Modified NEH Algorithms for Flowshop Scheduling Problem
Rungrot Pholyiam, Pannarat Guayjarernpanishk, and Tawun Remsungnen
MMF-05 | fuuuiBsntineans SIaISR msundszunvedlsalain-19 Afnaanszeznatlunmadiiunsinwm
9501 INBENAY FueInT BousnY nInun FuUFSINa nenun i SuYE e e uay Aty e
MMF-06 | A Mathematical Simulation of Airborne Infection Risk Evaluation for Bus Passengers
Jenjira Sooknum and Nopparat Pochai
MMF-07 | 2-D Magnetotelluric Modeling Using Back-Propagation Multilayer Perceptron Approach: Preliminary Results
Phongphan Mukwachi, Samak Boonpan, and Weerachai Sarakorn
MMF-08 [ Encapsulation of Endofullerene Fe@C,, into Single-Walled Carbon Nanotube

Tana Sunpatanon and Prangsai Tiangtrong
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9. Mathematics Education (MED)

v

MED-01 | mswamnsinwenisuddawmadamansuaynmainnuduiivvesinGeusysuuss nadednsiandnduli 1
Fos HufifauarUiuns Tagldmstanadouduuuigmidugn
59998 dunlau uax 53zwa a51A

MED-02 | uniSeuseularl 51 @df uu Platform DBAC Style duaSuinuenisdeansnsndineans dmduinZeutu
Sfseufnundi 2
WYSUNS (ATHTEYUE

MED-03 | mslifanssunisidoussumilomaia TGT SufudeussaniionanvinuenisiouiuassadugminamsGeuies
2enax vesihBeutulsenAnuiUi 3
gNSANENS NBINI augYe LUl uaz nanasy Auia)

MED-04 | wawaansligansaeuinuiifiaduiifronadugninisnisSeudosiuusdunazmtanuasaniiazduves
Thideutuisennui g
Gnslvn Taen

MED-05 | nsdnnsiBeunisaeunuu Active Learning lusnedvadidmiuininenmand dmduinSoudulendnudi 6

T5aGsuninaiveyasel

e Taygy

10. Number Theory (NUT)

NUT-01 | Equations Related to the Sum and Product of the Fibonacci Numbers
Aram Tangboonduangjit and Shayathorn Wanasawat

NUT-02 [ Relation Between the Digit Sum of Numbers: From 1 to 10n — 1 and 10n—1 to 10n -1
Perawit Boonsomchua

NUT-03 | Divisibility Algorithm of Even Number
Itsara Saenjaroen and Apisit Pakapongpun

NUT04 More on the Quadratic Exponential Diophantine Equation (pk— 1)x + (pk)y = 22
Phornpassorn Boonchu, Janyarak Tongsomporn, and Saeree Wananiyakul

NUT-05 | gumslalouriulmi 0 + py = 7 p Wudwauanz ez n = 2(mod 3p)
ouas1 Uszansuen uas Jsevs daaren

NUT-06 [ Al the Positive Solutions of px— py = Zp in the Fibonacci and Lucas Numbers when p = 2 and
p =3
Phitthayathon Phetnun

NUT-07 | Integral Representations of the Pell and Pell-Lucas Numbers
Achariya Nilsrakoo

NUT-08 | Some Properties of k—Narayana Quaternions
Chansouk Sikhammountri and Narawadee Phudolsitthiphat

NUT-09 | Some Quadratic and Quartic Diophantine Equations with Solutions Involving Fibonacci and Lucas

Numbers

Shayathorn Wanasawat, Panida Krongkaew, Orrawan Prathumwan, and Onanong Wimolrat
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NUT-10 | Sums of Iterated Partial Sums of the K-Fibonnacci Sequence
Supamit Pimsri, Somthawin Khunkhet, and Boonyen Thongkam
NUT-11 | andfivisdsznsdmsudiv Klesawluguuuudedou

YUIN UG AUWYT UaY UQJend ATNANRD

11. Other Related Topics in Mathematics (ORT)

ORT-01 | A Generalization of Decomposition Theorem in D-minimal Expansions of the Real Field
Thanathip Phokhaw and Athipat Thamrongthanyalak

ORT-02 | System of Stochastic Grey Differential Equations with Singular Spectrum Analysis for Precious Metal
Prices Forecasting
Rammarat Panadsako and Raywat Tanadkithirun

ORT-03 | SvisnavesthadomegniesineniidsuasonananyBousetluimingsiug 511

BuUNGNE wauuIa 939550 FULaY uax Usalvynl Ignsas

12. Probability Theory and Statistics (PTS)

PTS-01 | Local Limit Theorems without Assuming Finite Third Moment
Punyapat Kammoo, Kritsana Neammanee, and Kittipone Laipaporn

PTS-02 | Some Properties of Two-Dimensional Trinomial Random Walks Conditioned on End Points
Yuparat Hommai, Monchai Kooakachai, and Wasamon Jantai

PTS-03 | Non-uniform Bound on Translated Poisson Approximation for Poisson Binomial Random Variables via
Exchangeable Pair Coupling
Kamonrat Kamjornkittikoon and Suporn Jongpreechaharn

PTS-04 [ Stochastic Models for Breaking Large Bills and Coins
Nakharin Kabbun, Wasamon Jantai, Duong Than, and Monchai Kooakachai

PTS05 | msuanuasauhazduresaudsadluiuifiidneamlunisierisua: arudan
1A W\?Tfllf’?lﬂﬁ?f’lﬁ UNE WINUNT 533UFTT

PTS-06 | m3finwimnuunssvesaiinageumuuanisesAtadsUssnsaesngudasziu Wedeyaiinisuanuasusninuy
WENLAENTILLINLLIIANNBUUNAN
Snznsal Reaiasey giua nUsy uax V17end ifeverse

PTS-07 | Modelling Volleyball Match Qutcomes by Using Modified Estimators for the Binomial Parameter
Jeeraphat Monnoi, Sutimon Jamrat, and Monchai Kooakachai

PTS-08 | Hidden Population Size Estimator of Poisson Lognormal Distribution for Capture-Recapture Data
Orasa Nunkaw and Jutamas Boonradsamee

PTS -09 | Anuianuiilauasnginssunisdesiulsalaio-19 naensseuialngvesUssnvuludmingsugiond

SQYYa a4 HeiINN ANTE AIAT NANUN MUA Ay TUEINT dausnY
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Underground Computational Mathematics:

Models and Analyses of an Evolving Subsurface of
Planet Earth

Malgorzata Peszynskal:f

! Joel Davis Faculty Scholar and Professor (Dr. hab.)
Department of Mathematics, Oregon State University, USA
Corvallis, OR 97331 - 4605

Abstract

In the talk we discuss mathematical models of complex phenomena in the subsurface of
the Earth such as flow, transport, and heat conduction, as well as mechanical deformation.
The models are coupled systems of nonlinear partial differential equations which typically
have solutions of low regularity; they also require a lot of data, frequently given at disparate
multiple scales. To use the models for prediction, we run simulations based on our compu-
tational algorithms constructed based on rigorous analyses. However, the simulations are
only useful if the data for the models are also reasonably accurate. We show how one can
construct such data from first principles starting from xray micro-CT tomography at the
millimeter scale up to the Darcy scale of meters and further to the kilometer scale of the
Arctic landscape. We illustrate with simulation examples and present current work including
the challenges going forward.

"Keynote Speaker.
Email: Malgo.Peszynska@oregonstate.edu
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Safeguarding Data Privacy:
Exploring Full Homomorphic Encryption

Alain Jean Alherbelf

'Department of Mathematics Statistics and Computer, Faculty of Science
Ubon Ratchathani University, Ubon Ratchathani 34190, Thailand

Abstract

Encryption is the process of securing the confidentiality of stored or transmitted data.
It involves encoding the information in such a way that only authorized parties can access
it. There are several cryptography architectures designed to ensure secure data transmission
and storage. For example, Advanced Encryption Standard (AES) and Secure Hash Algo-
rithm (SHA). When data is transmitted over the internet with those architectures, there
is a risk of interception by unauthorized parties and sensitive information can be compro-
mised, leading to security and privacy breaches. Full Homomorphic Encryption (FHE) is an
innovative encryption technique that enables computations to be performed on encrypted
data without the need for decryption. This means that sensitive information remains pri-
vate while computations are carried out on the encrypted data, ensuring that the output
is also encrypted. TenSEAL is a software library developed by Google. It is specifically
designed for building homomorphic applications requiring secure computations on sensitive
data. This library enables the implementation of secure computations while maintaining the
confidentiality of the underlying data. We provide an overview of FHE, examine the benefits
and limitations of using TenSEAL, and demonstrate the procedure of using the library to
perform basic computations on encrypted data.

"Keynote Speaker.
Email: alain.j@ubu.ac.th
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tKeynote Speaker
duia: thiradet@ipstac.th §5¢10v Resguang), sthai@ipstac.th @01 Unaine).

18



AR
2. INVITED SPEAKERS

Chatchawan Panraksa

o -— e D i e

Sayan Kaennakham -
Suranaree University of Technology

Assistant Professor
Weerachai Sarakorn
Khon Kaen University

*Ffical
YV U 19AK

~— =

Vice President, Data Innovation,
Krungthai Bank




The 28™ Annual Meeting in Mathematics (AMM 2024)

Department of Mathematics Statistics and Computer, X ‘."IA M M
< .

Faculty of Science, Ubon Ratchathani University, - :
‘7 " ANNUAL MEETING
Tha,lla,nd N 28 IN MATHEMATICS 2024

Arithmetic Dynamics:
Bridging Order and Chaos

Chatchawan Panraksalf
Mahidol University International College, Nakhon Pathom, Thailand 73170

Abstract

Arithmetic Dynamics stands at the crossroads of number theory and dynamical systems,
exploring how numerical patterns evolve over time. This talk introduces its core principles—
focusing on the iteration of functions over fields, the significance of periodic and preperiodic
points, and the interplay between arithmetic properties and dynamical behavior. We will
then highlight current research frontiers, including advances in the distribution of periodic
points, applications of height functions, and emerging conjectures that promise to redefine
our understanding of the field. This presentation aims to provide a clear and thorough
overview of Arithmetic Dynamics, illustrating its role in addressing complex mathematical
problems and highlighting opportunities for future research.

HInvited Speaker.
Email: chatchawan.pan@mahidol.edu

20



The 28™ Annual Meeting in Mathematics (AMM 2024)

Department of Mathematics Statistics and Computer, X ""IA M M
N .

Faculty of Science, Ubon Ratchathani University, . :
‘7 " ANNUAL MEETING
Tha,lland N 28 IN MATHEMATICS 2024

Unleashing the Potential of Applied Mathematics in
AT and Machine Learning for Modern Industry

Sayan Kaennakham!?1

1School of Mathematics and Geoinformatics, Institute of Science
2The Multidisciplinary Innovation Research Centre for Digital Transformation towards Smart Healthcare and
Modern Industry (MIDTHal)

Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand

Abstract

This talk explores the indispensable role of applied mathematics in driving innovations
in artificial intelligence (AI) and machine learning (ML). Aimed at applied mathematics
undergraduates, we journey from the core mathematical theories underpinning AI/ML to
their practical applications in various industries. By interweaving personal experiences with
insights into foundational concepts and emerging trends, we highlight the transformative
potential of applied mathematics. Attendees will learn about the mathematical backbone
of AT technologies, the transition from theoretical models to practical solutions in modern
industry, and the exciting research opportunities that await in fields. Through this session,
we aim to inspire students to apply their mathematical skills towards pioneering solutions
in Al and ML, paving the way for a future where their contributions lead to significant
technological advancements.

HInvited Speaker.
Email: sayan_ kk@g.sut.ac.th
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KKU Smart Mathematics Learning Platform

for Secondary Schools

Weerachai Sarakorn®', Thotsaphon Thongjunthug!, Warisa Nakpim?,

Somnuek Worawiset!, and Watcharin Klongdee!

'Department of Mathematics, Faculty of Science
Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

This study focuses on a digital platform to enhance secondary school students’ mathemat-
ical interactive learning experience in grades 7-9 (M.1-3). The platform comprises six courses
aligned with Thailand’s core learning standards and the Programme for International Stu-
dent Assessment (PISA). It adapts previous smart mathematical learning innovations with
carefully selected digital tools for each learning activity. Then, the platform trial testing
at networked secondary schools in Northeast Thailand and the primary learning outcome
data were collected and analyzed. The results demonstrate that the platform has promising
outcomes in promoting student engagement and learning in mathematics.

HInvited Speaker.
Email: wsarakorn@kku.ac.th
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Decoding Modern Banking:
A Mathematician’s Guide

Wauttisak Trongsiriwat!f

Vice President-Data Innovation, Krungthai Bank

Abstract

Banking is a cornerstone of modern economies. Its operations are deeply intertwined with
mathematical principles. This talk will delve into the fundamentals of banking operations,
emphasizing the critical role of mathematics. We will examine how the rising trend of artifi-
cial intelligence presents both opportunities and challenges for the mathematically inclined
within the banking sector. In addition, this talk will highlight the enduring importance of

a strong mathematical foundation for those seeking to navigate the evolving landscape of
banking.

HInvited Speaker.
Email: wuttisak.tr@gmail.com

23



W\
) \\\\

BDNTRIBUTED.»

W0 \‘ \\‘ \\\‘
W

PAPERS'“““

\\\\




3. ALGEBRA
(ALG)



The 28™ Annual Meeting in Mathematics (AMM 2024)

Department of Mathematics Statistics and Computer, X ""IA M M
N .

Faculty of Science, Ubon Ratchathani University, . :
‘7 " ANNUAL MEETING
Tha,lland N 28 IN MATHEMATICS 2024

A New Approach to Ordered Semigroup Theory:
Soft Union Ordered Semigroups

Panuwat Luangchaisri' and Thawhat Changphas®'

!Department of Mathematics, Faculty of Science
Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

In this paper, soft union semigroups, soft union left (right, two-sided) ideals and bi-ideals
of ordered semigroups are defined, their properties and interrelations are given and regular,
intra-regular, completely regular, weakly regular and quasi-regular ordered semigroups are
characterized in terms of these ideals. This paper is a new approach to classical ordered
semigroup theory via soft set theory.

Keywords: ordered semigroup, soft union semigroup, soft union left (right, two-sided) ideal,
soft union bi-ideal.

2020 MSC: 06D72, 20M12, 20M17.

tSpeaker and Corresponding author.
Email: panulu@kku.ac.th (P. Luangchaisri), thacha@kku.ac.th (T. Changphas).
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Magnifiers in some Subsemigroups of

the Full Transformation Semigroups®

Pongsan Prakitsri®*

!Faculty of Science at Sriracha, Kasetsart University Sriracha Campus
Chonburi 20230, Thailand

Abstract

For a semigroup S, an element a € S is called a left (right) magnifying element of S
if there exists a proper subset M of S such that aM = S (Ma = S). In this paper,
we provide necessary and sufficient conditions for elements in the semigroups of opposite
monomorphisms and the semigroups of opposite epimorphisms on an infinite set X to be left
(right) magnifying elements. We also determine some properties of magnifying elements in
these semigroups.

Keywords: magnifying element, transformation semigroup, injective, surjective.

2020 MSC: Primary 20M20.

*This research was financially supported by Kasetsart University Research and Development Institute, KURDI.
tSpeaker.  fCorresponding author.
Email: pongsan.pr@ku.th (P. Prakitsri)
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Posets of Ideals in Certain Semigroups of Partial
Transformations with Invariant Sets

Jitsupa Srisawat!! and Yanisa Chaiyal*

'Department of Mathematics and Statistics, Faculty of Science and Technology
Thammasat University, Pathum Thani 12120, Thailand

Abstract

This research explores the ideals and their structural properties in two generalizations of
the partial transformation semigroup. Furthermore, principal, maximal, and minimal ideals
within these semigroups are elucidated.

Keywords: partial transformation semigroups, ideals, principal ideals, minimal ideals, maximal
ideals.

2020 MSC: Primary 20M20; Secondary 20M12.

tSpeaker.  fCorresponding author.
Email: jitsupa.sris@dome.tu.ac.th (J. Srisawat), yanisa@mathstat.sci.tu.ac.th (Y. Chaiya).
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Some Algebraic Properties of Translations

on n-Ary Semihypergroups

Anak Nongmanee'" and Sorasak Leeratanavalee?*

!Mathematics Education Program, Faculty of Education
Nakhon Sawan Rajabhat University, Nakhon Sawan 60000, Thailand

?Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

Abstract

The n-ary semihypergroups, where n > 2, is a sustainable generalization of semihyper-
groups and ternary semihypergroups. Particularly, their algebraic hypersructures can be
immediately reduced to semihypergroups and ternary semihypergroup if n = 2 and n = 3,
respectively. In this article, we introduce the concept of translations on n-ary semihyper-
groups. To get our main results, we construct n-ary semihypergroups of all multivalued full
functions. Finally, we investigate some algebraic connections on the n-ary semihypergroups
of all multivalued full functions via translations.

Keywords: semihypergroups, n-ary semihypergroups, translations.

2020 MSC: Primary 20M30; Secondary 20M75.

tSpeaker.  {Corresponding author.
Email: anak nongmanee@cmu.ac.th (A. Nongmanee), sorasak.l@cmu.ac.th (S. Leeratanavalee).
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Transformation Semigroups Which are Disjoint
Union of General Linear GGroups®

Utsithon Chaichompool'! and Kritsada Sangkhanan®+*

!Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

Abstract

Let V be a vector space and U a fixed subspace of V. We denote the semigroup of all
linear transformations on V' under composition of functions by L(V'). Define a subsemigroup
Lara) (V) of L(V) by

Larany(V) ={ac L(V):aly € GL(U)}

where GL(U) is the general linear group on U. We can prove that a subsemigroup Qu (V)
of Lgrwy(V) defined by

Qu(V)={a€ Lgrw)(V):V =kera® U}

is the minimal ideal of Loy y(V). In this paper, we will show that Qu (V) is a left group
and can be written as a union of general linear groups. Then its Green’s relations and
isomorphism conditions are characterized. Moreover, we compute the rank of Qu (V) when
V' is a finite-dimensional vector space over a finite field. Finally, we describe properties of
left groups which can be embedded in Qu (V).

Keywords: transformation semigroup, left group, Green’s relations, isomorphism conditions,
embeddability.

2020 MSC: Primary 20M20; Secondary 20M19, 15A04.

*This research was financially supported by Chiang Mai University.
tSpeaker.  {Corresponding author.
Email: flash.ex@hotmail.com (U. Chaichompoo), kritsada.s@cmu.ac.th (K. Sangkhanan).
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Soft Semigroups in Terms of Rough Approximations

Rukchart Prasertpong!#, Nares Sawatraksa', and Sasisophit Buada!

!Division of Mathematics and Statistics, Faculty of Science and Technology,
Nakhon Sawan Rajabhat University, Nakhon Sawan 60000, Thailand

Abstract

In this work, we introduce the lower and upper rough approximations for uni-soft (resp.,
int-soft) semigroups, uni-soft (resp., int-soft) left ideals, uni-soft (resp., int-soft) right ideals,
and uni-soft (resp., int-soft) quasi-ideals via congruence relations on semigroups. Then, we
verify the relationship between these concepts and the classical concept of uni-soft (resp.,
int-soft) ideal theory in semigroups.

Keywords: rough set, soft set, uni-soft ideal, int-soft ideal, semigroup.

2020 MSC: 08A72, 03E20, 06F99.

fSpeaker.  fCorresponding author.

Email: rukchart.p@nsru.ac.th (R. Prasertpong), nares.sa@nsru.ac.th (N. Sawatraksa), sasisophit.b@nsru.ac.th
(S. Buada).
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The Pre-period of a Finite Cyclic Group

Pongsaphat Prachumdang’’ and Udom Chotwattakawanit!*

!Department of Mathematics, Faculty of Science
Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

Let A be a finite set and f : A — A be a unary operation. Then there is the least
non-negative integer A\(f) such that fA()(A) = fAH+1(A) and it is called the pre-period of
f- Let G be a finite group. The maximum of the pre-period of endomorphisms of G is called
the pre-period of G. In this work, we prove that the pre-period of a finite cyclic group of
order n is max{m € Z | p™ | n for some prime p}.

Keywords: cyclic group, pre-period, endomorphism, monounary algebra.

2020 MSC: 08A60; 08A35.

tSpeaker.  {Corresponding author.
Email: pong_sa_ phat@kkumail.com (P. Prachumdang), udomch@kku.ac.th (U. Chotwattakawanit).
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The Isomorphism Theorems for LU13-algebras

Jidapa Wongthipparat! and Lee Sassanapitax®'

'Department of Mathematics, Faculty of Science
Burapha University, Chonburi 20131, Thailand

Abstract

In this research, we are inspired by L-algebras, which were introduced by Rump (2008)
and widely explored in various aspects. By utilizing Python programming, we investigate
small finite cases of L-algebras and discover that a certain axiom can be dropped. We
present some basic results on a generalization of L-algebras, referred to as LU13-algebras.
Additionally, we provide the isomorphism theorems for such algebras.

Keywords: L-algebra, isomorphism theorem, ideal.

2020 MSC: Primary 08A05; Secondary 08A30, 20N02.

*This research was financially supported by Department of Mathematics, Faculty of Science, Burapha University.
tSpeaker and Corresponding author.
Email: jip6112@gmail.com(J. Wongthipparat), lee.sa@buu.ac.th (L. Sassanapitax).
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Farey Graphs and Continued Fractions over Certain
Finite Fields

Arlisa Janjing!"#, Teeraphong Phongpattanacharoen®, and Tuangrat Chaichana!

!Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10300, Thailand

Abstract

In this work, we construct Farey graphs in the fields of rational functions over certain
finite fields. We explore theirs properties and establish some relationships between these
graphs and regular continued fractions.

Keywords: continued fraction, Farey graph, rational function.
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The Diameter and Girth of Subspace Inclusion
Graphs Modulo Prime Powers

Juthamas Sangwisat!"# and Siripong Sirisuk
!Department of Mathematics and Statistics, Faculty of Science and Technology

Thammasat University, Pathum Thani 12120, Thailand

Abstract

Let Zps denote the ring of integers modulo p®, where p is a prime number and s is a
positive integer. In this talk, we introduce the subspace inclusion graph of Z,s, which is a
graph whose vertices are non-trivial proper subspaces of Zj. (for n > 2), and two distinct
vertices are adjacent if and only if one includes the other. We determine some properties of
the graph, including its order, vertex degrees, diameter, and girth.

Keywords: subspace, diameter, girth.
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tSpeaker.  {Corresponding author.
Email: juthamas.sang@dome.tu.ac.th (J. Sangwisat), siripong@mathstat.sci.tu.ac.th (S. Sirisuk).

35



The 28™ Annual Meeting in Mathematics (AMM 2024)

Department of Mathematics Statistics and Computer, l ‘a’gA M M
\ o

Faculty of Science, Ubon Ratchathani University, e o ANNUAL MEETING
Thaﬂa,nd 2 28 IN MATHEMATICS 2024

Solutions of Systems of PDEs

and Representations of A,

Sarawut Saenkarun®t?

!Department of Mathematics Statistics and Computer Science, Faculty of Science
Ubon Ratchathani University, Ubon Ratchathani 34190, Thailand

Abstract

This paper is concerned with applications of the representations of A; to PDE. By us-
ing representations of A, and intertwining operators solutions of some systems of partial
differential equations can be found by applying products of the related operators to 1.

Keywords: Representations, Lie group of class As, Lie algebra of class As.
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Upper Bounds for the Length of SEL Egyptian
Fraction Expansions for Rational Elements of
Certain Discrete-Valued Non-Archimedean Fields

Narakorn Rompurk Kanasri' and Mayurachat Janthawee!!*

'Department of Mathematics, Faculty of Science
Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

Let K be a complete discrete-valued non-archimedean field. In the authors’ earlier work,
the SEL Egyptian fraction expansion for elements of K was constructed, and characteriza-
tions of rational functions in the particular case of function fields, F' ((p(z))) and F ((1/z))
were also established, where p(z) is an irreducible polynomial over a field F. One of such
characterizations states that under a certain condition, the SEL Egyptian fraction expansion
is finite if and only if it represents a rational function. In this paper, we obtain upper bounds
for the length of finite SEL Egyptian fraction expansions for rational functions in the func-
tion fields F' ((z)) and F ((1/x)). In the case of the p-adic number field @), it is proved that
under a specific condition, a p-adic SEL Egyptian fraction expansion is finite if and only if it
represents a rational number. An upper bound for the length of such expansions for rational
numbers is also derived.

Keywords: non-archimedean SEL Egyptian fraction expansion, rational function, rational
number, function fields, p-adic number field.
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Some Shallow Elements of Coxeter Groups of Type B

Kittitat lamthong"!, Sittinon Jirattikansakul?, and Korkeat Korkeatikhun®*

1School of Mathematics, Institute of Science
Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand

2Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

Length and reflection length are two fundamental statistics on elements of Coxeter groups.
In 2015, Petersen and Tenner introduced a new statistic called depth. For the case of Coxeter
groups of type A, Woo provided a characterization of shallow elements in terms of their cycle
diagrams. In this paper, we characterize certain shallow elements in Coxeter groups of type
B using their cycle diagrams.

Keywords: Coxeter group, signed permutation, reflection length, cycle diagram.
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Functional Graphs of Non-Monic Linear Polynomials
on Finite Field Extensions*

Suphawich Sengpanich’ and Nithi Rungtanapirom?*

Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

Functional graphs are introduced to study iteration behaviors of functions via their graph
structures. Many papers consider monomial functions over commutative ring. In this work,
we are interested in graph-theoretic properties of functional graphs of linear polynomials on
finite field extensions; for example, the indegrees of vertices and the structure of components
— the number of components and order of symmetry. Furthermore, the quotient digraph of
functional graph by a suitable group is introduced to observe the similarity of merged vertices
and components. The main ingredients of this work are the Mobius Inversion Formula and
the Galois theory of finite field extensions.

Keywords: functional graphs, finite fields, group actions on graphs, arithmetic functions.
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A Fast Forward-Backward Algorithm Using
Linesearch and Inertial Techniques for
Convex Bilevel Optimization Problems

with Applications in Data Classification
of Some Noncommunicable Diseases

Piti Thongsri®’ and Suthep Suantai®*

'PhD Degree Program in Mathematics, Department of Mathematics,
Faculty of Science, Chiang Mai University, Chiang Mai 5200, Thailand

2Department of Mathematics, Faculty of Science,
Chiang Mai University, Chiang Mai 5200, Thailand

Abstract

In this talk, we study convex bilevel optimization problems for which the inner level
consists of the sum of two proper, convex, and lower semi-continuous functions. We pro-
pose and analyze a new accelerated forward-backward algorithm using linesearch and inertial
techniques for solving a solution of convex bilevel optimization. We then establish a strong
convergence theorem of the proposed method under some suitable conditions. As an ap-
plication, we apply our algorithm to solving data classifications of some non-communicable
diseases. We conduct a comparative analysis with existing algorithms to show the effec-
tiveness of our algorithm. Our numerical experiments confirm that our proposed algorithm
outperforms other methods in the literature.

Keywords: convex bilevel optimization problems, Hilbert spaces, forward-backward algorithm,
Linesearch, classification problems, non-communicable diseases.
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A Novel Double Inertial Viscosity Algorithm for
Convex Bilevel Optimization Problems with
Application to Image Restoration Problems

Kobkoon Janngam!'f, Rattanakorn Wattanataweekul?, and Suthep Suantai®*

'Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

2Department of Mathematics, Statistics and Computer, Faculty of Science
Ubon Ratchathani University, Ubon Ratchathani 34190, Thailand

Abstract

In this talk, a new double inertial viscosity approximation method with a linesearch
technique is introduced for solving convex bilevel optimization problems. We establish strong
convergence properties of the proposed method under mild conditions and employ it to
solve convex bilevel optimization problems. The method is further applied to the image
recovery problem. Our numerical experiments show that the proposed method achieves
faster convergence than other related methods in the literature.

Keywords: convex bilevel optimization, double inertial steps, image restoration problems,
linesearch technique, viscosity approximation.
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Convergence and Stability of a New Hybrid Iteration
Scheme for a Contraction Operator in Banach Spaces
with Applications”

Chonjaroen Chairasiripong®', Damrongsak Yambangwai!, Papinwich Paimsang!, and
Tanakit Thianwan'+*

!Department of Mathematics, School of Science, University of Phayao
Phayao, 56000, Thailand

Abstract

The purpose of this paper is to introduce a new hybrid iterative process and establish the
strong convergence theorem and T-stability of the new hybrid iterative scheme via a contrac-
tion operator in Banach spaces. Further, we show that our iteration process is faster than
a number of existing iteration processes. Our main result shows that the proposed iteration
process converges faster than Noor iteration in the sense of Berinde (Iterative Approximation
of Fixed Points. Efemeride, Baia Mare, 2002). We support our analytic proof by a numerical
example in which we approximate the fixed point by a computer using MATLAB program.
Moreover, we apply the use of the proposed method to generate polynomiographs.

Keywords: strong convergence theorem, T-stable, rate of convergence, contraction operator,
polynomiograph.
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Convergence Analysis and Polynomiographic
Visualization of Picard-SP Hybrid Iterative Methods*

Kaiwich Baewnoi®’, Damrongsak Yambangwai', Papinwich Paimsang!,
and Tanakit Thianwan'*

!Department of Mathematics, School of Science, University of Phayao
Phayao, 56000, Thailand

Abstract

The purpose of this paper is to introduce and study a new fixed point iterative method,
named Picard-SP hybrid iterative method (PSPHM for short). This new iterative process
can be seen as a hybrid of Picard and SP iterative processes. We also compare the rate of
convergence between the proposed iteration and some other iteration processes in the liter-
ature via a numerical example. Specifically, our main result shows that PSPHM converges
faster than Noor iteration in the Berinde’s sense. Moreover, we also establish a stability re-
sult for our newly developed iterative process. Furthermore, we show the use of the proposed
method to generate polynomiographs.

Keywords: Picard—Noor hybrid iterative method, rate of convergence, stability, convergence
analysis, polynomiograph.
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Approximation Theorems for G-nonexpansive
Mappings in Hyperbolic Spaces by Using Two-step
Iterations”

Tanakit Thianwan' ¥ Maliha Rashid?, Amna Kalsoom?, and Sana Jabeen?

'Department of Mathematics, School of Science, University of Phayao,
Phayao, 56000, Thailand

2Department of Mathematics and Statistics, International Islamic University
Islamabad, Pakistan

Abstract

This article aims to approximate the results of G-nonexpansive mappings for two-step
iterations in a hyperbolic space with the directed graph. We prove A-convergence as well as
strong convergence theorems for such mappings in a hyperbolic space with the directed graph.
To support our main results, we perform numerical examples and convergence comparisons
of Picard-Mann hybrid iteration with the Ishikawa iteration process, the modified S-iteration
process, and Thianwan iteration process. The proposed algorithm has been implemented and
tested via numerical simulation in MATLAB. The simulation results show that the algorithm
converges to the optimal configurations and shows the effectiveness of the proposed algorithm.

Keywords: G-nonexpansive mapping, A-convergence, strong convergence, common fixed point,
hyperbolic space along with directed graph.
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*This research was financially supported by University of Phayao and Thailand Science Research and Innovation
Fund (Fundamental Fund 2024).

tSpeaker.  {Corresponding author.

Email: tanakit.th@up.ac.th (T. Thianwan), maliha.rashid@iiu.edu.pk (M. Rashid), amna.kalsoom@iiu.edu.pk
(A. Kalsoom), sanajabeen582@Qgmail.com (S. Jabeen).

45



The 28™ Annual Meeting in Mathematics (AMM 2024) " P
Department of Mathematics Statistics and Computer, N ‘(A M M
Faculty of Science, Ubon Ratchathani University, ~ .

o " ANNUAL MEETING
Tha,lland > 28 IN MATHEMATICS 2024

Accelerated Common Fixed Point Algorithm for

Convex Minimization Problems and Applications

Jirayut Butwang"! and Suthep Suantail*

!Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

Abstract

In this talk, we introduce a new accelerated algorithm using two-step inertial technique
for approximating a common fixed point of a countable family of nonexpansive mappings in
a Hilbert space. The proposed method’s convergence theorem was established under some
suitable conditions. Furthermore, we applied our main results to solve convex minimization
problems and data classification.

Keywords: forward-backward algorithms, nonexpansive mapping, common fixed point, convex
minimization, two-step inertial.
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Fixed Point Theory for a-G-Contraction Types on
Uniform Spaces with a Graph G

Sittichoke Songsa-ard!f

Mathematics Program, Faculty of Science and Technology
Suratthani Rajabhat University, Suratthani 84100, Thailand

Abstract

In this talk, we present the properties of a-G-contraction selfmaps in the context of
uniform spaces with an associated graph. These properties generalize a-contraction type
mappings and provide sufficient conditions to ensure the existence of fixed points. We
demonstrate our findings through a collection of illustrative examples in sequence spaces
endowed with the weak topology examples.

Keywords: a-G-contraction, uniform spaces with a graph, Picard operator.
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Endpoint Theorems of Diametrically Regular

*

Mappings in Uniformly Convex Hyperbolic Spaces

Thanomsak Laokul®’

!Department of Mathematics and Computing Science
Mahidol Wittayanusorn School, Nakorn Pathom 73170, Thailand

Abstract

In this paper, we employ the concept of diametrically regular mapping with a nonempty
endpoint set, which is a less restrictive condition compared to the endpoint condition. We
establish a A-convergence theorem for the iterative sequence produced by the mixed Agarwal-
O’Regan-Sahu method towards an endpoint of multivalued Suzuki mappings within the
framework of 2-uniformly convex hyperbolic spaces.

Keywords: diametrically regular mappings, A-convergence theorems,
strong convergence theorems, endpoint condition, 2-uniformly convex hyperbolic spaces.
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Some Characterizations of a Closed Geodesic Polygon
and a Closed Spherical Curve in a CAT(k) Space

Areeyuth Sama-Aef#, Aniruth Phon-on, Nifatamah Makaje, Areena Hazanee,
and Pakwan Riyapan

Department of Mathematics and Computer Science, Faculty of Science and Technology,
Prince of Songkla University, Pattani Campus, Pattani 94000, Thailand.

Abstract

This study examines the properties of a closed geodesic polygon in a CAT(k) space that
contains a geodesic surface, which is isomorphic to the region enclosed by a polygon with
the same perimeter in the model space Sg. This study also demonstrates the characteristics
of a closed spherical curve in a CAT(k) space, which serves as the boundary for a geodesic
surface. This surface is isomorphic to a disk enclosed by a circle in the model space Sy, with
equal radii in the CAT(k) space.

Keywords: CAT(k), total curvature, convex hull, closed geodesic polygon,
closed spherical curve.
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An Explicit Formula for Quasi-Arithmetic Mean

Sequences

Thanatkrit Kaewtem?®'

!Department of Mathematics and Computing Science
Mahidol Wittayanusorn School, Nakhon Pathom 73170, Thailand

Abstract

Let k£ > 2 and let aq,as, ..., ar be any real numbers. Define a sequence of the arithmetic
mean of a1, as, ..., ap recursively by

1
Uptk = %(an +apt1+ ...+ anJrkfl)

for positive integer n. The behavior of the sequence {a,}52; is more sophisticated when
k > 2 due to the chaos of terms. The sequence is convergent, and its limit is well-known;
however, a closed form of {a, }>2 ; has not been established. In this work, an explicit formula
for the sequence {a,}52; will be presented. Moreover, we have generalized the main result
to the case of quasi-arithmetic mean sequences. The extension will then be applied to prove
similar results where the arithmetic mean is replaced by several types of means. Finally, we
will introduce an application of our main result in finance.

Keywords: averaging sequences, quasi-arithmetic means.
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Proper Magic Sigma Coloring of Special Graphs

Panuvit Chuaephon®f and Kittikorn Nakprasit!#

!Department of Mathematics, Faculty of Science
Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

A magic sigma k-coloring of non-trivial simple connected graph G is a coloring ¢ :
V(G) — {1,2,...,k} such that o(u) = o(v) for all u,v € V(G), where o(z) is the sum
of the colors of the vertices in the open neighborhood N(z) of z € V(G). Further, a graph
G which admits a magic sigma coloring is said to be magic sigma colorable. The minimum
number k required in a magic sigma coloring of a graph G is called the magic sigma chromatic
number of G, denoted by 0., (G).

The definitions above motivate us to define the following definitions. A coloring ¢ :
V(G) — {1,2,...,k} is said to be a proper magic sigma k-coloring of G if it is a magic
sigma k-coloring and p(u) # p(v) for any two adjacent vertices u,v € V(G). The minimum
number k required in a proper magic sigma coloring of a graph G is called the proper magic
sigma chromatic number of G, denoted by o, ,(G).

In this work, not only we define the proper magic sigma chromatic number of a graph but
also we study some properties of the proper magic sigma coloring of a graph and determine
it for special graphs.

Keywords: magic sigma k-coloring, magic sigma chromatic number, proper magic sigma k-
coloring, proper magic sigma chromatic number.

2020 MSC: 05C15.

*This research was financially supported by Development and Promotion of Science and Technology Talents
Project (DPST).

tSpeaker. Panuvit Chuaephon  Corresponding author. Kittikorn Nakprasit

Email: Panuvitc@kkumail.com (P. Chuaephon), kitnak@kku.ac.th (K. Nakprasit).

52



The 28™ Annual Meeting in Mathematics (AMM 2024) ‘. ’
Department of Mathematics Statistics and Computer, X ‘(A M M
Faculty of Science, Ubon Ratchathani University, ~ .

o " ANNUAL MEETING
Tha,lla,nd > 28 IN MATHEMATICS 2024

The (3,3)-Colorability of Planar Graphs with
Specific Cycles

Pongpat Sittitrai' and Wannapol Pimpasalee®T+

!Department of Mathematics, Faculty of Science
Khon Kaen University, Khon Kaen 40002, Thailand

2Department of Science and Mathematics, Faculty of Science and Health Technology
Kalasin University, Kalasin 46000, Thailand

Abstract

A graph G is called (m,n)-colorable if a vertex set V(G) of a graph G can be partitioned
into V,,, and V,, such that the maximum degree of the subgraph G[V;,] induced by V,, is at
most m and the maximum degree of the subgraph G[V,] induced by V,, is at most n. In
2019, Dross and Ochem proved that planar graphs without 3-cycles, 4-cycles and 6-cycles are
(0, 6)-colorable. In this work, we show that planar graphs without 3-cycles, 4-cycles, 6-cycles
and 7-cycles are (3, 3)-colorable.

Keywords: vertex partition, planar graph, forbidden cycles.
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Solving a 4-Colored 5-Cube Puzzle by Graph Theory

Pichaya Kankonsue'f, Sayan Panma?, and Piyashat Sripratak®?

!Graduate Master Degree Program in Applied Mathematics, Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

2Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

Abstract

Instant Insanity is a puzzle consisting of four cubes where each face is colored with one
of the four colors. The goal of Instant Insanity is to arrange the cubes in a stack so that
each color appears exactly once on each of their four long sides (front, back, left, right). In
this study, we propose a new puzzle consisting of five cubes where the first four cubes are
the original cubes from Instant Insanity, and the last cube is a copy of one of those cubes,
called a 4-colored 5-cube puzzle. This puzzle aims to stack the original four cubes, and then
attach the last cube to a face of one of the four cubes, creating a structure known as a tower,
so that each color appears exactly once on the vertical line and the horizontal line of each
side (front, back, left, and right). To solve the puzzle, we apply graph theory to construct
graphs that arrange a tower. We show all ways of arranging the cubes to solve the puzzle.

Keywords: Instant Insanity, cube puzzle, directed graph.
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Secret Sharing from Combinatorial Designs

Nada Somswasdi®’ and Wutichai Chongchitmate!+*

!Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

A secret sharing scheme is a process where a secret is divided into shares and distributed
to each of the n parties, where a group of these parties can reconstruct the secret only when
they satisfy some conditions. In the threshold secret sharing schemes, only a group of ¢ parties
or more can recover the secret and a group of less than ¢ parties have no information about
the secret. By associating parties and shares to blocks and treatments of a combinatorial
design, we can construct a threshold secret sharing scheme with the property that if a party
loses their share, they can recover it using a secure protocol with the help of some parties
involved in the scheme. The protocol used to recover the lost share is called the repairability
protocol, and a threshold secret sharing scheme with such protocol is called a repairable
threshold scheme or RTS. In this study, we constructed four new RTS’s using four different
designs with more flexible parameters and efficiency than the existing schemes.

Keywords: secret sharing, combinatorial design, share repairability.
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Ternary LDPC Codes Based on Projective Plane

Chanya Lawong!! and Penying Rochanakul®*

!Graduate Master Degree Program in Applied Mathematics, Department of Mathematics, Faculty of Science,
Chiang Mai University, Chiang Mai 50200, Thailand

2Department of Mathematics, Faculty of Science,
Chiang Mai University, Chiang Mai 50200, Thailand

Abstract

Since the late 1990s, low-density parity-check (LDPC) codes have emerged as highly
efficient error-correcting codes and extensively utilized in communication systems. Tanner
graphs are considered one of the powerful LDPC codes representations. In this work, we
consider tanner graphs for ternary LDPC codes over finite fields and integer residue rings.
In particular, we expand the method for constructing tanner graphs of binary LDPC codes
proposed by Polak and Zhupa into a ternary Tanner graph over a finite field and integer
residue rings. This extension introduces a novel approach within the field, aiming to explore
the potential benefits and applications of ternary LDPC codes.

Keywords: low-density parity-check (LDPC) codes, tanner graphs, binary LDPC codes, ternary
LDPC codes.
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The Extreme Case of 3-PGDD’s with
Block Size 4 and 2 Groups

Apiwat Peereeyaphat'# Dinesh G. Sarvate?, and Chariya Uiyyasathian®

!Department of Mathematics and Computer Science, Faculty of Science,
Chulalongkorn University, Bangkok 10330, Thailand

2Collge of Charleston, Charleston, S.C., USA

Abstract

We introduce a generalization of group divisible 3-designs with 2 groups, 3-GDDs with
2 associate classes, into partial group divisible 3-designs, 3-PGDDs with 3 associate classes.
A partial group divisible 3-design, 3-PGDD(n, 2, k; A, 21, 112), is a pair (G U Ga, B) where
G1 and G4 are called groups of size n, and B is a collection of k-subsets, called blocks, of
G1 U G2 such that every 3-subset of G; occurs in A blocks in B and every 2 elements of
G, and 1 element of G; occur together in p;; blocks in B for ¢ # j € {1,2}. Our study
focuses on the case k = 4. We study obvious necessary conditions for the existence of a
3-PGDD(n, 2,4; A, 1121, 0), and prove that they are sufficient whenever (n — 2)A = nug;. Our
construction technique relies on the existence of a 3-(n,4,\) design and some large sets of
triple systems.

Keywords: group divisible designs, block designs, 3-designs, large sets of triple system.
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Perfect Matchings in Latin Square Graphs

after Vertex Deletions*

Thammanoon Puirod®*

!Department of Mathematics and Computing Science, Mahidol Wittayanusorn School
364 Moo 5 Salaya, Phutthamonthon District, Nakhon Pathom 73170, Thailand

Abstract

A Latin square L of order n is an n X n matrix containing n symbols, which are contained
in the set {1,2,...,n} such that each occurring exactly once in each row and exactly once in
each column. The Latin square graph of L = [a;;] is the simple graph I'(L) whose vertices
are the entries of L, and where entries a,s and a, s are adjacent if one of the equations
r =15 =5 a, = amg is satisfied. In this work, we investigate some conditions for
vertices vy, va, ..., v in V(I'(L)) such that the induced subgraph I'(L) — {v1, ve, ..., v} has
a perfect matching. Moreover, if the removal of any set of k vertices for £ = 1,2, 3, then
results in a graph of even order which has a perfect matching.

Keywords: Latin square, Latin square graph, induced subgraph, perfect matching.
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Solvability Conditions for (n? — 1)-puzzle with 1 or 2
Fixed Cells

Waitin Sinthu-urail'" and Piyashat Sripratak®?

!Graduate Master Degree Program in Applied Mathematics, Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

?Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

Abstract

(n? — 1)-puzzle is a puzzle within square board with n x n unit square cells where n > 3,
labelled as cell ¢ € {1,2,3,...,n%}, in order from left to right, and then from the upper row
to the lower row. Each of the first n? — 1 cells contains a unit square tile labelled by number
t € {1,2,3,...,n% — 1}. The other cell at the bottom-right corner contains a single hole.
Beginning with an initial configuration of the board, a player has to make moves by switching
the hole and a tile next to the hole, so that we can transform the board to the configuration
that all tiles are arranged in order from 1 to n? — 1 with the hole in the bottom-right corner
cell. The more challenging puzzle is when a board consists of some fixed cells. The tile
located at a fixed cell cannot be moved. This research focuses on solvability conditions of an
initial configuration of a board with a single fixed cell and a board with two fixed cells. We
conclude that for an n x n board with a fixed cell, any even configuration is solvable if and
only if the fixed cell is not in {2,n — 1,n+1,2n,n? —2n+1,n% —n,n? —n+2,n% — 1}. As
for a board with two fixed cells, we give conditions on the positions of the fixed cells where
not all even configuration are solvable. Moreover, some sufficient conditions that make all
even configurations solvable are provided.

Keywords: (n? — 1)-puzzle, solvability, permutation.
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Girths and Diameters of a Graph, its -Complement,
and its ¢-Complement*

Supakorn Srisawat™’ and Panupong Vichitkunakorn®*

!Division of Computational Science, Faculty of Science
Prince of Songkla University, Hat Yai, Songkhla 90110, Thailand

Abstract

The d-complement Gs and the ¢’-complement G/ of a graph G, introduced in 2022 by
Pai et al., are two variants of the graph complement. Two vertices are adjacent in Gy if and
only if they are of the same degree but not adjacent in G or they are of different degrees but
adjacent in G. On the other hand, two vertices are adjacent in G if and only if they are not
adjacent in Gj, i.e., G is the complement of G5. We provide the Nordhaus-Gaddum-type
bounds, applied from Nordhaus and Gaddum (1956), over the girths and the diameters of a
graph and its d-complement. We also provide the Nordhaus-Gaddum-type bounds over the
girths and the diameters of a graph and its §’-complement.

Keywords: Nordhaus-Gaddum-type relations, d-complement graph, ¢’-complement graph, girth.
2020 MSC: 05C35, 05C38, 05C69, 05C76.
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Local Antimagic Chromatic Number of the Cartesian
Product of Graphs

Teeradej Kittipassorn! and Kiattiyot Phibul®f+#

!Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

A local antimagic labeling of a graph G = (V, E) is a bijection from the set of edges to
the set of integers {1,2,3,...,|E|} such that w(u) # w(v) for any adjacent vertices u and
v € V(G) where the weight w(u) = > cp(,) f(€) and E(u) is the set of edges incident to u.
The local antimagic chromatic number x;,(G) is the minimum number of colors taken over
all colorings of G induced by local antimagic labelings of G. In this article, we determine
some bounds for the local antimagic chromatic numbers of the grid graphs P x P,,, the prism
graphs P, x C,, and the toroidal grid graphs C,, x C,.

Keywords: local antimagic labeling, local antimagic chromatic number, cartesian product,
paths, cycles.
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List Coloring and List Edge Coloring
on King’s Graphs

Papon Tantiwanichanon®! and Kittikorn Nakprasit!*

!'Department of Mathematics, Faculty of Science
Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

A king’s graph G, is one of graphs that represent chess pieces where each vertex
represents a square of chessboard and each edge represents a possible movement of a king
piece. The subscribe m is the number of the rows of chessboard, and the subscribe n is the
number of the columns of chessboard, both of them indicate the size of the chessboard. We
prove that king’s graphs of any size are edge-8-choosable, and for each of them its chromatic
index and its list chromatic index are equal, which shows that the List Coloring Conjecture
holds true for king’s graphs. We also obtain the values of list chromatic number of cases that
m<3orn<3.

Keywords: graph theory, list coloring, edge list coloring.
2020 MSC: 05C15.
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Deep Learning and Quantum Image Processing
in Optometry

Monchita Toopsuwan! and Umaporn Nuntaplook?!
"Money Adwise Co., Ltd., 89/330 Town Avenue Merge Rattanathibet Moo.10,

Rattanathibet Road, Bang Bua Thong District 11110, Nonthaburi
"Department of Mathematics, Faculty of Science, Mahidol University, Bangkok 10400, Thailand

Abstract

There have been recent reports of people developing eye problems: cataract,
pterygium and pinguecula derived from many environmental factors such as extensive
computer usage, sunlight exposure, and aging. For medical treatments, detecting the
difference between normal eyes and diseased eyes is essential. Image processing has
gained popularity in recent years and has been integrated in many applications in various
scopes. Convolution neural networks in deep learning can be utilized in detecting
abnormal eye conditions. Quantum image processing is also an exciting breakthrough
that has earned more attention recently. In this work, we will focus on using deep
learning on real-time prediction along with the quantum image processing technology to
assist in the initial detection process and timely treatment of eye diseases. The results
show that anomalies in eye conditions will take longer to recognize than normal eyes in
deep learning modeling. The X-ray images of diseased eyes seem darker than normal
eyes in quantum image processing. The numerical results are shown. The discussions
from these two methodologies are provided.

Keywords: deep learning, quantum image processing, optometry, real-time prediction,

convolutional neural networks.

2020 MSC: 68T07.
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Graph Convolutional Network for Multiple Traveling

Salesman Problem

Chanoknun Phunnasorn®f, Wasakorn Laesanklang®, and Tipaluck Krityakierne!*

'Department of Mathematics, Faculty of Science
Mabhidol University, Bangkok 10400, Thailand

Abstract

This study investigates the application of Graph Convolutional Network (GCN) coupled
with beam search to solve the Multiple Traveling Salesman Problem (MTSP). The GCN is
trained to model and understand the structure of the problem, including features of various
locations, their interconnections, and the number of salesmen. Subsequently, beam search
is employed to extract the final optimal routes. Our findings confirm the applicability of
this approach, yielding solutions with small optimality gaps and highlighting its efficiency in
addressing the complexities of the MTSP.

Keywords: graph convolutional network, multiple traveling salesmen, beam search.

2020 MSC: Primary 68T07; Secondary 90B06, 90-08.
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Artificial Intelligence for Forecasting Rice Yields
in Thailand

Thoedsak Saengthong!!, Thanathat Khottiam!, Chakhrit Utamapokail,
and Wanyok Atisattapong!*

'Department of Mathematics and Statistics, Faculty of Science and Technology
Thammasat University, Pathum Thani 12120, Thailand

Abstract

The use of artificial intelligence in developing a rice production forecasting model for
Thailand was investigated in this work. The planting area, rice varieties, irrigation area,
harvesting area, amount of fertilizer applied, selling price, average rainfall, temperature, and
humidity were all taken into consideration during the cultivation process. The rice yields were
estimated using the following four models: Artificial Neural Network (ANN), Decision Tree
Regressor (DTR), Extreme Gradient Boosting (XGBoost), and Multiple Linear Regression
(MLR). The results indicate that XGBoost performed better than the other three models in
terms of prediction accuracy. Therefore, this technique was used to predict Thailand’s rice
production. In addition, we separated the anticipated scenario for the years 2023-2025 into
three categories: typical occurrences, flood situation, and drought situation.

Keywords: rice yield prediction, artificial intelligence, multiple linear regression, decision tree
regressor, XGB regressor, artificial neural network.
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Detection of Parvovirus Infection in Shrimps

with VGG16

Tharyar Aung"', Pallop Huabsomboon'?*  Kittisak Chayantrakom®?,

Somkid Amornsamankul'?, and Rapeepun Vanichviriyakit®?

"Department of Mathematics, Faculty of Science, Mahidol University, Bangkok, 10400, Thailand
?Centre of Excellence in Mathematics, CHE Bangkok 10400, Thailand
SDepartment of Anatomy, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
‘Centre of Excellence for Shrimp Molecular Biology and Biotechnology (Centex Shrimp),
Faculty of Science, Mahidol University, Rama 6 Road, Bangkok 10400, Thailand

Abstract

Given that we all coexist within an ecosystem and depend
on one another, it is imperative to prioritize the well-being of all
entities rather than solely focusing on human beings. The major
aim of this paper is to identify the parvovirus infection in shrimps,
a dangerous and harmful infection that specifically targets the
hepatopancreas which is the internal organ responsible for the
intake and absorption of nutrients, essential for the growth of
shrimps. Implementing measures to prevent shrimps from
contracting that infection could have both environmental and
economic advantages. However, it is a formidable and arduous
undertaking to develop a high-quality software or program capable
of detecting prawn infections. This research will utilize the VGG 16
model, which is well renowned for its exceptional popularity in
image classification, to identify parvovirus infection in the
hepatopancreas region of a given picture file. The VGG16 model is
customized in this study by implementing alterations to its
conventional configuration. The near-perfect accuracy rates the
model generates at times implies that it is highly convincing in

generating prediction results.

Keywords: CNN, deep learning, transfer learning, VGG16, image classification.
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A Non-dimensional Mathematical Model for
Predicting Coastlines with a Double-Groin
Structure Using the Forward Time-Centered Space
Finite Difference Scheme*

Surasak Manilam ' and Nopparat Pochai %%*

"Department of Mathematics, School of Science
King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520, Thailand

*Centre of Excellence in Mathematics, MHESI, Bangkok 10400, Thailand

Abstract

Erosion is a natural phenomenon due to the unbalanced flow of sandy sediment.
The use of groin structures is one way to prevent erosion and slow the movement of
sand away from the coast. Mathematical simulations are needed to plan and analyze
changes to the coastline and help assess the cost-effectiveness of the project. In this
research, two mathematical models for coastal prediction with a straight double groin
structure are presented, namely a one-dimensional model and a non-dimensional model.
The non-dimensional model has been developed from the one-dimensional model using
non-dimensionalization techniques. The model's boundary conditions were modified in
the derivative term of the coastline change. To define that the coastline change at the
groin is influenced by the incident angle of the breaking wave crest. Additionally, the
forward time-centered space finite difference (FTCS) scheme is used to estimate annual
shoreline growth. The results show that the newly developed dimensionless model is
flexible for physical parameterization and shortens the computation time. Each year,
the local coastline with double groin structures has a continuous growth trend. the
proposed numerical model can be used to simulate shoreline evolution in several
natural topographies and designs. The proposed numerical model can be used to
simulate shoreline evolution in several natural topographies and designs.

Keywords: coastline prediction, finite difference method, double groin structure,
mathematical model, non-dimension.
2020 MSC: Primary 65N06.
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Applying the Residual Power Series Method to a
Time Fractional Black Scholes European Option
Pricing with Two Assets

Pitsinee Winyarat!! and Panumart Sawangtong"?*

'Department of Mathematics, Faculty of Applied Science, King Mongkut’s University of Technology North
Bangkok, Bangkok 10800, Thailand

2Research group for fractional calculus theory and applications, Science and Technology Research Institute,
King Mongkut’s University of Technology North Bangkok, Bangkok 10800, Thailand

Abstract

The Black-Scholes pricing model is a significant tool for the financial market to predict the
current value of the European call option. In this paper, the Black-Scholes model with two
assets is modified in the form of time fractional derivative. The fractional derivative used here
is the Caputo derivative. An approximate analytical solution of the fractional Black-Scholes
European option pricing with two assets is investigated by utilizing the residual power series
method (RPSM). An analytical solution for such a fractional problem is in the form of a
special function, the Mittag-Leffler function. The RPSM technique is to assume the solution
of differential equations as a fractional power series and then solve for the coefficients of the
series iteratively under certain requirements. Another primary outcome demonstrates that
the RPSM approach is not more complicated but is more effective in solving both differential
equations and fractional differential equations.

Keywords: Residual power series method, fractional Black-Scholes equation, approximate an-
alytical solution, fractional power series.

2020 MSC: Primary 26A33; Secondary 30B10, 32A05, 33E12.
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An Approximate Analytical Solution of the
Time-Fractional Navier-Stokes Equations by the
Generalized Shehu Residual Power Series Method

P. Dunnimit®f, W. Sawangtong"?*, and P. Sawangtong?3

'Department of Mathematics, Faculty of Science
Mahidol University, Bangkok 10400, Thailand

2Center of Excellence in Mathematics
Commission on Higher Education, Bangkok 10400, Thailand

3Department of Mathematics, Faculty of Applied Science
King Mongkut’s University of Technology North Bangkok, Bangkok 10800, Thailand.

Abstract

The motion of fluids with viscosity is explained by the Navier-Stokes equations, which
establish a connection between external forces acting on the fluid flow and fluid pressure.
This article introduces a new method for solving the time-fractional Navier-Stokes equation
using the Katugampola fractional derivative in the Caputo form of order a and a technique
known as the Generalized Shehu Residual Power Series (GSHRPS) method. The GSHRPS
method combines generalized Shehu transform and residual power series techniques to obtain
the solution, offering an analytical solution for the time-fractional Navier-Stokes equation
that depends on the parameter p. The study explores the influence of the fractional order «
and the parameter p of the Katugampola fractional derivative in the Caputo form to affect
fluid flow in a pipe. This study aids in understanding the effects of various parameters on
fluid dynamics in pipes, providing valuable insights into the behavior of intricate systems
governed by fractional differential equations.

Keywords: Katugampola fractional derivative in Caputo type, residual power series method,
generalized Shehu transform, fractional Navier-stokes equations.
2020 MSC: Primary 26A33; Secondary 40C15, 44A20, 35Q30.
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Estimating the Value at Risk of Buy-and-Sell
Strategy Using the RSI Indicator on the EUR/USD
Exchange Market

Rattaporn Supamalt and Watcharin Klongdee'*

'Department of Mathematics, Faculty of Science, Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

This article estimates the value-at-risk of the buy-and-sell strategy by using the
relative strength index (RSI) indicator on the EUR/USD exchange rate to assess market
risk in financial asset portfolios. It focusing on potential declines in market value due to
fluctuations in interest rates, foreign exchange rates, equity prices, or commodity prices.
The historical sample covers January 4, 2021, to December 29, 2023 (780 days). We
simulate the buy-and-sell strategy in 10,000 scenarios, using the relative strength index
(RSI) indicator for the EUR/USD exchange rate. For each scenario, we generate the
sequence of daily rate-of-return of the EUR/USD exchange rate over 260 days to
approximate the probability of loss. Then, we use quadratic polynomial regression to
determine the value-at-risk. The simulation measures investment risk at 95% and 99%
confidence levels, indicating the probability that portfolio losses are smaller than
estimated by the risk measure. The simulation result is that the maximum loss will not
exceed 9.48% with 95% confidence and 12.27% with 99% confidence.

Keywords: value at risk, relative strength index, forex, quadratic polynomial

regression.

2020 MSC: Primary 90-10.

*This research was financially supported by the research capability enhancement program through graduate
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Mechanistic Modeling of Financial Bubble Driven by
Herding Behavior and Safe-Haven Asset

Sorathan Juanjenkit"! and Klot Patanarapeelert!*

!Department of Mathematics, Faculty of Science
Silpakorn University, Nakhon Pathom, 73000, Thailand

Abstract

Safe-haven strategy usually used to reduce the risk among the market turbulence. It is
hypothesized that inclusion of safe-haven asset may reduce the market volatility during the
bubble. In this study, we propose the new model of financial bubble that generalizes the
previous models by adding the safe-haven asset that interacts with the behavioral change
of investors. The stability condition is derived to confine the parameter space avoiding the
stable fixed point. The numerical results are used to calculate the amplitude and duration
of bubbles. The effect of involved parameters are analyzed. This result indicates that
information from a safe-haven asset model based on mean reversion helps reduce the severity
of financial bubbles resulting from herd behavior of profit seekers in the market. Additionally,
it suggests that if these profit seekers consistently use data from safe-haven assets in the
market, the severity of financial bubbles would decrease significantly compared to when
profit seekers are interested in safe-haven assets only during crisis events.

Keywords: financial bubbles, safe-haven asset, price dynamic, herding behavior.

2020 MSC: Primary 91B55; Secondary 34A34, 37-XX, 82-XX.

tSpeaker.  {Corresponding author.
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Mathematical Model for the Dynamic of COVID-19
Spread and Impacts of Vaccination, Quarantine,

and Hospitalization among the 5" Wave of
COVID-19 in Thailand

Jiraporn Lamwong"’ and Puntani Pongsumpun'#
"Department of Mathematics, School of Science, King Mongkut’s Institute of Technology Ladkrabang,
Bangkok 10520, Thailand

Abstract

The novel Coronavirus or COVID-19 pandemic is a massive outbreak that has
affected almost every country in the world. Many methods have been sought to stop its
spreading. A mathematical model is an effective instrument that helps analyze the
pandemic situation. In this research, a new model of transmission in Thailand consisting
of vaccination, quarantine, and hospitalization is presented, aiming at seeking factors
affecting the pandemic and guidelines for reducing the spread of this disease. Equilibrium
points and basic reproduction numbers were analyzed and stability was tested. Model
fitting was performed to obtain parameter values suitable for the pandemic. Besides,
numerical results revealed that infection rates and the efficiency of vaccines played a
significant role in reducing the number of patients and controlling the pandemic
situation.

Keywords: COVID-19, standard dynamical modeling, model fitting, sensitivity
analysis, globally.
2020 MSC: 92-10; 93D20.

*This research was financially supported by School of Science, King Mongkut’s Institute of Technology
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Modified NEH Algorithms for
Flowshop Scheduling Problem

Rungrot Pholyiam!f, Pannarat Guayjarernpanishk!, and Tawun Remsungnen®

"Department of Technology and Engineering, Faculty of Interdisciplinary Sciences
Khon Kaen University, Nongkhai Campus, Nongkhai 43000, Thailand

Abstract

The Flowshop Scheduling Problem (FSP) is a powerful optimization technique used
to maximize resource utilization and operational efficiency across various industries and
applications. This includes production planning in manufacturing, logistics scheduling,
service appointment optimization, and even task scheduling in computer science and
software engineering. The NEH (Nawaz, Enscore, and Ham) algorithm is a well-
established construction heuristic method for FSP. However, its effectiveness depends on
the initial job sequence selection. This research proposes an enhanced NEH algorithm
that leverages a combination of diverse data shapes and a robust tie-breaking rule to
improve decision-making capabilities. Numerical experiments conducted with standard
benchmarks demonstrate that the proposed approach, NEHDL, reduces the relative
percentage deviation (RPD) compared to the classic NEH algorithm, emerging as the
preferred method for minimizing completion time. Additionally, NEHDL offers simplicity
compared to E-NEH, NEH3TF, and NEH4TF methods, making it straightforward to

apply.

Keywords: flowshop scheduling problem, construction heuristic method,

NEH algorithm, resource utilization, optimization.
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A Mathematical Simulation of Airborne Infection
Risk Evaluation for Bus Passengers

Jenjira Sooknum®' and Nopparat Pochail>*

"Department of Mathematics, Faculty of Science
King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520, Thailand

*Centre of Excellence in Mathematics, MHESI, Bangkok 10400, Thailand

Abstract

The released human breath has carbon dioxide, which is one of the main causes of
airborne infections. Breathing can expose us to potentially fatal airborne viruses, which
spread quickly. Those who take buses run the danger of contracting an infection. This
study proposes a mathematical model for measuring carbon dioxide concentrations
caused by human breath. Determining the amount of carbon dioxide generated by bus
passengers is the main goal of this study. An explicit finite difference method is used to
approximate the model's solution. How long passengers are willing to ride the bus
while maintaining controlled levels of carbon dioxide can be ascertained using the
model solution. To lower the danger of air infection and improve ventilation,
mathematical models were also used to evaluate the risk of air infection among bus
passengers with ventilation systems. With respect to balancing the number of
passengers permitted to sit on the bus with the management of airborne infection risk,
carbon dioxide concentration, and ventilation system potential, the proposed air
quality model was determined to be in good agreement. Improved air quality control
that balances the number of passengers allowed to ride on a bus will be a major benefit
of the ventilation.

Keywords: Airborne, Bus, Carbon dioxide, Mathematical model, Passengers.

2020 MSC: Primary 65M06.

f Speaker. ' Corresponding author.
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2-D Magnetotelluric Modeling Using
Back-Propagation Multilayer Perceptron Approach:

Preliminary Results

Phongphan Mukwachi!'!, Samak Boonpan', and Weerachai Sarakorn'*

!Department of Mathematics, Faculty of Science,
Khon Kaen University, Khon Kaen 40002, Thailand

Abstract

This paper introduces a novel method for 2-D magnetotelluric (MT) modeling that uti-
lizes a back-propagation multilayer perceptron (BP-MLP) neural network with a suitable
activation function. The goal is to predict 2-D MT responses based on the same parame-
ter suit of conventional governing equations. To validate the effectiveness and accuracy of
the developed BP-MLP algorithm, some simple resistivity models were used to test it. The
numerical results indicate that the BP-MLP algorithm performs comparably well with tradi-
tional numerical methods and is an acceptable alternative for predicting 2-D magnetotelluric
modeling.

Keywords: Magnetotelluric modeling, neural networks, BP-MLP.
2020 MSC: 7810, 68T07.

fSpeaker.  fCorresponding.
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Encapsulation of Endofullerene Fe@C,,
into Single-Walled Carbon Nanotube

Tana Sunpatanon’ and Prangsai Tiangtrong

"Department of Mathematics, Faculty of Science
Ramkhamhaeng University, Bangkok 10240, Thailand

Abstract

Encapsulating endofullerene in a carbon nanotube results in the development of
innovative nanomaterials with distinct characteristics and applications. Encapsulating
an iron atom in the middle of a C, fullerene, forming Fe@C,,, within a carbon nanotube
provides benefits such as increased stability, higher electrical conductivity, and
adjustable magnetic characteristics. Additionally, the Fe@C,, encapsulated within the
carbon nanotube shows promise for several applications including biomedical imaging,
medication administration, and energy storage. This study employs a continuum
approach to examine the encapsulation behavior of the van der Waals interaction
between an endofullerene Fe@C,, and a single-walled carbon nanotube. The Lennard-
Jones potential is used to calculate the acceptance energy and suction energy. The results
indicate that the force of interaction between endofullerene enclosed in the carbon
nanotube becomes apparent at nanotube radii of 4.728 A, 4.977 A, and 5.250 A. When
the radius of the tube is greater than or equal to 4.728 A, the endofullerene will be
accepted into the carbon nanotube because of the non-negative acceptance energy. The
endofullerene will reach its peak suction energy when moving through a nanotube with
a radius of 5.250 A. This paper demonstrates a method to determine the encapsulation
procedure for endofullerene Fe@C,, within a carbon nanotube, enabling the creation of
a more intricate system for investigating its further features.

Keywords: carbon nanotube, encapsulation, Lennard-Jones potential, endofullerene.

2020 MSC: Primary 00AT1.
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Equations Related to the Sum and Product of the
Fibonacci Numbers

Aram Tangboonduangjit' and Shayathorn Wanasawat? '+
!'Mahidol University International College, Mahidol University, Nakhon Pathom 73170, Thailand

?Department of Mathematics and Statistics, Faculty of Science and Technology
Thammasat University, Pathum Thani 12120, Thailand

Abstract
This study investigates expressing sums of two or three Fibonacci numbers as the product
of two Fibonacci numbers, using Zeckendorf decomposition as the primary technique.
Keywords: Fibonacci number, Lucas number, Zeckendorf decomposition, Diophantine equa-

tion.

2020 MSC: Primary 11B39; Secondary 11B89.

tSpeaker.  {Corresponding author.
Email: aram.tan@mahidol.edu (A. Tangboonduangjit), shayathorn@mathstat.sci.tu.ac.th (S. Wanasawat).
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Relation Between the Digit Sum of Numbers:
From 1 to 10" — 1 and 10! to 10" — 1*

Perawit Boonsomchua®'
!'Darunsikkhalai Science School, Office of Engineering Science Classroom,
King Monkut’s University of Technology Thonburi, 126 Pracha Uthit Rd.,
Bang Mod, Thung Khru, Bangkok 10140, Thailand

Abstract

Digit sums add the digits of the numerical representative in any base, which significantly
extracts some special properties that lead to applications within the interdisciplinary field.
This paper aimed to examine the association between two series: the digit sum of numbers
from 1 to 10" — 1 and 10! to 10™ — 1 for all the positive integers n, which uses the
elementary algebra concepts for extracting the general recursive formulation of each function.
Finally, the Recursive method significantly represented the previous recurrence relation form
as the general figure that is dependent only on variables n. Moreover, the study examines
the statistical simulation of auto-correlation and two-point correlation to observe the trend
behavioral graph between correlated functions. As a result, the majority of these observations
indicate a condescending behavioral graph that depicts an asymptotically and symmetrically
trending pattern that leads to the outcomes of this research offer potential applications
in interdisciplinary fields, including quantum computing (especially concerning changes in
binary sequences) and optimization problems. The study thus contributes to a nuanced
understanding of the digit sum patterns and their implications across various domains.

Keywords: digit sums, recursive formulation, correlated functions, trending patterns.

2020 MSC: Primary 40C15; Secondary 62H20, 65B05.

*This research was financially supported by Junior Science Talent Project.
tSpeaker.
Email: perawit.boon@mail.kmutt.ac.th (P. Boonsomchua)

93



Proceedings of the

¢
28" Annual Meeting in Mathematics (AMM 2024) ; ha'(A M M

Department of Mathematics Statistics and Computer, W, g s TG ()94
Faculty of Science, Ubon Ratchathani University,
Thailand

Divisibility Algorithm of Even Number*

Itsara Saenjaroen® ' and Apisit Pakapongpun® *

"Department of Mathematics, Faculty of Science, Burapha University,

Chonburi 20131, Thailand

Abstract

In this paper, we prove an algorithm for the divisibility of even numbers. Moreover,
we expanded this divisibility test and extended the rule to more digit numbers. There
will be another set of appropriate values that can be used for the same characteristics as

even divisors. This work will show a new perspective on divisibility by even numbers.

Keywords: divisibility, even integer.
2020 MSC: 11B41

fSpeaker.  Corresponding author.

E - mail address: apisit.buu@gmail.com (A. Pakapongpun).
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More on the Quadratic Exponential Diophantine
Equation (p* — 1)* + (p")Y = 2°

Phornpassorn Boonchu', Janyarak Tongsomporn?, and Saeree Wananiyakul®*

!'Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

2 School of Science
Walailak University, Nakhon Si Thammarat 80160, Thailand

Abstract

We present completed proofs of determining the set of all solutions of the Diophantine
equation in the title, which was first presented in 2015, for some fixed prime numbers p and
unconditional for non-negative integers x, y.

Keywords: Catalan’s conjecture (Mildilescu’s Theorem), exponential Diophantine equation,
integer solutions.

2020 MSC: Primary 11D61; Secondary 11A07, 11D72.

fSpeaker.  fCorresponding author.
Email: phornpassorn.b@hotmail.com (P. Boonchu), tjanyarak@gmail.com (J. Tongsomporn),
s.wananiyakul@hotmail.com (S. Wananiyakul).
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All the Positive Solutions of p* — p¥ = 2 in the
Fibonacci and Lucas Numbers when p =2 and p =3

Phitthayathon Phetnun'+#

Department of Mathematics, Faculty of Education
Kamphaeng Phet Rajabhat University, Kamphaeng Phet 62000, Thailand

Abstract

In 2023, Hashim investigated all positive solutions of the equation 2% 4+ 2¥ = 22 in

the Fibonacci and Lucas numbers. More recently, Tadee conducted a similar study, ex-
amining all positive solutions of the equation 3% + 3¥ = 22 in the Fibonacci and Lucas
numbers. In this paper, we investigate all positive solutions of the equation p* — p¥ = 2P
in the Fibonacci and Lucas numbers when p = 2 and p = 3. We prove that (z,y,2) €
{(Fy, F3, F3),(Fy, Fs, Lo), (Fy, Lo, F3), (Fy, Lo, Lo), (Fs, L3, L3), (L2, F3, F3), (L2, F3, Lo),
(La, Lo, F3), (L2, Lo, Lo)} are the only nine positive solutions in the Fibonacci and Lucas
numbers to the equation 2% — 2¥ = 22, Finally, we prove that the equation 3% — 3¥ = 23 has
no positive solution in the Fibonacci and Lucas numbers.

Keywords: Diophantine equation, exponential Diophantine equation, Fibonacci number, Lucas
number.

2020 MSC: Primary 11D61; Secondary 11B39.

tSpeaker.  {Corresponding author.
Email: phitthayathon_p@kpru.ac.th (P. Phetnun)
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Integral Representations of the Pell and Pell-Lucas
Numbers*

Achariya Nilsrakoo®!

!Department of Mathematics, Faculty of Science
Ubon Ratchathani Rajabhat University, Ubon Ratchathani 34000, Thailand

Abstract

In this paper, integral representations of the Pell numbers Py, and the Pell-Lucas
numbers Qgn 4, are presented. Using binet’s formula for the Pell and Pell-Lucas numbers to
establish some identities and simple integral calculus to prove it.

Keywords: Pell numbers, Pell-Lucas numbers, integral representations.

2020 MSC: Primary 11B39.

*This research was financially supported by Faculty of Science, Ubon Ratchathani Rajabhat University.
tSpeaker and Corresponding author.
Email: achariya.n@Qubru.ac.th (A. Nilsrakoo)
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Some Properties of k-Narayana Quaternions

Chansouk Sikhammountri’"! and Narawadee Phudolsitthiphat?*

!Teaching Mathematics, Faculty of Science,
Chiang Mai University, Chiang Mai 50200, Thailand

2Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

Abstract

We introduce k-Narayana quaternions and present several properties of these numbers,
including but not limited to the Binet formulas, generating functions, and summation for-
mulas. Our results extend and generalize some well-known theorems in this area.

Keywords: k-Narayana sequence, quaternions, generating function.

2020 MSC: Primary 05A15; Secondary 11B37, 11B39.

*This research was financially supported by The Royal Thai Government Scholarship under Thailand - Lao PDR
Bilateral Development Cooperation.
tSpeaker.  {Corresponding author.
Email: nousikhammountry@gmail.com (C. Sikhammountri), narawadee_ n@hotmail.co.th (N. Phudolsitthiphat).
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Some Quadratic and Quartic Diophantine Equations
with Solutions Involving Fibonacci and Lucas
Numbers

Shayathorn Wanasawat!*, Panida Krongkaew!!, Orrawan Prathumwan'",
and Onanong Wimolrat!'

!Department of Mathematics and Statistics, Faculty of Science and Technology
Thammasat University, Pathum Thani 12120, Thailand

Abstract

This paper presents straightforward methods offering complete solutions to quartic Dio-
phantine equations of various forms expressed as 2% — 422y? — y* = 1, 2% — 42?2y? — y* =
+5, 2% — 5y* = +1, and 2* — 5y* = £5. Additionally, we explore analogous quadratic Dio-
phantine equations to such equations. We discover that all solutions to these equations are
involving with Fibonacci and Lucas numbers.

Keywords: Fibonacci sequence, Lucas sequence, Diophantine equation, perfect power.

2020 MSC: Primary 11B39; Secondary 11D25.

fSpeaker.  fCorresponding author.
Email: shayathorn@mathstat.sci.tu.ac.th (S. Wanasawat), panida.kro@dome.tu.ac.th (P. Krongkeaw),
orrawan.pra@dome.tu.ac.th (O. Prathumwan), onanong.wim@dome.tu.ac.th (O. Winmorat).
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Sums of Iterated Partial Sums
of the k-Fibonnacci Sequence

Supamit Pimsri’f, Somthawin Khunkhet'#, and Boonyen Thongkam®

!'Department of Mathematics, Faculty of Science
Ubon Ratchathani Rajabhat University, Ubon Ratchathani 34000, Thailand

Abstract

In this paper, we present sums and alternating sums of the iterated partial sums of the
k-Fibonacci sequence. As special case, we give sums of the iterated partial sums of Fibonacci
and Pell sequences.

Keywords: iterated partial sums, partial sums, k-Fibonacci sequence.

2020 MSC: 11B39; 11A25.

fSpeaker.  fCorresponding author.
Email: supamit.p@ubru.ac.th (S. Pimsri), somthawin.k@ubru.ac.th (S. Khunkhet),
boonyen.t@Qubru.ac.th (B. Thongkam).
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A Generalization of Decomposition Theorem in
D-minimal Expansions of the Real Field

Thanathip Phokhaw' and Athipat Thamrongthanyalak?

Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

Let 98 be a d-minimal expansion of the real field. In this work, we study a generalization
of decomposition theorem. Let f: A — R™ be definable, where A C R" is nonempty. We
prove that there exist definable sets A1, V1, ..., A, Vi and definable functions g1, . .., gx such
that

(1) A=A U---UAy;
2

(2) each V; is an open subset of R” containing A;;
(3) each g; is a continuous function from V; to R™; and
(4)

4) gila, = fl4, for each i.

Keywords: d-minimality, decomposition theorem.

2020 MSC: Primary 03C64; Secondary 54H99.

tSpeaker.  fCorresponding author.
Email: tdtime.pk@gmail.com (T. Phokhaw), athipat.th@chula.ac.th (A. Thamrongthanyalak).
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System of Stochastic Grey Differential Equations
with Singular Spectrum Analysis for Precious Metal
Prices Forecasting

Rammarat Panadsako!"# and Raywat Tanadkithirun'

'Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

The precious metals are valuable assets; therefore, price forecasting is one of the inter-
esting tasks that can be conducted by several methods. In this work, the stochastic grey
differential equation with singular spectrum analysis (SGDE+SSA) model was developed to
forecast monthly prices of gold, silver, platinum, and palladium. Firstly, the one-dimensional
SGDE+SSA model was constructed to forecast prices without consideration of their price
correlations. However, these prices are supposed to have some relations, so the multidi-
mensional SGDE+SSA model (MSGDE+SSA) was created by considering the historical
correlations of those four metals to model their sources of randomness in the diffusion part
of the system of stochastic differential equations. For the sensitivity analysis, the approach
of parameter selection was developed to improve the model proficiency. Additionally, the
expectation and variance of the models were studied. The accuracy of SGDE+SSA and
MSGDE+SSA models was compared with historical prices from January 2005 to January
2024 by using the mean absolute percentage error (MAPE). For SGDE+SSA model by plot
of logarithm, the MAPEs of predicted prices for gold, silver, platinum and palladium are
2.8485%, 3.9569%, 3.2240% and 4.8571%, respectively, while the MAPEs of forecasted prices
are 5.7642%, 11.0591%, 8.5403% and 44.1193%, respectively. For MSGDE+SSA model by
plot of logarithm, the MAPEs of predicted prices for gold, silver, platinum and palladium
are 2.8485%, 3.5729%, 2.3522% and 3.4241%, respectively, while the MAPEs of forecasted
prices are 5.7642%, 11.7033%, 6.2948% and 47.8827%, respectively. This study found that
the MSGDE+SSA model has more efficiency in prediction than the SGDE+SSA model.
Taken together, the MSGDE+SSA model is highly efficient in predicting gold, silver and
platinum prices and might be a useful tool for other metals.

Keywords: precious metal prices, stochastic differential equation, grey model, stochastic grey
differential equation, singular spectrum analysis.

2020 MSC: Primary 60H10; Secondary 60H35, 60J65, 65C30.

"Speaker.  fCorresponding author.
Email: rammarat.panadsa@gmail.com (R. Panadsako), raywat.t@chula.ac.th (R. Tanadkithirun)

105



The 28" Annual Meeting in Mathematics (AMM 2024) : h"'
Department of Mathematics Statistics and Computer, _; ! .{A M M
Faculty of Science, Ubon Ratchathani University, W g s 9094

Thailand

answavesladensgnileningdinananananyseusned

Tudaningsnugssnil

¢ a

ungns viewyia®' 8335Tas Aulau’ uar Yyl Jgnsdst

fawivedafans augInereansuazmalulad wninenduseigasiugisnd 84100

UNANED

v
Saa v

nsnwasiiingusvasdiiiolinmesitadonegnieuineiidsmarenandansousedly
Jmingsugssdinu ldun qumgiiade Arduduivg Usinanhiduai avudionade uay
ArunaoINIARdsTed Taglitoyadous Tne 2500 - 2565 PndinauAsugRansineasa 8
waznsugadeniver wieuisadafuuuneinsainandndsunelvosimiagaugioniaiinaun
ndadenisanfisnine lagldisn1sanasenrauuazislassigyssamifion nan1sdnwinuin
AnunaeIMARds danuduiudtunandnnsounetludmingsugssidlufiamadiontu duwu

aUNNIRAY AMUTUALIS USunauieluadenay Anuisiaueds Januduiuslufienenssiudiy

9 Y

S v v o

fszautuddey 0.05 uazlloTauiiusinuuneInsal nuadiuuunensallaeislaseieUszam
WeadlvsgansamlunisnensalnandnnsouseUludmingsugistdlaaninduuuneinsallag
Bnsanneenam lnemuuunensallaeislaseeussamiiieuiasisnisoansenyanlial MAPE

WINAU 9.041 kA 22.161 AUaIaU

Adnaty: Tadennsgniloninen, nandnnisey, lassigdszamiiien, Nanneenye

2020 MSC: Ugainil 00A69 nRansl 68T07, 62M10

finawe  Husiandn
8wa: boyintarid2543@gmail.com (Bungws weunIa), orawan.sue@sru.ac.th (8535560 AuLau),
purinchaya.sor@sru.ac.th (Yauayntl Ignsas).

106



12. PROBABILITY THEORY

AND STATISTICS
(PTS)




The 28™ Annual Meeting in Mathematics (AMM 2024)

Department of Mathematics Statistics and Computer, X ""IA M M
.

Faculty of Science, Ubon Ratchathani University, - :
‘7 " ANNUAL MEETING
Tha,lla,nd N 28 IN MATHEMATICS 2024

Local Limit Theorems without Assuming Finite
Third Moment

Punyapat Kammoo®', Kritsana Neammanee?*, and Kittipong Laipaporn?

!Department of Mathematics and Computer Science, Faculty of Science,
Chulalongkorn University, Bangkok, 10330, Thailand

2Centre of Excellence in Mathematics, Commission on Higher Education,
Bangkok, 10400, Thailand

3School of Science, Walailak University, Nakhon Si Thammarat, 80160, Thailand

Abstract

One of the most fundamental probabilities is the probability at a particular point. The
local limit theorem is the well-known theorem that estimates this probability. In this paper,
we estimate this probability by the density function of normal distribution in the case of
lattice integer-valued random variables. Our technique is the characteristic function method.
We complete to relax the third moment condition of Siripraparat and Neammanee (2021)
and the references therein and also obtain explicit constants of the error bound.

Keywords: local limit theorem, normal density function, lattice random variable, rate of con-
vergence, characteristic function.

2020 MSC: 60F05.
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Some Properties of Two-Dimensional Trinomial
Random Walks Conditioned on End Points

Yuparat Hommai'f, Monchai Kooakachai®, and Wasamon Jantai®*

!Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

Consider the sequence {S), },>0 representing trinomial random walks, with an initial value
of Sy = 0. The subsequent terms in the sequence are defined as S,, = Y. | X;, where X;
follows a trinomial distribution with probabilities P(X; = 1) = P(X; = —1) = pand P(X; =
0) = 1 — 2p for some p € (0,1/2). The random elements {W,,},>0 are defined by W, =

W W0 < s < ¢ < 1 where W = (1/y/0/2) Spnsy and W™ = (1/3/0/2) Siay.
In this study, we investigate certain properties of W,, by examining the effects of perturbing
Ws(n) and Wt(n) with small increments. More precisely, we independently introduce pertur-
bations to W,, denoted as W,J and W, with the constraint that S,, = 0. Here, W7 involves
swapping the index i € {1,2,..., |ns]} with j € {|ns] + 1, |[ns| +2,...,|[nt|}, and W] in-
volves swapping the index u € {|ns|+1, |[ns]+2,..., |nt]} withv € {|nt]+1, [nt|+2,...,n}.
The study involves deriving the mean value between these perturbed variables and their un-
perturbed counterparts, as well as computing the mean value of the squared distance between
these perturbed variables and their unperturbed counterparts.

Keywords: exchangeability, invariance principle, random transposition.
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Non-uniform Bound on Translated Poisson
Approximation for Poisson Binomial Random

Variables via Exchangeable Pair Coupling

Kamonrat Kamjornkittikoon"! and Suporn Jongpreechaharn?*

!Department of Mathematics and Statistics, Faculty of Science and Technology
Kanchanaburi Rajabhat University, Kanchanaburi 71190, Thailand

2Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

It is known that a Poisson binomial distribution, which represents a sum of non-identically
Bernoulli distributed random variable, can be approximated by normal or Poisson distribu-
tion. In this study, we focus on the approximation of a Poisson binomial distribution through
a translated Poisson distribution. To achieve this, we introduce a non-uniform bound for the
approximation, utilizing Steins method and exchangeable pair coupling. Furthermore, we
provide an illustrative example to compare the sharpness of our derived bound with previous
result.

Keywords: translated Poisson approximation, Stein’s method, non-uniform bound.
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Stochastic Models for Breaking Large Bills and
Coins

Nakharin Kabbun!, Wasamon Jantai!, Duong Than?, and Monchai Kooakachai®' *

"Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

*Sciences and Mathematics Division, School of Interdisciplinary Arts and Sciences,
University of Washington Tacoma, WA 98402, United States

Abstract

This paper introduces stochastic models, specifically employing Markov chains, to
analyze the dynamics of breaking down large bills and coins. We derived transition
matrices and encountered challenges in manually solving the equilibrium distribution.
The investigation highlights properties of all transition matrices, characterized by
irreducibility, positive recurrence, and aperiodicity, ensuring the existence of limiting
probabilities. However, the complexity of solving the system of equations for these
probabilities prompted the utilization of a simulation study for approximation. Results
indicate that probabilities associated with each state, determined by the last digit of
the held money, are approximately equal. Furthermore, when multiple ways exist to
carry money for a given last digit, the study provides insights into the proportional
occurrence of each subcase.

Keywords: Markov chains, transition matrices, large bills and coins
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Modelling Volleyball Match Outcomes by
Using Modified Estimators for the Binomial
Parameter

Jeeraphat Monnoi'!, Sutimon Jamrat!, and Monchai Kooakachail#

"Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand

Abstract

The incorporation of statistics in sports analytics is becoming increasingly
widespread, particularly in predicting volleyball match outcomes. Volleyball, unlike
some other sports, presents a unique challenge due to the discrete nature of the
outcome variable, which represents the number of sets won, ranging from 0 to 3.
Existing literature predominantly explores various methodologies for modeling
volleyball match outcomes, including logistic regression, Bayesian approaches, and
machine learning techniques. However, our research takes a distinct approach by solely
focusing on predicting the match score based on prior outcomes.

In this paper, we introduce and compare six frameworks for score prediction, with
all six models relying on modified estimators for the binomial parameter. Simulations
were conducted to forecast the outcome of the FIVB Volleyball Women’s Nations
League 2023. Our findings indicate that the model employing game-based Maximum
Likelihood Estimation (MLE) outperforms others, as evidenced by metrics such as
Mean Squared Error (MSE) and the average Kendall’s Tau. While the game-based
MLE demonstrates the highest predictive accuracy, it is important to recognize the
advantages of models that adapt the estimation of the probability on the tail values.
Specifically, these models exhibit a significant improvement in predictive capabilities
for underdog teams, thereby enhancing the overall reliability in forecasting match
outcomes.

Keywords: volleyball, binomial parameter, maximum likelihood estimation
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Hidden Population Size Estimator of Poisson
Lognormal Distribution for Capture-Recapture
Data’

Orasa Nunkaw!' and Jutamas Boonradsamee **
"Department of Mathematics and Statistics, Faculty of Science, Thaksin University, Banpro, Papayom,
Phattalung, 93210, Thailand
’Faculty of Business Administration, Rajamangala University of Technology Srivijaya, Mung District,
Songkla, 90000, Thailand

Abstract

This research introduced the Expectation-Maximization (EM) algorithm approach
to estimate the two parameters of the zero-truncated Poisson lognormal (ZTPLN)
distribution. A population size estimator derived from the Poisson lognormal
distribution was also proposed, offering a robust framework for modeling over-
dispersed count data with heterogeneity. Comparisons with the maximum likelihood
estimator of the Poisson distribution (MLEPoi), the maximum likelihood geometric
distribution (Geo), and Chao’s estimators revealed that the new estimator can be
beneficially used as a true model.

Keywords: Poisson lognormal distribution, capture-recapture, EM algorithm,
2020 MSC: Primary 62F10; Secondary 62F40.
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