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Thanakorn Aunjai, Suthita Yangsud, Natkrita Mokchai and
Shayathorn Wanasawat
AN-I-06 Some Results on the Coset of the Hypergroup (Z,,0, )
Witthawas Phanthawimol and Prasert Yoosamran
AN-1-07 Symmetric Tetra-(T,G)-Derivations of Incline Algebra
Sahassawat Undonkloy and Patchara Muangkarn
AN-1-08 Matrix Transformation for Projection on 2- and 3- Dimensional Spaces
Chotiros Surapholchai
AN-I-09 A Metric Result on a Subsequence of the Generalised Halton Sequence
Induced by the Kronecker Sequence
Prapapit Chutimantanon and Poj Lertchoosakul

02 Geometry and Graph Theory (GG)

GG-1-01 [-Paired Dominating Graphs of Some Paths and Some Cycles
Pannawat Eakawinrujee and Nantapath Trakultraipruk
GG-1-02 Generalized Order Divisor Graphs of Finite Groups
Pannarin Sangsawang, Cheevarat Matwangsang, Sireethon
Thongsupol, Parinyawat Choosuwan and Siripong Sirisuk
GG-1-03 Some Classes of Line Graphs that Satisfy the Graph Complement Conjecture

Monsikarn Jansrang and Sivaram K. Narayan

110

111

112

113

114

115

116

117

118

120

121

122



GG-1-04

15

The Study of the Envelope of a Family of Lines That Divide Areas of

Triangles and Quadrilaterals

Amphon Kliaram, Akanat Wetayawanich and Pokpong Phanwichit

03 Analysis and Topology (AT)

AT--01

AT-I-02

AT--03

AT-1-04

AT-1-05

Sufficient Conditions for the Equality of Sets of Fixed Points for a Weak
Enriched Contraction Mapping and its Double Average Mapping

Woraphak Nithiarayaphaks and Wutiphol Sintunavarat
Fixed Point Theorems for New IRRC-Type Contraction on Rectangular
Metric Spaces

Thanatporn Bantaojai, Natthisa Laengamta and Cholatis Suanoom
Inequalities for M A(h, m) -strongly Convex Functions

Wasanont Pongsawat
Remark on the Boundedness of Poles of Pade-orthogonal and Pade-
Faber Approximants

Assawin Supuang and Nattapong Bosuwan
On the Precompactness in Asymmetric Cone Locally Convex Spaces

Wasin Supakul and Wutiphol Sintunavarat

04 Differential Equations and Dynamical Systems (DE)

DE-I-01

DE-I-02

DE-I-03

DE-I-04

W -Hilfer Fractional Differential Equations and Periodic Conditions
involving O'Regan Fixed Point Theorem
Thanatporn Bantaojai and Piyachat Borisut

Applications of the Novel (G’ / G?)-expansion Method for Solving

Certain Nonlinear Conformable Partial Differential Equations

Thitthita latkliang and Sekson Sirisubtawee
Applications of the Laplace Variational Iteration and Laplace
Homotopy Perturbation Methods for Solving Fractional
Integro-differential Equations

Supaporn Kaewta, Pongpol Juntharee and Sekson Sirisubtawee
An Invariant-Preserving Three-Level Linear Finite Difference Method for
the Viscous Fornberg-Whitham Equation

Puttamon Phuwichit and Nattapol Ploymaklam

123

125

126

127

128

129

131

132

133

134
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DE-I-05 An Invariant-Preserving Three-Level Linearized Finite Difference Method 135
for the Korteweg-de Vries-Kawahara Equation with Added Viscosity Term
Kanyarat Phollamat and Nattapol Ploymaklam
DE-I-06 Stability of Time-delay Systems via Modified Wirtinger Integral 136
Inequality
Weerachai Lertbunkarnkit, Jirapong Puangmalai and
Wanwisa Puangmalai
DE-I-07 One-dimensional Magnetogasdynamics Equations: Lie group 137
Classification, Conservation Laws
Potcharapol Mukdasanit and Sergey Melsehko
DE-I-08 Exact Solvability in Higher Dimensions: A New Perspective 138
Artur Sergeyev
05 Mathematical Modeling and Numerical Mathematics (MN)
MN-I-01 A Mathematical Model and Simulation for Designing a Cost-Optimized 140
Off-Grid House Solar Energy Storage System
Theeradon Sakpetch, Kumkup Keeratisiwakul,
Kodchakorn Klongklaw, Narawit Pratueangsukpong and
Pat Vatiwutipong
MN-I-02 An Improved Denoising Method Using Hankel Matrix-Based SVD and 141
Wavelet Transform
Jatupat Chanakul and Saifon Chaturantabut
MN-1-03 An Application of Randomized Algorithm on Third-Order Tensor for 142
Color Image Reconstruction
Siriwan Intawichai and Saifon Chaturantabut
MN-I-04 Mathematical Modeling of the Efficiency of Car Parking Spaces Along 143
the Roadside
Parncheewa Toommakorn, Natthakan Saengnil, Teetuch
Prasithwilai, Kanisorn Sawangsawai and Pat Vatiwutipong
MN-I-05 Expected Population Size in Discrete Time Branching Processes with 144
In-migration

Takkasart Foyhtong and Parkpoom Phetpradap



MN-I-06

MN-I-07
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Application of Extreme Value Theory for Maximum Rainfall at Nakhon
Ratchasima Province

Nop Sopipan
Cost effectiveness for Inspecting Thailand's Electricity High-voltage
Transmission Lines using an improved genetic algorithm

Wipawinee Chaiwino and Thanasak Mouktonglang

06 Probability Theory (PR)

PR--01

PR-1-02

PR-I-03

Ornstein--Uhlenbeck process and Variance Gamma Process: Parameter
Estimation and Simulations
Aubain Nzokem and V.T. Montshiwa
Bivariate Quadratic Transformations of Quasi-copulas
Pattira Tongjundee and Varayut Boonyasri
Winning Strategies of (i,j) Multimove Thai Chess
Tanayot Prapaithrakul, Saharath Sanguanpong and
Nantapath Trakultraipruk

07 Data Science and Statistics (DS)

DS-1-01

DS-1-02

DS-1-03

DS-1-04

Binary Whale Optimization Algorithm For Improving Data Balance Based
On Undersampling Techniques
Jakkrit Polrob, Benjawan Rodjanadid, Jessada Tanthanuch and

Eckart Schulz
A Novel Decision Method for Multiclass Twin Support Vector Machines
by Average Distance

Jieme Namgyal and Eckart Schulz
Artificial Intelligence (Al) System to Assess Crop Damage Areas for Basic
Agriculturist Support After Disaster

Wiboonsak Watthayu, Wittawin Susutti, Pirun Dilokpatpongsa,

Pawaton Kaemawichanurat and Boonkong Dhakonlayodhin
An Approach for Constructing Reduced-order Basis Based on Machine
Learning with Manifold Distance

Norapon Sukuntee and Saifon Chaturantabut

145

146

148

149

150

152

153

154

155



DS-1-05

DS-1-06

DS-1-07

DS-1-08

18

Support Vector Machine Models for Diabetic Retinopathy Diagnosis and
Grading
Jigme Namgyal and Eckart Schulz
On a Local k-point Multiquadric Neural Network in Function Recovery
Applications
Pichapop Paewpolsong, Dusita Ritthison, Krittidej Chanthawara and
Sayan Kaennakham
A modified Liu Estimator for Linear Regression with Application
Sittinon Pumpuang and Jiraphan Suntornchost
Modeling to Predict the Patients’ Postoperative Womac Score after
Total Knee Replacement by Features Engineering and Gradient Boost
Tree
Saranchai Sinlapasorn, Benjawan Rodjanadid, Jessada

Tanthanuch and Bura Sindhupakorn

AENITUNTIANITUTEYU

156

157

158

159
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Schedule of the 26" Annual Meeting and
the 1% International Annual Meeting in Mathematics

18 - 20 May 2022

steske sk sk sk sk sk sk sk ok skoskskoskoskskoskoskoskokokskskokok

Wednesday 18 May 2022

Time

Activity

08.30 - 08.45

Participants enter the Zoom room in preparation of the opening ceremony

08.45 - 09.00

Welcoming Ceremony

09.00 - 09.30

Report by
Professor Dr. Santi Maensiri

Dean of the Institute of Science, Suranaree University of Technology

Opening Remarks to the 26™ Annual Meeting in Mathematics and the 1°
International Annual Meeting in Mathematics by
Associate Professor Dr. Anan Thongraar

Rector of Suranaree University of Technology

Welcoming Remarks by
Assistant Professor Dr. Adisorn Naowanondha

Rector of Nakhon Ratchasima Rajabhat University

Welcoming Remarks by
Professor Dr. Patanee Udomkavanich
President of the Mathematical Association of Thailand

Under the Patronage of His Majesty the King

Welcoming Remarks by
Associate Professor Dr. Wicharn Lewkeeratiyutkul
Director of the Center for Promotion of Mathematical Research
of Thailand (CEPMART)

09.30 - 09.40

Keynote Lecture: The Importance of Mathematics in Education
by  Assistant Professor Dr. Adisorn Naowanondha

Rector of Nakhon Ratchasima Rajabhat University
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09.40 - 10.40 |Keynote Lecture: Mathematics: Science or Art?
by  Professor Efim Isaakovich Zelmanov
Department of Mathematics, University of California San Diego, USA
Fields Medal Recipient (1994)
10.40 - 11.00  Briefing on the format of the AMM2022 contributed paper sessions
11.00 - 13.00  |Lunch break
13.00 - 14.00  [Keynote Lecture: Mathematics in Fluid Mechanics and Oceanography
by  Professor Nikolay Ivanovich Makarenko
Lavrentyev Institute of Hydrodynamics, Novosibirsk, Russia
14.00 - 15.00  |Contributed paper sessions
14.00 - 17.00  [CEPMART Committee Meeting
https://zoom.us/j/5733424824
15.00 - 15.20  Break
15.20 - 17.00  |Contributed paper sessions
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The 26" Anaual Meeting

In Mathematics 2022

Schedule of the 26" Annual Meeting and
the 1% International Annual Meeting in Mathematics
18 - 20 May 2022

EEXEXXXXEXAXXXXXXKXKXRXXXXXXRXXX

Thursday 19 May 2022

Time Activity
09.00 — 10.00 |Keynote Lecture: Back to the Basic
by Associate Professor Dr. Prapasri Asawakun
former Vice Rector for Teaching Development and Support of
Learning Affairs, Suranaree University of Technology
10.00 - 10.20 | Break
10.20 - 11.20 | Keynote Lecture: Operations Research Meets Communication Networks
by Dr. Sucha Supittayapornpong
School of Information Science & Technology
Vidyasirimedhi Institute of Science and Technology (VISTEC)
11.20 - 12.00 | Contributed paper sessions
12.00 - 13.00 | Lunch break
13.00 - 14.00 | Keynote Lecture: Thailand for Smart and Sustainable Development
by  Narongsak Pimpunchat
Director, Community Water Resource Management Division
Hydro-Informatics Institute (Public Organization)
14.00 - 15.00 | Contributed paper sessions
15.00 - 15.20 | Break
15.00 - 17.00 | Meeting: Mathematics for Industry -E_!
https://us02web.zoom.us/j/5101012563
15.20 - 17.00 | Contributed paper sessions
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Schedule . the 26" Annual Meeting and
the 1" International Annual Meeting in Mathematics

18 - 20 May 2022

EEXEXXXXXKXEXXXXXRRXXXXXX XXX

Friday 20 May 2022

Time Activity
09.00 — 10.00 |Contributed paper sessions
10.00 - 10.20 | Break
10.20 - 11.20 | Keynote Lecture: Mathematics Graduates: Untapped Potential for Industries
by Chee Wai Mak
Thailand HR Delivery, Western Digital Storage Technologies (Thailand) Ltd.
11.20 - 12.00

Closing Ceremony and Flag Handover to the Department of Mathematics, Faculty of
Science, Kasetsart University

Announcement of the 27" Annual Meeting in Mathematics and the 2™ International
Annual Meeting in Mathematics by

Assistant Professor Dr. Pattira Ruengsinsub

Head, Department of Mathematics, Faculty of Science, Kasetsart University
Words of Appreciation by

Assistant Professor Dr. Jessada Tanthanuch

Head, School of Mathematics, Institute of Science

Suraneree University of Technology

End of Closing Ceremony




Zoom Links
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No.

Description

Zoom Link

QR Code

Opening Ceremony /
Keynote Lecture / Closing
Ceremony

https://us02web.zoom.us/j/5101012563
(Passcode: AMM2022)

2 | Contributed paper sessions https://zoom.us/j/95083319266?pwd=0El2cXVR
(National) eitzYUMVUZWFFxeTNpQT09
(Passcode: AMM2022)
3 | Contributed paper sessions https://zoom.us/j/6652657295?pwd=WEWUZGNF

(International)

OmdTZDlWUM2pvSCtENWVVQOTO09
(Passcode: AMM2022)




Contributed

Papers Schedule
MmsSIvAISUILdUdINavIU



https://zoom.us/j/950833192662pwd=0E2cXVReitzYUMVUZWFFxeTNpQOT09 (Passcode: AMM2022)
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The 26™ Annual Meeting in Mathematics - Contributed Papers Schedule
Day 1: 18 May 2022
Room 1 (National)

1281 - Time 5%d - Code %a;jﬁnaua/%m?m - Presenter/Title
14.00 - 14.20 AN-N-01 Puchong Wongkumpra and Detchat Samart
Solutions to a Quadratic Equation over Finite Fields
14.20 - 14.40 AN-N-02 Nichagan Saechua, Punsita Praditvong, Wunlaya Ruangsujarit and Siripong Sirisuk
nmsduavindmile 7, fifmuaussd wazdusuunglndafen
14.40 - 15.00 AN-N-03 Pakin Jantasao and Narawadee Phudolsitthiphat
N1sAnwIvaUANUILASINAIATDIRaNTY Sinc
Break
15.20 - 15.40 AN-N-04 Rattiya Wijarajak and Yanisa Chaiya
A Note on the Abundance of Partial Transformation Semigroups with Fixed Sets
15.40 - 16.00 AN-N-05 Nuchanat Tiprachot, Nareupanat Lekkoksung and Bundit Pibaljommee
On Regularities of Ordered Semigroups
16.00 - 16.20 AN-N-06 | Pongsakorn Kitpratyakul and Bundit Pibaljommee
Semigroups of an Inductive Composition of Terms
16.20 - 16.40 AN-N-07 | Kitsanachai Sripon and Ekkachai Laysirikul
Regular elements of Transformation Semigroups Preserving a Reflexive and Transitive Relation
16.40 - 17.00 AN-N-08 Nitima Phrommarat and Thanwarat Butsan

The Weak First Exponential Law of Mixed Product of n-ary Hyperalgebras Carried by Good Homomorphisms




https://zoom.us/j/950833192662pwd=0E2cXVReitzZYUMVUIZWFFxeTNpQOT09 (Passcode: AMM2022)
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The 26™ Annual Meeting in Mathematics — Contributed Papers Schedule

Day 1: 18 May 2022
Room 2 (National)

381 - Time 5%d - Code %a@'ﬁ%ﬁua/%agm - Presenter/Title
14.00 - 14.20 GG-N-01 Sajika Tubtim, Sirirat Singhun and Ratinan Boonklurb
Some Families of Self-Clique Graphs whose Clique Size Sequence is (2,...,2,3,3,3)
14.20 - 14.40 AN-N-09 | Somsak Lekkoksung and Nareupanat Lekkoksung
Algebra of Terms Induced by Some Transformations
14.40 - 15.00 AN-N-10 Samakorn Sripatthanakul and Wutichai Chongchitmate
lterative Algorithm for Polynomial Modular Inversion Modulo 2P — 1 over a Finite Field of order p
Break
15.20 - 15.40 PR-N-01 Monnapa Phongpannakul and Vanida Pongsakchat
msSeuifisunmsvaaeuAnansesUssnnsassnguiliudasz fuilosegnsfivuiaidninn
15.40 - 16.00 PR-N-02 Punyapat Kammoo, Kritsana Neammanee and Kittipong Laipaporn
An Improvement of the Error Bound of Local Limit Theorems for Sums of Independent Lattice Random Variables
16.00 - 16.20 PR-N-03 Supavit Kiatteerarat, Kritsana Neammanee and Suporn Jongpreechaharn
Poisson Approximation for Sums of Independent Non-Negative Integer-Valued Random Variables
16.20 — 16.40 PR-N-04 Tossawat Na Bangchang and Bumrungsak Phuenaree
ﬂ?‘iLU%EJULﬁEJUUi%%VI%ﬂ’]WGU’ENLLB\I‘LLﬂ’1‘Wﬂﬁ@x‘iﬂ?ﬂ%Uﬂ’ﬁWﬁ’Jﬁ]ﬁ@UﬂlﬂuaﬂLﬂmsﬁ
16.40 — 17.00 PR-N-05 Hattacha Kongjiw, Petcharat Rattanawong and Kritsana Neammanee

A Local Limit Theorem for Negative Binomial Random Sums




https://zoom.us/j/950833192662pwd=0E2cXVReitzZYUMVUIZWFFxeTNpQOT09 (Passcode: AMM2022)
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The 26™ Annual Meeting in Mathematics — Contributed Papers Schedule

Day 2: 19 May 2022
Room 1 (National)

981 - Time 5%d - Code %aﬁjﬁ%ﬁua/‘?}agaﬂ - Presenter/Title

14.00 - 14.20 DS-N-01 Chayanon Kattiyapirak and Seksan Kiatsupaibul
TnsaneUsyanniiendmsunsinssinsanoesdady auduusumisiily

14.20 - 14.40 DS-N-02 Ratchapon Pariyothai and Benjawan Rodjanadid
ms‘v‘hmsmmmawé’nm%’wsﬂm%mﬂiiu@mé’ﬂwmzLLazmﬂﬁﬂm'sﬁauﬁsuaﬂLﬂ'%"m

14.40 - 15.00 DS-N-03 Porntip Dechpichai, Kotchakorn Panyasod, Rapipan Wittayaporn and Puchong Praekhaow
Jafuiitnaronginssunsdeduiesulatvesiuslnatasaniunisal COVID-19 lupnsunmamuas

Break

15.20 - 15.40 DS-N-05 Kunaporn Punpian, Jakkrit Polrob and Jessada Tanthanuch
nsvhunelsaummilpgliimnssunadnunrdniy fureuiimssuunlunisdoulveuaias

15.40 - 16.00 DS-N-07 Natakon Nawaratana, Punngam Wongcumjan, Sukasem Kangwantrakool and Jessada Tanthanuch
fuvuidadunsdeiludmsuiue suufiadeliialelsu 2019

16.00 - 16.20 DS-N-08 Porntip Dechpichai, Kanyawee Sassana-Anantakul, Thanchanok Chaiyakun and Bilkis Wongpira
mﬁmmzﬁ‘ﬁuﬁﬁmmzamﬁw%’umsﬂgﬂsm‘vmﬂ mudadvanimgioiniameIsmsdndulauuunatendninas

16.20 - 16.40 DS-N-10 Nicha Kaewhawong, Irin Simseekaew, Nattakit Karnreaw and Wannakarn Wongsena
N5 ULTIBUMAILUL SARIMAX wagiaiuuuwendinusenauiniu SARIMAX luniswensalmdulnuvaunuvesgsnauseiude
sneuRlulssnalng

16.40 - 17.00 DS-N-11 Benjamaporn Sriamporn and Busayamas Pimpunchat

MsANwIkazRaUIsEUUNITInN U lndlunsaiaudsientn veensuseiusesaeus




https://zoom.us/j/950833192662pwd=0E2cXVReitzZYUMVUIZWFFxeTNpQOT09 (Passcode: AMM2022)
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The 26™ Annual Meeting in Mathematics -- Contributed Papers Schedule

Day 2: 19 May 2022
Room 2 (National)

981 - Time 5%d - Code %aﬁjﬁ%ﬁua/‘?}agaﬂ - Presenter/Title

14.00 - 14.20 DE-N-01 Phisitphong Ketrat and Vichian Laohakosol
Algebraic Independence of Solutions of Certain Second Order Homogeneous Linear Differential Equations with Linear
Coefficients

14.20 - 14.40 DE-N-02 Chalermpon Bunpog
Boundary Value Problem of Some Linear Partial Differential Operators

14.40 - 15.00 DE-N-03 Benjamin Thaitavorn and Ratinan Boonklurb
Beyond Quenching Profile For Singular Semilinear Parabolic Problem With Mixed Boundary Conditions

Break

15.20 - 15.40 ED-N-01 Kanokwan Rattanajamnong, Wipaporn Suttiamporn and Sureporn Boonmuang
nswanaudilmendiamanivesiniSeulagldnisnsduSeunarisnsuuuda

15.40 - 16.00 ED-N-02 Wauttichai Chaipunya and Supanut Chaidee
mMyiangansEeuiesueaieasuadn dmsuBoulusziuiseudnuneularslneIeuifieunluimisviadauuuatuley
LSVIAEIAILATIZIA

16.00 - 16.20 ED-N-03 Thanyarat Thongthae, Sudatip Hancherngchai and Sasaluk Kligdum
nsAemsadamanivasiniFeuluiudouiitanisSouduuunaumaudeisnsuunida

16.20 - 16.40 ED-N-04 | BiSd Tuatiy, Aans willewden, nans dovadan uas aul auland
naiFeuiisunaduguimensGeu Beadururesinisutuiseunui 2 eeldnmsGeusiuufioutiofieusslunis
thiauslutudeunuunguiunmaiauslududsusuuneyeea

16.40 - 17.00 ED-N-05 Sudatip Hancherngchai

A lalisnnuAnTIveannadiamansvesinseulunisianisteusluuraunaumesn1suuuLn
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The 26™ Annual Meeting in Mathematics - Contributed Papers Schedule
Day 2: 19 May 2022
Room 3 (National)

https://zoom.us/j/950833192662pwd=0E2cXVReitzYUMVUIZWFFxeTNpQOT09 (Passcode: AMM2022)

1281 - Time 5% - Code %aﬁﬁqtaua/ﬁaﬁaa - Presenter/Title
14.00 - 14.20 GG-N-02 Nattanon Tualue and Ouamporn Phuksuwan
Charges of Semistandard Young Tableaux of Certain Shapes and Contents
14.20 - 14.40 MN-N-01 Nattinee Sittijinda and Nopparat Pochai
Numerical Simulation of Water Quality in a Couple of Ponds of Shrimp Farming
14.40 — 15.00 MN-N-02 Surasak Manilam and Nopparat Pochai
A Non-Dimensional Mathematical Model of Shoreline Evolution with a Groin Structure
Break
15.20 - 15.40 MN-N-03 Nichakorn Chaibanchakit, Pasikarn Tuppradong, Nut Luengsawaddiporn and Saifon Chaturantabut
ﬂ’]iLaaﬂﬁ’]Lmﬂ\iﬁg\‘iLLa%T’]u’mﬁl“(ﬁ%ﬂ%@ﬂiﬂﬂuﬁlﬂﬁ’]ﬁLMNW%%MIUﬂEQLV}WMM’]uﬁi
15.40 - 16.00 MN-N-04 | Jirakit Boonmunewai, Rungsiman Ngekkoy and Jessada Tanthanuch
msafranuviaswnndinmansileusziiuuinaluunedeyavesdinusznauing 9 lusanie
16.00 — 16.20 MN-N-05 Tanatorn Intarapanya, Apichat Suratanee, Sittiporn Pattaradilokrat and Kitiporn Plaimas
wuuassmsunInszedindelain-19 nmeldnmzmuaunssruiediensieindu
16.20 — 16.40 MN-N-06 | Jenjira Sooknum and Nopparat Pochai
A Mathematical Model for Measuring Carbon Dioxide Concentration in a Bus Due to Passengers Breathing




The 26™ Annual Meeting in Mathematics - Contributed Papers Schedule
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Day 3: 20 May 2022
Room 1 (National)

https://zoom.us/j/950833192662pwd=0E2cXVReitzYUMVUIZWFFxeTNpQOT09 (Passcode: AMM2022)

1281 - Time 5%d - Code %aé’ ineua/¥ai3es - Presenter/Title

9.00 - 9.20 MN-N-07 | Warunya Wong-U-Ra and Ratinan Boonklurb
A Numerical Algorithm Based on Finite Integration Method Using Shifted Chebyshev Expansion for Solving Moving
Boundary Problems

9.20 - 9.40 MN-N-08 | Monsicha Tipawanna and Krung Sinapiromsaran
The Simplex Method with the Minimal Angle Jump for Solving Linear Programming Problems

9.40 - 10.00 MN-N-09 | Amornrat Suriyawichitseranee and Jessada Tanthanuch

landdgmmeadiamansimaulauay n1sUssgndldlusunsuniu C++ erislu mamnanasvestymmaadinenans
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The 26™ Annual Meeting in Mathematics - Contributed Papers Schedule
Day 3: 20 May 2022
Room 2 (National)

https://zoom.us/j/950833192662pwd=0E2cXVReitzYUMVUIZWFFxeTNpQOT09 (Passcode: AMM2022)

1981 - Time 59%d — Code %aé’ﬁuaua/ﬁaﬁiaa - Presenter/Title

9.00 - 9.20 DS-N-04 Pornchita Thanakorn, Supranee Lisawadi and Patchanok Srisuradetchai
Tassheuszamidfisuidameinsaluvuuiuusstaglinisidenduisaiiniign

9.20 - 9.40 DS-N-06 Chanin Kaewwiboonphan, Supranee Lisawadi and Patchanok Srisuradetchai
mswdesuuuuusulinisonassdmiunisnensel

9.40 - 10.00 DS-N-09 | asaw lyeAs uag Yweutd NUWNTIvIR

nMATIEvAusAnIlden iUy femeliansieusitdn nsalfinw nszyeeulaiuiy




https://zoom.us/j/6652657295?pwd=WElUZGNFOMdTZDWM2pvSCtENWVVOTO9 (Passcode: AMM2022)

The 1* International Annual Meeting in Mathematics — Contributed Papers Schedule
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Day 1: 18 May 2022
Room 1 (International)

1281 - Time 5%d - Code %aé’ﬁ'naua/%aﬁ"aa - Presenter/Title
14.00 - 14.20 DS-1-01 Jakkrit Polrob, Benjawan Rodjanadid, Jessada Tanthanuch and Eckart Schulz
Binary Whale Optimization Algorithm For Improving Data Balance Based on Undersampling Techniques
14.20 - 14.40 DS-1-02 Jigme Namgyal and Eckart Schulz
A Novel Decision Method for Multiclass Twin Support Vector Machines by Average Distance
14.40 — 15.00 DS-1-03 Wiboonsak Watthayu, Wittawin Susutti, Pirun Dilokpatpongsa, Pawaton Kaemawichanurat and Boonkong
Dhakonlayodhin
Artificial Intelligence (Al) System to Assess Crop Damage Areas for Basic Agriculturist Support After Disaster
Break
15.20 - 15.40 DS-1-04 Norapon Sukuntee and Saifon Chaturantabut
An Approach for Constructing Reduced-order Basis Based on Machine Learning with Manifold Distance
15.40 - 16.00 DS-1-05 Jigme Namgyal and Eckart Schulz
Support Vector Machine Models for Diabetic Retinopathy Diagnosis and Grading
16.00 - 16.20 DS-1-06 Pichapop Paewpolsong, Dusita Ritthison, Krittidej Chanthawara and Sayan Kaennakham
On a Local k-point Multiquadric Neural Network in Function Recovery Applications
16.20 — 16.40 DS-I-07 Sittinon Pumpuang and Jiraphan Suntornchost
A modified Liu estimator for Linear Regression with Application
16.40 — 17.00 DS-1-08 Saranchai Sinlapasorn, Benjawan Rodjanadid, Jessada Tanthanuch and Bura Sindhupakorn

Modeling to Predict the Patients’ Postoperative Womac Score after Total Knee Replacement by Features Engineering and

Gradient Boost Tree




https://zoom.us/j/6652657295?pwd=WElUZGNFOMdTZDWM2pvSCtENWVVOTO9 (Passcode: AMM2022)
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Day 1: 18 May 2022
Room 2 (International)

1281 - Time 5%d - Code %aé’ﬁnaua/ﬁaﬁ"aa - Presenter/Title
14.00 - 14.20 DE-I-01 Thanatporn Bantaojai and Piyachat Borisut
W -Hilfer Fractional Differential Equations and Periodic Conditions involving O'Regan Fixed Point Theorem
14.20 - 14.40 DE-I-02 Thitthita latkliang and Sekson Sirisubtawee
Applications of the Novel (G’/G?)-Expansion Method for Solving Certain Nonlinear Conformable Partial Differential
Equations
14.40 - 15.00 DE-1-03 Supaporn Kaewta, Pongpol Juntharee and Sekson Sirisubtawee
Applications of the Laplace Variational Iteration and Laplace Homotopy Perturbation Methods for Solving Fractional
Integro-differential Equations
Break
15.20 - 15.40 DE-I-04 Puttamon Phuwichit and Nattapol Ploymaklam
An Invariant-Preserving Three-Level Linear Finite Difference Method for the Viscous Fornberg-Whitham Equation
15.40 - 16.00 DE-I-05 Kanyarat Phollamat and Nattapol Ploymaklam
An Invariant-Preserving Three-Level Linearized Finite Difference Method for the Korteweg-de Vries-Kawahara Equation with
Added Viscosity Term
16.00 - 16.20 DE-I-06 Weerachai Lertbunkarnkit, Jirapong Puangmalai and Wanwisa Puangmalai
Stability of Time-delay Systems via Modified Wirtinger Integral Inequality
16.20 - 16.40 DE-I-07 Potcharapol Mukdasanit and Sergey Meleshko
One-dimensional Magnetogasdynamics Equations: Lie Group Classification, Conservation Laws
16.40 - 17.00 DE-I-08 Artur Sergeyev

Exact Solvability in Higher Dimensions: A New Perspective
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Day 1: 18 May 2022
Room 3 (International)

1281 - Time 5%d - Code %aé’ﬁ'naua/%aﬁ"aa - Presenter/Title
14.00 - 14.20 MN-I-01 Theeradon Sakpetch, Kumkup Keeratisiwakul, Kodchakorn Klongklaw, Narawit Pratueangsukpong and
Pat Vatiwutipong
A Mathematical Model and Simulation for Designing a Cost-Optimized Off-Grid House Solar Energy Storage System
14.20 - 14.40 MN-I-02 Jatupat Chanakul and Saifon Chaturantabut
An Improved Denoising Method Using Hankel Matrix-Based SVD and Wavelet Transform
14.40 - 15.00 MN-1-03 Siriwan Intawichai and Saifon Chaturantabut
An Application of Randomized Algorithm on Third-Order Tensor for Color Image Reconstruction
Break
15.20 - 15.40 MN-I-04 Parncheewa Toommakorn, Natthakan Saengnil, Teetuch Prasithwilai, Kanisorn Sawangsawai and Pat Vatiwutipong
Mathematical Modeling of the Efficiency of Car Parking Spaces Along the Roadside
15.40 - 16.00 MN-I-05 Takkasart Foyhtong and Parkpoom Phetpradap
Expected Population Size in Discrete Time Branching Processes with In-migration
16.00 - 16.20 MN-1-06 Nop Sopipan
Application of Extreme Value Theory for Maximum Rainfall at Nakhon Ratchasima Province
16.20 — 16.40 MN-I-07 Wipawinee Chaiwino and Thanasak Mouktonglang

Cost effectiveness for Inspecting Thailand's Electricity High-voltage Transmission Lines using an improved genetic algorithm
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Day 2: 19 May 2022
Room 1 (International)

1281 - Time 5%d - Code %a;jﬁ%aua/%aﬁm - Presenter/Title
11.20 - 11.40 GG-I-01 Pannawat Eakawinrujee and Nantapath Trakultraipruk
[-Paired Dominating Graphs of Some Paths and Some Cycles
11.40 - 12.00 AN-1-01 Kittisak Tinpun
The Study on the Relative Rank of Transformation Semigroups with Restricted Range
Lunch Break
14.00 — 14.20 AN-I-02 Pattiyva Thadathanakiat and Preeyanuch Honyam
Regularity and Some Green's Relations on Generalized Semigroups of Transformations with Fixed Set
14.20 - 14.40 AN-I-03 Khwancheewa Wattanatripop and Thodsaporn Kumduang
The Partial Operation of Formulas with Applications to Formulas Generated by Order-decreasing Mappings
14.40 - 15.00 AN-I-04 Anak Nongmanee and Sorasak Leeratanavalee
v-Regular Ternary Menger Algebras and Some of Their Algebraic Properties
Break
15.20 — 15.40 AN-I-05 Thanakorn Aunjai, Suthita Yangsud, Natkrita Mokchai and Shayathorn Wanasawat
Generating Matrix of a Generalized Tribonacci Sequence by Divisibility Theory
15.40 - 16.00 AN-I-06 Witthawas Phanthawimol and Prasert Yoosamran
Some Results on the Coset of the Hypergroup (Z,,0, )
16.00 - 16.20 AN-I-07 Sahassawat Undonkloy and Patchara Muangkarn
Symmetric Tetra~(T,G)-Derivations of an Incline Algebra
16.20 - 16.40 AN-I-08 Chotiros Surapholchai
Matrix Transformation for Projection on 2- and 3- Dimensional Spaces
16.40 - 17.00 AN-I-09 Prapapit Chutimantanon and Poj Lertchoosakul

A Metric Result on a Subsequence of the Generalised Halton Sequence Induced by the Kronecker Sequence
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Day 2: 19 May 2022
Room 2 (International)

1281 - Time 5%d - Code %a;jﬁnaua/%m?m - Presenter/Title
11.20 - 11.40 AT-1-01 Woraphak Nithiarayaphaks and Wutiphol Sintunavarat
Sufficient Conditions for the Equality of Sets of Fixed Points for a Weak Enriched Contraction Mapping and its Double
Average Mapping
11.40 - 12.00 AT--02 Thanatporn Bantaojai, Natthisa Laengamta and Cholatis Suanoom
Fixed Point Theorems for New IRRC-Type Contraction on Rectangular Metric Spaces
Lunch Break
14.00 - 14.20 AT-I-03 Wasanont Pongsawat
Inequalities for M, A(h, m) -strongly Convex Functions
14.20 - 14.40 AT-I-04 Assawin Supuang and Nattapong Bosuwan
Remark on the Boundedness of Poles of Padé-orthogonal and Padé-Faber Approximants
14.40 - 15.00 AT--05 Wasin Supakul and Wutiphol Sintunavarat
On the Precompactness in Asymmetric Cone Locally Convex Spaces
Break
15.20 - 15.40 PR-I-01 A.H. Nzokem and V.T. Montshiwa
The Ornstein--Uhlenbeck process and Variance Gamma Process: Parameter Estimation and Simulations
15.40 - 16.00 PR-I-02 Pattira Tongjundee and Varayut Boonyasri
Bivariate Quadratic Transformations of Quasi-copulas
16.00 — 16.20 PR-I-03 Tanayot Prapaithrakul, Saharath Sanguanpong and Nantapath Trakultraipruk

Winning Strategies of (i,j) Multimove Thai Chess
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Day 2: 19 May 2022
Room 3 (International)

981 - Time 5%d - Code %aﬁﬁ%auaﬁ;aﬁm - Presenter/Title

14.00 — 14.20 GG-1-02 Pannarin Sangsawang, Cheevarat Matwangsang, Sireethon Thongsupol, Parinyawat Choosuwan and Siripong Sirisuk
Generalized Order Divisor Graphs of Finite Groups

14.20 - 14.40 GG-1-03 Monsikarn Jansrang and Sivaram K. Narayan
Some Classes of Line Graphs that Satisfy the Graph Complement Conjecture

14.40 - 15.00 GG-1-04 Amphon Kliaram, Akanat Wetayawanich and Pokpong Phanwichit
The Study of the Envelope of a Family of Lines that Divide Areas of Triangles and Quadrilaterals
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Keynote Speaker

The 1" International Annual
Meeting in Mathematics 2022 (AMM 2022)

“Frontlers In Mathematics for Smart and Sustainable Development”

nen cS

Dates : May 18, 2022
‘ Time : 09:40 - 10:40

Russian-American mathematician who was awarced a "Fields Medal”

|
“ at the International Congress of Mathematicians in Zrich in 1294

@ sutammzozz@gmail.com

(©) 044224825

https://ammzoz22.sut.ac.th/

Keynote Speaker s

The 1 International Annual
Meeting in Mathematics 2022 (AMM 2022}

“Frontiers in Mathemaltics for Smart and Sustainable Development”

Head of the Section, Department of Mechanics and Mathematics,

Hydrodynamics Sectiaon Nowosihirsk State University, Russia

@ sut.ammz022@gmail.com
https://amm2022.sut.ac.th/

{L} Das4-z24625
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Keynote Speaker

The 1 International Annual
Meeting in Mathematics 2022 (AMM 2022)

Facebook Live

“Frontiers in Mathematics for Smart and Sustainable Development”

| ) ; i Dates : May 18, 2022
| ‘(-;,; x i ' Time : 09:30 - 09:40
\ A -

\ = i [ S
\ li

| asn1sus UKIINUNAYSIHARUASSIEU

@ sut.ammzo22@gmail.com

@ 044 224526

https://amm2022.sut.ac.th/

@

Keynote Speaker

The 1 International Annual
Meeting in Mathematics 2022 (AMM 2022)

“Frontiers in Mathematics for Smart and Sustainable Development”

Facebuook Live

Dates : May 20, 2022
Time : 10:20 - 11:20

- MQK
Senlar Director, Human Resources

Western Digital Storage Technologies (Thailand) Ltd.

@ sutammzozz@gmall.com

@ 044224626

https://amm2o022.sut.ac.th/
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Mathematics. Science or Art?

Prof Efim Isaakovich Zelmanov
'Russian American mathematician who was awarded a Fields Medal

at the International Congress of Mathematicians in Zirich in 1994,

Abstract

I will discuss the beauty and utility of Mathematics from the mid-19th century

to the challenges of our time.
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School of Mathematics, Institute of Science T et 9022
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Mathematics in Fluid Mechanics

and Oceanography

Prof Nikolay Ivanovich Makarenko
Head of the Section, Department of Mechanics and Mathematics,

Hydrodynamics Section Novasibirsk State University, Russia.

Abstract

The subject of consideration concerns mathematical concepts and structures
that find applications in related physical disciplines and in the natural sciences. We
discuss some well-known differential equations that arise in non-homogeneous fluid
mechanics and wave theory. These equations are involved to model deep ocean
currents, which play an important role in the system of heat- and mass transfer of
the Earth's hydrosphere.
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The 26™ Annual Meeting in Mathematics
The 1*' International Annual Mecting in Mathematics AMM 2022,
School of Mathematics, Institute of Science
Suranaree University of Technology, Thailand
(=]

The Importance of Mathematics in Education

Assistant Professor Dr. Adisorn Naowanondha

Rector of Nakhon Ratchasima Rajabhat University

Abstract

Mathematics is the area of knowledge concerning with arithmetic and number theory, algebra,
geometry, and calculus and analysis. However, there is still little general consensus about its exact
scope. Math activities consist of discovering and proving the properties of objects. These objects are
from either nature or abstract concepts with given properties, called axioms. The proving process can
be developed from the applications of some deductive rules or results. The statement that has been
proved is called ‘mathematical theorem: Broadly speaking, Mathematics is used in science to acquire
or correct the model. This enables the extraction of quality predictions from experimental laws. For
example, the movement of planets can be accurately predicted by Newton's law of gravitation
combined with mathematical computation. Mathematics is used as an essential tool in many fields,
including natural sciences, engineering, medicine, finance, computer science and social sciences. Some
areas of mathematics, such as statistics and game theory, are developed in direct correlation with
their applications, and are often grouped under the name of applied mathematics. Other
mathematical areas are developed independently from any application and therefore called pure
mathematics. However, the practical applications are often discovered later. Pure math is the branch
of mathematics most concerned with mathematical concepts. It is the most abstract area of
mathematics. Mathematics has been a human activity from as far back as written records exist.
Mathematics developed slowly until the Renaissance, when algebra and calculus were added to
arithmetic and geometry as the main areas. Since then, the interaction between mathematical
innovations and scientific discoveries have led to a quick increase. This is the reason why we need to
learn Mathematics. What is the perspectives of students towards mathematics learning today? To
motivate your idea, | would like to ask you, especially students: “What did you get from taking Calculus
course?” | am quite sure that many students may say that they get lots of formulae. They may unable
to explain how to apply those formulae. This proves that most of people misunderstand that learning
Mathematics is to remember the rules and only follow the examples. Calculus is used in lots of fields:
physical sciences, actuarial science, computer science, statistics, engineering, economics, business,
medicine, demography, and in other fields wherever a problem can be mathematically modeled and
an optimal solution is desired. In the first course of Calculus, we can solve simple maximum/minimum
optimization problems by derivative methods. In the second one, we can use the concept of
integration to find the areas of the two-dimensional region and computing volumes of three-
dimensional objects. This is an example to confirm that mathematics is useful and applicable to solve
many problems. In the future, | believe that there will be a great progress in various branches of
mathematics. The number of mathematical formulae and rules would be increased. But there is no
need to remember lots of them. As a teacher, we should encourage students to apply those formulae
to solve real-life problems. Examination should focus on application, but should not focus on
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remembering something. As a student, you should practice more and more. When you face a problem,
you are required not only to find a correct solution, but also to explain why you get that one. Thisis a
basic step in mathematical problem solving. Finally, | hope all of you love Mathematics and support
people to learn Mathematics effectively.
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Mathematics Graduates: Untapped Potential

for Industries
Dr. Chee Wai, Mak

! Academician affiliated to HROD, National Institute of Development Administration.

Abstract

In current pursuits of Digital Transformation, it is common to see Industries focus their attention
on STEM - Science, Technology, Engineering, and Mathematics - education. While Mathematics is
mentioned alongside Science, Technology, and Engineering, it remains a mystery that Industries are
not hiring Mathematics graduates in the same ratio as Science or Engineering graduates. We explore
the mystical world of Mathematics and Mathematics graduates through the lens of a Human Resource
manager to begin to understand reasons as to why Mathematics graduates remain an untapped
potential for Industries in this Digital Transformation Era. The journey to broaden views of
Mathematics and Mathematics graduates begin with re-telling stories of Mathematics in important
Scientific, Technology and Engineering achievements. Through which, we hope to being exploring how
Mathematical Thinking can become a critical skill that will help craft the future of Technology. Finally,
we demonstrate how a mathematical-led thinking assisted the organization in dealing with the current
COVID-19 pandemic.
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Facebook Live
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Back to the Basic

Dates : May 19, 2022

Time : 09:00 - 10:00
sooANENS191sd ns.US=NAS SAana
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@ sutammz022@grnail.com
https://amm2022.sut.ac.th/

@ Q44224626

Facehaok Liue
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Operations Research meets
Communication Networks
Dates : May 19, 2022

Time : 10:20 - 11:20

Dr.Sucha Supittayapornpong

School of Information Sclence and Technology.
VISTEC

@ sutamm2022@gmail.com
https://amm2022.sut.ac.th/
—/
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Dates : May 19, 2022
Time : 13:00 - 14:00
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Back to the Basic

Associate Professor Dr. Prapasri Asawakun
former Vice Rector for Teaching Development and Support of

Learning Affairs, Suranaree University of Technology
Abstract

Based on experiences in teaching mathematics at Ramkhamhaeng University
through the TV live broadcast and in very challenging large classes, as well as for
engineering and agricultural students in large classes at Suranaree University of
Technology, the three principles that help mathematics learning happen are «clarity,
impeccable organization and presentation, and relevance»(B. Woods, New Zealand
Mathematical Society ANC) Newsletter, Number 63, April, 1995). No matter how
advanced the technology and media may be and whichever generation of students
we teach, these three principles should be considered as the underlying principles to
whichever approach we use for mathematics teaching practice. We should always go
back and think of these three principles as Back to the Basic.
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Operations Research Meets Communication
Networks

Dr.Sucha Supittayapornpong
School of Information Science & Technology

Vidyasirimedhi Institute of Science and Technology (VISTEG)

Abstract

Communication networks have grown in size and complexity to meet today's
demands for reliability, throughput, and freshness of information. Designing these
networks is challenging and requires novel techniques for large-scale performance
optimization. This talk presents how operations research helps tackle three problems
in communication networks: i) the reliability of Google's wide-area routers, ii) the
throughput-optimal routing for data center networks, and iii) the freshness of
information processed in an IoT system. The solutions to these problems utilize
several techniques from operations research, including robust optimization, graph
automorphism, Lyapunov optimization, and approximation algorithms, to design
algorithms and ensure performance guarantees of network systems. While these three
problems are not exhaustive, they identify the less-known research area and should
provide a rough idea of how operations research could help shape the future of

communication ne t“’()l’kS,
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Solutions to a quadratic equation over finite
fields

Puchong Wongkumpra®' and Detchat Samart"*

!Department of Mathematics, Faculty of Science
Burapha University, Chonburi 20130, Thailand

Abstract

We study the equation 22 + y? = 22 — k over finite fields. In particular, we find
the number of solutions to this equation over an arbitrary finite field and describe
an elementary method for finding all solutions over some finite fields. Finally, we
use our results to obtain criterion for existence of integer solutions to this equation
and a systematic method for computing integer solutions in some cases.

Keywords: Diophantine equation, Quadratic equation, Finite field.

2020 MSC: Primary 11D09; Secondary 11T06.

tSpeaker.  fCorresponding author.
Email: 62910234@Qgo.buu.ac.th (P.Wongkumpra), petesamart@gmail.com (D.Samart).
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A Note on the Abundance of Partial
Transformation Semigroups with Fixed Sets

Rattiya Wijarajak’ and Yanisa Chaiya

Department of Mathematics and Statistics, Faculty of Science and Technology
Thammasat University (Rangsit Campus)
Pathum Thani, 12120, Thailand

Abstract

Given a non-empty set X, let P(X) be the partial transformation semigroup on
X. For a fixed non-empty subset Y of X, let

PFiz(X,)Y)={a€ P(X):ya=yforalyecY}.

Then PFixz(X,Y) is a subsemigroup of P(X). In this paper, we show that PFiz(X,Y)
is always abundant, even if it is not regular. Moreover, unit regular and coregular
elements of such a semigroup are all completely characterized.

Keywords: partial transformation semigroup, abundance, unit regularity, coregu-
larity

2020 MSC: 20M20.
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On Regularities of Ordered Semigroups
Nuchanat Tiprachot"#, Nareupanat Lekkoksung?, and Bundit Pibaljommee’

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

2Division of Mathematics, Faculty of Engineering
Rajamangala University of Technology Isan, Khon Kaen Campus
Khon Kaen 40000, Thailand

Abstract

Ordered semigroup regularities were divided into sixteen classes using linear
inequations. Such regularities were described using the concept of ideals. It is
known that a-ideals are a generalization of (m,n)-ideals, where m,n € Ny. All
regularities of ordered semigroups are described in terms of a-ideals in this session.

Keywords: a-ideal, a-element, ordered semigroup, regularities.

2020 MSC: Primary 06F05; 20M12.
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Semigroups of an Inductive Composition
of Terms

Pongsakorn Kitpratyakul®" and Bundit Pibaljommee?*

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

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

Abstract

The set of all n-ary terms of type 7 together with a binary operation derived
from a superposition S™ forms various forms of semigroups. One may generalize
such a binary operation by deriving it from an inductive composition of terms and
calling it an inductive product. However, this operation is not associative on the
same base set but it does become associative when all elements of subterms of a
fixed term used in an inductive product except itself are excluded from the base
set. Hence, a semigroup is formed. In this work, we mainly focus on the algebraic
structures of this semigroup such as idempotent elements, elements associated with
each type of regularity condition, and Green’s relations.

Keywords: term, inductive composition of terms, inductive product of terms, idem-
potent element, regular element, Green’s relation.
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Regular Elements of Transformation
Semigroups Preserving a Reflexive and
Transitive Relation

Kitsanachai Sripon®! and Ekkachai Laysirikul?*

Department of Mathematics, Faculty of Science
Naresuan University, Phitsanulok 65000, Thailand

Abstract

Let X be an arbitrary nonempty set. The semigroup 7'(X) of full transformations
on X consists of the mappings from X to X with composition as the semigroup
operation. Let orr be a reflexive and transitive relation on X. Define

T(X,orr) ={a e T(X):Vz,y € X, (z,y) € orr implies (za,ya) € opr}.

Clearly, T'(X,ogrr) is a subsemigroup of T(X). Also if orr is symmetric, then
T(X,o0rr) = Ty, (X), so that it is a transformation semigroup preserving an equiv-
alence relation. If (X,opy) is a partially ordered set, then T'(X,orr) = OT(X),
so that it is called the full order-preserving transformation semigroup on X. In
this paper, we investigate some necessary and sufficient conditions for elements in
T(X,orr) to be regular. We also prove that if T'(X,oprr) is a regular semigroup,

then opyr = X x X or oryr is totally ordered on X.

Keywords: Transformation semigroup, reflexive relation, transitive relation, regu-
lar element.
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The Weak First Exponential Law of
Mixed Product of n-ary Hyperalgebras
Carried by Good Homomorphisms

Nitima Phrommarat™ and Thanwarat Butsan

Department of Mathematics, Faculty of Science and Technology
Chiang Rai Rajabhat University, Chiang Rai 57100, Thailand

Abstract

We study a mixed product of n-ary hyperalgebras which lies between their direct
product and the direct product of their idempotent hulls. Furthermore, we study
the direct power of n-ary hyperalgebras obtained as the n-ary subhyperalgebra of
their direct product carried by good homomorphisms. For the mixed product of
n-ary hyperalgebras and their direct power with respect to good homomorphism,
we give sufficient conditions for the validity of the weak form of the first exponential
law.

Keywords: n-ary hyperalgebras, the first exponential law, direct power, idempo-
tent hull, mediality.
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Algebra of Terms Induced by Some
Transformations

Somsak Lekkoksung and Nareupanat Lekkoksung®*

Division of Mathematics, Faculty of Engineering
Rajamangala University of Technology Isan, Khon Kaen Campus
Khon Kaen 40000, Thailand

Abstract

A generalization of the semigroups representation was found in terms of algebras
of terms and operations in 1963. The representation demonstrates the significance
of the algebra of terms. The algebra of terms induced by monoids of transformations
is constructed as a many-sorted algebra. We examine the freeness property of this
algebra.

Keywords: terms induced by transformations, Menger algebras, many-sorted alge-
bras, algebra of terms.
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Iterative Algorithm for Polynomial Modular
Inversion Modulo P — 1 over Finite Field

of order p

Samakorn Sripatthanakul’ and Wutichai Chongchitmate?

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

Abstract

This paper presents an algorithm for computing the modular inverse of a poly-
nomial in a ring of polynomials over a finite field F, with a characteristic p. Given a
polynomial f and a natural number r, by applying the idea of the Newton iteration
algorithm, the fast division algorithm used to find the inverse of f under modulo
2P" —1, 27" +1 and 2" —1 is established. The cost analysis for p = 2 is carried out.
It shows that for such case the algorithm has the complexity of O(nlogn) which is
more efficient than the Half-GCD algorithm in terms of computational for large n.

Keywords: division algorithm, finite field, iterative algorithm, multiplication time
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Some Families of Self-Clique Graphs
whose Clique Size Sequence is (2,...,2,3,3,3)

Sajika Tubtim!, Sirirat Singhun'*, and Ratinan Boonklurb?

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

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

Abstract

Let G be a simple graph and k(G) be the set of all cliques of G such that
|k(G)| = n. The sequence (a1, a9, as,...,a,) of positive integers a1, as,as, ..., a, is
called a clique size sequence of G if the n elements of k(G) can be arranged in such
a way that the i-th element of x(G) is of size a; where 1 < i < n. In this paper,
the construction of 8 families of connected graphs having all cliques of size 2 except
three of size 3 or having clique size sequence (2,...,2,3,3,3) is obtained and then
we show that each graph in each family is self-clique.

Keywords: clique graph, self-clique, clique size sequence.
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Charges of Semistandard Young Tableaux
of Certain Shapes and Contents*

Nattanon Tualue’ and Ouamporn Phuksuwan

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

Abstract

Charges play an important role to define the Kostka-Foulkes polynomials in
their combinatorial formulae. Let A = (A1, Ag,...,A) and u = (p1, 42, -, ftm)
be partitions of a positive integer. A semistandard Young tableau of shape A and
content p is an array (7;;) where 1 < ¢ < [l and 1 < j < \; with the entries
1’s, pug 2’s, ..., and u,,, m’s which are weakly increasing in each row and strictly
increasing in each column. In this work, we give the explicit formulae to calculate
the charges of semistandard Young tableaux of certain shapes and contents, which
are the vertical shape and any content, the horizontal shape and any content, and
the hook shape and any content. Moreover, the hook shape with a diagonal box and
the specific content is also considered.

Keywords: Semistandard Young tableau, Charge, Kostka-Foulkes polynomial.
2020 MSC: Primary 05A15; Secondary 05E10.
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Algebraic Independence of Solutions of
Certain Second Order Homogeneous Linear
Differential Equations with Linear Coefficients

Phisitphong Ketrat! and Vichian Laohakosol*

Department of Mathematics, Faculty of Science
Kasetsart University, Bangkok 10900, Thailand

Abstract

The algebraic independence of solutions of certain second order homogeneous
linear differential equations with linear coefficients are investigated. The approach
consists firstly of solving (if possible) for explicit solutions, secondly of eliminating
those solutions that satisfy lower order differential equations and thirdly of finding
conditions for algebraic independence of the remaining solutions. The main strategy
is to make use of relevant results of Shidlovskii in the Siegel-Shidlovskii theory.

Keywords: Algebraic independence, second order linear differential equation, tran-
scendental number.
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The Boundary Value Problem of Some Linear
Partial Differential Operators®

Chalermpon Bunpog

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

Abstract

This research presents an alternative methodology for finding a solution of a
boundary value problem for some linear partial differential operators. We are par-
ticularly interested in the linear operator L, where L can be written in terms of
two linear operators M and N (i.e. L=MN). The solution is built on the Green’s
identity of the operators L and M together with the solution of the boundary value
problem for the operator N. To illustrate our findings, an example with prescribed
boundary conditions is exhibited.

Keywords: Boundary value problem, Partial differential equation, Linear operator,
Green’s identities, Green function.
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Beyond Quenching Profile For Singular

Semilinear Parabolic Problem
With Mixed Boundary Conditions

Benjamin Thaitavorn’ and Ratinan Boonklurb!

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

Abstract

This article investigates the steady-state solution of a singular semilinear parabolic
equation with mixed boundary conditions after quenching has occurred. It is shown
that all weak solutions tend to a unique steady state solution which is composed of
a constant function and a curve connected at a specific position within the domain.
Since the position cannot be determined explicitly, a lower bound is given instead.

Keywords: beyond quenching, singular semilinear parabolic equation, mixed bound-
ary conditions.
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Numerical Simulation of Water Quality in a
Couple Pounds of Shrimp Farming*

Nattinee Sittijinda'™#, and Nopparat Pochai'?

"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

Typical shrimp farming includes pumping clean water into the shrimp
ponds and dumping the effluent from the ponds into the environment. The effluent
will be discharged into water sources. Shrimp growing in a closed shrimp farm is
managed by circulating water for use in the farm while improving water quality
and reducing wastewater discharge into the environment. The focus of this research
is to offer mathematical models of water quality in a couple of pounds of closed
shrimp farms under the constraints of agricultural water treatment turbines and
pumps in several scenarios. The model's solution is approximated using the
numerical technique. The simulation results demonstrate that the water treatment
from the pumping pond to the drain was sufficient in many cases. It may be
inferred that if water quality is standardized and requires less treatment time, it
should be treated from the beginning of pumping water from the pond to the

reservoir, saving resources and costs.

Keywords: Water treatment, Water quality, Closed-system shrimp farms.
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A Non-Dimensional Mathematical Model of
Shoreline Evolution with a Groin Structure*

Surasak Manilan!™#, and Nopparat Pochai 2
"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

Beach erosion is a natural phenomenon that happens when sediment transport
away from the coast is not countered by the creation of new shoreline volume. A
sea wall and groin were created to prevent coastal erosion and sedimentation.
Shoreline evolution modeling is used to forecast the actual topography of the
shoreline. In this research, we present a governing equation when a groin is
included into a one-dimensional shoreline development model. A non-dimensional
shoreline evolution model and a groin structure model are included in the model.
Each year, the forward time centered space technique is used to approximate the
incremental model. In addition, a new MATLAB program is created to simulate
the problem in several scenarios. From numerical experiments, although the model
has been transformed into a non-dimensional form. We were also able to conclude
that the approximate solution obtained was close to the analytical solution when
using this numerical technique.

Keywords: Finite difference method, Groin structure, Mathematical model, Non-
dimension, Shoreline evolution.
2020 MSC: Primary 65N06.
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A Mathematical Model for Measuring Carbon
Dioxide Concentration in a Bus Due to
Passengers Breathing*

Jenjira Sooknum®"* and Nopparat Pochai'?
"Department of Mathematics, Faculty of Science
King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520, Thailand
2Centre of Excellence in Mathematics, MHESI, Bangkok 10400, Thailand

Abstract

Human breath emits a significant concentration of carbon dioxide, which makes
a significant contribution to airborne infections. Airborne diseases can spread
easily, and breathing can expose us to possibly fatal airborne infections. There is a
risk of infection for individuals going by bus. A mathematical model of carbon
dioxide concentration measurement due to human breath is introduced in this
study. The purpose of this research is to determine the concentration of carbon
dioxide emitted by bus passengers. An explicit finite difference method is applied to
approximate the model's solution. The model solution can be used to determine
how much time passengers are willing to spend sitting on the bus while the carbon
dioxide level is managed.

Keywords: Bus, Carbon dioxide, Explicit finite difference technique,
Mathematical model, Passengers breathing.
2020 MSC: Primary 65MO06.
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Numerical Algorithm Based on Finite Integration

Method Using Shifted Chebyshev Expansion
for Solving Moving Boundary Problems

Warunya Wong-u-ral and Ratinan Boonklurb?*

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

Abstract

In this paper, a numerical algorithm based on the finite integration method using shifted
Chebyshev expansion is proposed to solve some moving boundary problems. We consider
the heat equation involving the moving boundary which demonstrates two examples of the
one-phase Stefan problems with forcing term and time-dependent heat flux at the boundary.
These examples consist of finding the distribution of temperature in the domain and position
of the moving interface. The accuracy and flexibility of the presented algorithm is examined
by comparing the results obtained with existing analytical solutions. In summary, the algo-
rithm can efficiently and accurately predict the evolution of the temperature distribution as
well as position of the moving front.

Keywords: moving boundary, Stafan problem, finite integration method, Chebyshev expansion.
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The Simplex Method With Minimal Angle

Jump for Solving Linear Programming
Problem

Monsicha Tipawanna'# and Krung Sinapiromsaran®*

Department of General Science and Liberal Arts, Prince of Chumphon Campus
King Mongkut’s Institute of Technology Ladkrabang, Chumphon 86160, Thailand

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

Abstract

In this paper, the “minimal angle jump”algorithm for the simplex method to
solve an n-dimensional linear programming problem is proposed. The minimal angle
jump aims to obtain a new initial basic feasible solution for starting the simplex
method. The key feature of this method relies on the selection of n constraints
whose gradients make the smallest angles with that of the objective function to
form the targeted feasible solution. Then the jump from the origin to the targeted
feasible solution on the other side of the feasible region is performed. The jump
requires additional constraints to construct two sub-problems where the edge is
a hyperplane passing through the origin and the targeted feasible solution. Our
experiments show that our method can improve the simplex method by reducing
the number of iterations for solving some linear programming problems.

Keywords: linear programming, simplex method, pivot rule.
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An Improvement of the Error Bound of Local
Limit Theorems for Sums of Independent
Lattice Random Variables
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 10330, Thailand

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

Abstract

Let X1, X9, ..., X,, beindependent lattice random variables and let S,, = Z;‘L:1 Xj.
The local limit theorem is a well-known theorem which estimates the probability of
a particular point of S, by the normal density function. There are many works that
give the explicit error bounds for this type of estimation, i.e., error bounds with the
explicit constants. The sharpest constants were given by Kammoo et al. in 2021
in the case that assume finite the third moment. In this paper, we improve on the
constants of the error bounds in Kammoo et al..

Keywords: Local limit theorem, Normal density function, Lattice random variable,
Rate of convergence, Characteristic function.
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In Mamenatics

Poisson Approximation for Sums of
Independent Non-Negative Integer-Valued
Random Variables

Supavit Kiatteerarat®, Kritsana Neammanee?*,
and Suporn Jongpreechaharn®

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

Abstract

Usually, we use a Poisson distribution to approximate the distribution of sums
of Bernoulli random variables with a small successful probability. In this work, we
generalize this concept to sums of independent non-negative integer-valued random
variables by using the Trotter-Renyi distance which is introduced by Hung (2007).
Our results improve the constants given by Hung (2014) and Teerapabolarn (2014).

Keywords: Poisson approximation, integer-valued random variables, Trotter-Renyi
operator

2020 MSC: Primary 60F05; Secondary 60G50
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A Local Limit Theorem for
Negative Binomial Random Sums

Hattacha Kongjiw", Petcharat Rattanawong?, and Kritsana Neammanee®#

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

2Major of Information Technology and Business Innovation, Faculty of Science and Social Sciences
Burapha University, Sakaeo Campus, Sakaeo 27160, Thailand

3Centre of Excellence in Mathematics
Commission on Higher Education, Bangkok 10330, Thailand

Abstract

Most publications on local limit theorems are found for the summation of a
fixed natural number n of random variables X1, Xo, ..., X,,. There is an interesting
extension, by assuming that the index of summation is also a random variable. This
type of upper summation is called a random sum and denoted by Sy = X1 + X2 +
-+ 4+ Xy, where N is a non-negative integer random variable. Random sums find
extensiveyt applications. One example is a collective risk model which is used to
describe the aggregate claims in an insurance. In this work, we give local limit
theorem for a random sum of independent identically distributed integer-valued
random variables X7, Xs,... in case of the index random variable N having the
negative binomial distribution with parameters » > 1 and p € (0,1). We estimate
its probability by normal density. The error bound tends to 0 when r tends to oco.
The explicit constant of the error bound is also given.

Keywords: Local limit theorems, Negative binomial random sums, Random sums,
Collective risk model.

2020 MSC: 60F05.
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The Study on the Relative Rank

of Transformation Semigroups
with Restricted Range

Kittisak Tinpun

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

Abstract

Let X be an infinite set and let Y be a non-empty subset of X. Then 7 (X,Y)
is the semigroup of all full transformations from set X to set Y called the transfor-
mation semigroup with restricted range. In this talk, we determine the relative rank
T(X,Y) modulo the top J class. Moreover, we also give examples of the relative
rank 7(X,Y) modulo S(X,Y) and modulo £(X,Y) to obtain that the relative rank
is infinite for a finite set Y.

Keywords: infinite set, generating set, full transformation, transformation semi-
group, relative rank.

2020 MSC: 20M20, 20M15.

Email: kittisak.ti@psu.ac.th.
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Regularity and Some Green’s Relations

on Generalized Semigroups of Transformations
with Fixed Set*

Pattiya Thadathanakiat™ and Preeyanuch Honyam?

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

Abstract

Let T'(X) denote the semigroup (under composition) of transformations from a
nonempty set X to itself. For a fixed nonempty subset Y of X, let

Fiz(X,)Y)={aeT(X) : aoe=a forallaecY}.

Then Fiz(X,Y) is a subsemigroup of T'(X). Fix an element 6 € Fiz(X,Y) and for
a, B € Fiz(X,Y), define a new operation x on Fiz(X,Y) by axf = aff. Under this
operation, the semigroup F'iz(X,Y’) forms a semigroup which is called a generalized
semigroup of Fiz(X,Y) with the sandwich function 6 denoted by Fix(X,Y, xg).
The aim of this work is to characterize regular elements of Fiz(X,Y,*g) and
give necessary and sufficient conditions for Fiz(X,Y,*g) to be a regular semigroup.
Moreover, we describe Green’s relations £ and R for the semigroup Fix(X,Y,*p)
and apply this results to characterize left regular elements and right regular elements.

Keywords: transformation semigroup, regularity, Green’s relations, generalized
semigroup.

2020 MSC: Primary 20M20; Secondary 20M10.

*This research was supported by Chiang Mai University.
tSpeaker.  tCorresponding author.
Email: pattiya_s@cmu.ac.th (P.Thadathanakiat), preeyanuch.h@cmu.ac.th (P.Honyam).
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The Partial Operation of Formulas

with Applications to Formulas Generated
by Order-decreasing Mappings*

Khwancheewa Wattanatripop® and Thodsaporn Kumduang?*

'Learning Institute, King Mongkut’s University of Technology Thonburi,
Bangkok 10140, Thailand

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

Abstract

Based on algebras of type 7 and algebraic systems of type (7,7'), in this work,
the partial superposition operation on the union of the set of all terms consisting
of expressions and the set of all formulas consisting of equations of terms and ex-
pressions connected by logical connectors and a quantifier. This allows us to form
a partial algebra of type (n + 1) satisfying the axiom of superassociativity as a
weak identity where n is an arbitrary positive integer. In particular, using the con-
cept of order-decreasing full terms of type 7,, terms in which each component is
constructued from a variable in the alphabet X, having some conditions and an
order-decreasing transformation defined on a finite chain n = {1,...,n} ordered in
a canonical way, a mapping « in the full transformation semigroup on 7 satisfying
the inequality a(x) < x for all x € n, the set of all order-decreasing full formulas of
a given type is further studied. An algebra of type (n + 1) consisting of the set of
all order-decreasing full formulas and a superposition operation which satisfies the
axiom of superassociativity is proved.

Keywords: full term, full transformation, formula.

2020 MSC: 03C85, 08A02, 06A75, 20N15.

*This research was financially supported by King Mongkut’s University of Technology Thonburi,
Thailand
"Speaker.  fCorresponding author.
Email: khwancheewa.wat@Kmutt.ac.th (K. Wattanatripop)
kumduang01@gmail.com (T. Kumduang).
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v-Regular Ternary Menger Algebras
and Some of Their Algebraic Properties

Anak Nongmanee'f, and Sorasak Leeratanavalee®*

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

2Research Group in Mathematics and Applied Mathematics,
Department of Mathematics, Faculty of Science
Chiang Mai University, Chiang Mai 50200, Thailand

Abstract

Ternary Menger algebras of rank n, where n is a fixed natural number, are
algebraic structures established by the author. The algebraic structure can be con-
sidered as a canonical generalization of arbitrary ternary semigroups. In this talk,
we introduce the notion of v-regular ternary Menger algebras of rank n, which can
be regarded as a generalization of arbitrary regular ternary semigroups. Moreover,
some of its interesting algebraic properties are investigated. Based on the concept of
n-place functions (n-ary operations), we construct ternary Menger algebras of rank
n of all full n-place functions. Finally, a special class of full n-place functions, the
so-called left translations, is studied.

Keywords: Menger algebras, v-regular Menger algebras, left translations.

2020 MSC: Primary 20N15; Secondary 20M17, 20M20.

tSpeaker.  {Corresponding author.
Email: anak nongmanee@cmu.ac.th (A. Nongmanee), sorasak.l@cmu.ac.th (S. Leeratanavalee).
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Generating Matrix of a Generalized Tribonacci
Sequence by Divisibility Theory™

Thanakorn Aunjai, Suthita Yangsud, Natkrita Mokchai
and Shayathorn Wanasawat'*

Department of Mathematics and Statistics, Faculty of Science and Technology
Thammasat University, Patumthani 10210, Thailand

Abstract

In this paper, we study the generating matrix of a generalized Tribonacci
sequence. By the use of division algorithm to its characteristic equation, we obtain
a formula of powers of this generating matrix. Moreover, some identities of the
generalized Tribonacci sequence will be discussed as an application of this
generating matrix.

Keywords: Tribonacci Sequence, Generalized Tribonacci Sequence, Generating
Matrix, Division Algorithm.
2020 MSC: Primary 11B39; Secondary 11B37, 15A18

*This research was financially supported by a subsidized project in the Department of

Mathematics and Statistics, Faculty of Science and Technology, Thammasat University.

academic year 2021.

I Speaker. * Corresponding author.

E-mail address: 6109681194@stu.tu.ac.th (T. Aunjai), 6109681020@stu.tu.ac.th (S. Yangsud),
6109490018@stu.tu.ac.th (N. Mokchai), shayathorn@mathstat.sci.tu.ac.th (S. Wanasawat).
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Some Results on the Coset of the
Hypergroup (Z,,°,,)

Witthawas Phanthawimol1'" and Prasert Yoosamran?

'Department of Mathematics, Faculty of Science
Ramkhamhaeng University, Bangkok 10420, Thailand

?Department of Mathematics and Computer Science, Faculty of Science and Technology
Rajamangala University of Technology Krungthep, Bangkok10120, Thailand

Abstract

A hyperoperation on a nonempty set H is a function o : H x H — P(H) \ {@}
where P(H) is the power set of H . The value (z,y) € H x H under o is denoted by
z oy and is called the hyperproduct of z and y.

In this paper, we study the hypergroup (Z,,0, ) where o = is defined by
To,y=2+y+mZ, for all z,y € Z. We take the hyperoperation o  to
construct the coset of any subgroup H of Z instead of coset multiplication by the
binary operation of Z and study the basic properties of this new structure of

coset.

Keywords: Hypergroup, Coset.
2020 MSC: Primary 20N20.

fSpeaker and corresponding author.
E-mail address: witthawas p@rumail.ru.ac.th (W.Phanthawimol)
prasert.y@mail.rmutk.ac.th (P. Yoosamran)
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Symmetric Tetra-(T,G)-Derivations
of Incline Algebra

Sahassawat Undonkloy', and Patchara Muangkarn?

Department of Mathematics, Faculty of Science and Technology
Kamphaeng Phet Rajabhat University, Kamphaeng Phet 62000, Thailand

Abstract

In this paper, we use the concept of symmetric tri-(t,g)-derivation in incline alge-
bra to create a generalization of symmetric tetra-(t,g)-derivations in incline algebra.
Furthermore, we will define Kery(K) for symmetric tetra-(t,g)-derivations in incline
algebra and give some examples to suppost our results.

Keywords: Incline algebra, Tetra-(t,g)-derivation, Tetra-(t,g)-symmetric, Kerq(K).
2020 MSC: Primary 06F35; Secondary 03G25, 03B47.

tSpeaker.  {Corresponding author.
Email: sahawat.3851@gmail.com (S. Undonkloy), putchara_ 31@windowslive.com (P. Muangkarn).
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Matrix Transformation for Projection
on 2- and 3-Dimensional Spaces™

Chotiros Surapholchai

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

Abstract

The definition of projections, in general, can be defined in the field of geometry
using either a directional vector of a line (2D and 3D) or a normal vector of a plane
(3D). Alternatively, the projections can be defined in terms of linear algebra with
respect to a mapping function from one vector space to another. We will construct
the relationship between the definitions in geometry and in linear algebra in terms
of matrices of real numbers and linear transformation of projections on a line and
on a plane in the form of explicit matrices. These matrices which find the
projection points on a line or on a plane could be used in medical image processing
applications.

Keywords: geometry, matrix transformation, projection.

2020 MSC: Primary 51A05; Secondary 15A04.

*This research was financially supported by Faculty of Science, Chulalongkorn University.
E-mail address: Chotiros.S@chula.ac.th (C. Surapholchai).



118

The 1% International y
Annual Meeting in Mathematics (AMM 2022) '
School of Mathematics, Institute of Science i
Suranaree University of Technology, Thailand T e 2022

A Metric Result on a Subsequence of the
Generalised Halton Sequence Induced
by the Kronecker Sequence

Prapapit Chutimantanon’, Poj Lertchoosakul

School of Mathematics, Institute of Science, Suranaree University of Technology
111 University Avenue, A. Muang, Nakhon Ratchasima 30000, Thailand

Abstract

In this paper, we consider variants of the Halton sequence in a generalised nu-
meration system, called the Cantor expansion, and investigate a special sequence
related to these generalised Halton sequences. In particular, we prove a metric al-
most low-discrepancy result on the generalised Halton sequence indexed by |[na]
with @ € [0,1). Our results can be viewed as a generalisation of those in [R. Hofer.

A metric result for special sequences related the Halton sequences. J. Complexity,
44:23-29, 2018].

Keywords: Halton sequence, Generalised Halton sequence, Discrepancy, Cantor
Expansion.

2020 MSC: 11J71, 11K38, 11K45.

tSpeaker and corresponding author.
Email: k.fangpc@gmail.com (P. Chutimantanon).
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['-Paired Dominating Graphs of Some Paths
and Some Cycles

Pannawat Eakawinrujee! and Nantapath Trakultraipruk*

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

Abstract

A set D of vertices in a graph G is a paired dominating set of G if every vertex
of GG is adjacent to some vertex in D and the subgraph of G induced by D contains a
perfect matching. The maximal cardinality of a minimal paired dominating set of G
is called the upper paired domination number, denoted by I';,.(G). A minimal paired
dominating set with cardinality I'y,(G) is a I'p.(G)-set. The I'-paired dominating
graph PDr(G) of G is the graph whose vertices are Iy, (G)-sets and any two I',.(G)-
sets are adjacent in PDp(G) if they differ by exactly one vertex. In this paper, we
first correct some results on the I'-paired dominating graphs of some paths that
appeared in [P. Eakawinrujee and N. Trakultraipruk, I'-paired dominating graphs
of some paths, MATEC Web Conf. 189 (2018) 03029] and then we determine the
I'-paired dominating graphs of some cycles.

Keywords: paired dominating graph, upper paired dominating set, upper paired
domination number, paths and cycles.

2020 MSC: 05C69.

tSpeaker.  $Corresponding author.
Email: p.eakawinrujee@gmail.com (P. Eakawinrujee)
n.trakultraipruk@yahoo.com (N. Trakultraipruk).
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Generalized Order Divisor Graphs of

Finite Groups”

Pannarin Sangsawang®, Cheevarat Matwangsang!, Sireethon Thongsupol®,
Parinyawat Choosuwan? and Siripong Sirisuk®*

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

2Department of Mathematics and Computer Science, Faculty of Science and Technology
Rajamangala University of Technology Thanyaburi (RMUTT), Pathum Thani 12110, Thailand

Abstract

Let G be a finite group and k, a fixed positive integer. We define the generalized
order divisor graph of G to be a graph whose vertex set is the group G and in
which two vertices a and b are adjacent if and only if the orders o(a*) and o(b*) are
different and either o(a¥) divides o(b*) or o(b¥) divides o(a*). This generalizes the
order divisor graphs of finite groups. Some properties of our graph are introduced,
and we investigate the structure of the generalized order divisor graphs of finite
cyclic groups.

Keywords: power graph, star graph, cyclic group.
2020 MSC: Primary 05C25; Secondary 20F65.

*This research was financially supported by Faculty of Science and Technology, Thammasat Uni-
versity

tSpeaker.  fCorresponding author.

Email: ssw.pannarin@gmail.com (P. Sangsawang), cheevarat.mws@gmail.com (C. Matwangsang),
sireethon.tho@gmail.com (S. Thongsupol), parinyawat__ c@Qrmutt.ac.th (P. Choosuwan),
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Some Classes of Line Graphs That Satisfy
the Graph Complement Conjecture

Monsikarn Jansrang®f, Sivaram K. Narayan?*

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

2Department of Mathematics, College of Science and Engineering
Central Michigan University, Michigan 48859, USA

Abstract

Given an n x n Hermitian matrix A = [a;j] we associate a graph G(A) to the
matrix A in such a way that the set of vertices is {v1, va, ..., v,} and the set of edges
is £ = {{vi,v;} : ajj; # 0,i # j}. The diagonal entries of A do not have an effect
on G(A). Let P(G) = {A € M,(C) : A* = A, Ais positive semidefinite, G(4) = G}.
The minimum semidefinite rank of G is defined to be mr%(G) = min{rank(A) :
A € P(G)}. If we restrict to real symmetric positive semidefinite matrices the real

minimum semidefinite rank is denoted by mr®(G) and it is clear that mr$(G) <

mr(G).

Jit has been conjectured that mrf (G) + mr® (G) < |G| + 2 where G is the com-
plement of the graph G and |G| is the number of vertices in G. This conjecture
is called the Graph Complement Conjecture and is denoted GCC,. We will show
some new results about classes of line graphs that satisfy this conjecture.

Keywords: line graphs, minimum semidefinite rank, graph complement conjecture

2020 MSC: 05C50, 15A03, 15A18, 15B57

¥ Monsikarn Jansrang (speaker).  f Sivaram K. Narayan (corresponding author).
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The Study of the Envelope of a Family of
Lines That Divide Areas of Triangles
and Quadrilaterals

Amphon Kliaramf, Akanat Wetayawanichi and Pokpong Phanwichit

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

Abstract

The study of the envelope of a family of lines that divide areas of triangles and
quadrilaterals considers equations and graphs of these envelopes. In case of
triangles, an arbitrary triangle can transform to an equilateral triangle by an affine
transformation. The lines divide the equilateral triangle into two parts, one of
which has area aS where S is the area of the triangle and 0<a <1,a # 0.5. These
lines were classified into 6 groups. For each group, the envelopes of family of lines
are arc of hyperbolas, which have the sides of the triangle as their asymptotes.
Moreover, when the area ratio is a=4/9 ora=5/9, 6 envelopes form the three
deltoids that have a joint vertex. In case of quadrilaterals, the family of area-
bisecting line were classified into 4 groups. The envelopes of these family of area-
bisecting line are also arcs of hyperbolas. Moreover, each pair of envelopes that are
tangent form a closed shape and this closed shape is also the locus of the midpoint
of the area-bisecting lines.

Keywords: envelope, area dividing line, area-bisecting line, affine transformation.
2020 MSC: Primary 51MO04; Secondary 51N20.

f Speaker. * Corresponding author.
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Sufficient Conditions for the Equality of Sets of

Fixed Points for a Weak Enriched Contraction
Mapping and its Double Average Mapping

Woraphak Nithiarayaphaks’ and Wutiphol Sintunavarat

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

Abstract

Recently Berinde and Pacurar [Approximating fixed points of enriched contrac-
tions in Banach spaces. J. Fixed Point Theory Appl. 22, 38 (2020).], first introduced
the idea of enriched contraction mappings and proved the existence of a fixed point
of an enriched contraction mapping using the well-known fact that every fixed point
of an average mapping is also a fixed point of an initial mapping of its average map-
ping. In this work, we introduce the idea of weak enriched contraction mappings and
a new generalization of an average mapping called double average mapping. The
first attempt is to prove the existence and uniqueness of the fixed point of a double
average mapping. Based on this result on Banach spaces, we give some sufficient
conditions for the equality of the set of all fixed points of a double average mapping
and the set of all fixed points of a weak contraction mappings. Moreover, our results
show that Kirk’s iterative algorithm can be approximated a fixed point of a weak
enriched contraction mapping. An illustrative example for showing the efficient of
our results is given.

Keywords: enrich contractions, fixed point theorem, Banach space, existence and
uniqueness, fixed point iteration.

2020 MSC: 47TH10, 54J25.

*This research was financially supported by Thammasat University Research Unit in Fixed Points
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tSpeaker and corresponding author.
Email: woraphak.n@gmail.com (W. Nithiarayaphaks)
wutiphol@mathstat.sci.tu.ac.th (W. Sintunavarat).



126

The 1% International y
Annual Meeting in Mathematics (AMM 2022) '
School of Mathematics, Institute of Science | i
Suranaree University of Technology, Thailand T e 2022

Fixed Point Theorems for New IRRC-Type
Contraction on Rectangular Metric Spaces

Thanatporn Bantaojail*, Natthisa Laengamta®’ and Cholatis Suanoom?*,

Program of Mathematics, Faculty of Science and Technology,
Kamphaengphet Rajabhat University, Kamphaengphet 62000, Thailand

2Mathematics English Program, Faculty of Education,
Valaya Alongkorn Rajabhat University under the Royal Patronage, Pathumtani 13180, Thailand

Abstract

In this note, we study the concept of Kannan [?] and Karapinar [?, ?] about
interpolative Kannan-type contraction and we study rectangular metric spaces. And,
we use the concept of Karapinar [?] to a new concept of IRRC-type contractions
and establish fixed point theorm for such mappings in complete rectangular metric
spaces. We prove fixed point theorm for such mappings in complete rectangular
metric spaces. Moreover, some examples are given here to illustrate the usability of
the obtained results. Thus, we get a new fixed point theorem that uses the concept
of Karapinar [?] to a new concept IRRC-type contractions in complete rectangular
metric spaces.

Keywords: fixed point, IRRC-contraction, rectangular metric spaces.

2020 MSC: Primary 39B82; Secondary 39B52,47H10.
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Inequalities for
M,A(h, m)—strongly convex functions

Wasanont Pongsawat

Department of Mathematics and Computer Science,
Kamnoetvidya Science Academy, Rayong 21210, Thailand

Abstract

In this paper, we consider a new generalization of convexity class of functions. We
introduce M,A(h,m)— strongly convex functions and investigate some generalized
properties. Finally, we establish some new generalized inequalities that relate to
classical inequalities namely, Jensen’s inequality, Hermite-Hadamard inequality and
Ostrowski inequality for this class of functions.

Keywords: Strongly convex functions, Jensen type inequality, Hermite-Hadamard
type inequality, Ostrowski type inequality.
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Remarks on the Boundedness of Poles
of Padé-orthogonal and Padé-Faber
Approximants*

Assawin Supuang"’ and Nattapong Bosuwan!2#

!Department of Mathematics, Faculty of Science,
Mahidol University, Rama VI Road, Ratchathewi District, Bangkok 10400, Thailand

2Centre of Excellence in Mathematics, CHE, Si Ayutthaya Road, Bangkok 10400, Thailand

Abstract

Given a function F holomorphic on a neighborhood of some compact subset
of the complex plane, we prove that if the zeros of the denominators of (n,m,)
orthogonal Padé and Padé-Faber approximants remain uniformly bounded on a se-
quence of indices {(n,m;)} satisfying sup{m,, : n € N} < oo, then either F' is a
polynomial or F' has a singularity in the complex plane. In this paper, we relax
a condition on the indices m,, for results from [N. Bosuwan, On the boundedness
of poles of generalized Padé approximants, Adv. Differ. Equ. 2019 (137) (2019)
https://doi.org/10.1186/s13662-019-2081-9)].

Keywords: Padé approximation, orthogonal polynomials, Faber polynomials, in-
verse results.
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On the Precompactness in Asymmetric Cone
Locally Convex Spaces

Wasin Supakul’ and Wutiphol Sintunavarat!

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

Abstract

The main goal of this paper is to introduce the idea of an asymmetric cone lo-
cally convex space (shortly, LCS) and is to prove the properties of precompactness
in asymmetric LCS. Furthermore, the relationship between the precompactness in
asymmetric cone LCSs and asymmetric cone norm spaces is investigated. All ob-
tained results extend some results related to the precompactness in asymmetric cone
norm spaces and asymmetric normed LCSs.

Keywords: asymmetric cone locally convex spaces, asymmetric cone norm spaces,
precompactness.
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V-Hilfer Fractional Differential Equations

and Periodic Conditions Involving
O’Regan Fixed Point Theorem

Thanatporn Bantaojai®' and Piyachat Borisut®*

'Mathematics (English Program), Faculty of Education, Valaya Alongkorn Rajabhat University
under the Royal Potronage, Pathumthani 13180, Thailand.
2Faculty of Liberal Arts, Rajamangala University of Technology Rattanakosin (RMUTR),
Samphanthawong, Bangkok 10100, Thailand.

Abstract

In this paper, we investigate and consider the existence and uniqueness of nonlin-
ear U-Hilfer fractional differential equations with periodic conditions. By applying
the O’Regan fixed point theorem and the Banach contraction principle, the unique-
ness solution of the problem can be found. Finally, some examples are included to
illustrate the applicability of our results.

Keywords: V-Hilfer fractional differential equations, fixed point theorem, unique-
ness solution, periodic conditions.
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Appications of the Novel (G'/G*)-Expansion
Method for Solving Certain Nonlinear
Conformable Partial Differential Equations

*

Thitthita Iatkliang’, Sekson Sirisubtaweet

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

Abstract

The core objective of this article is to employ the novel (G’/G?)-expansion
method for generating new exact traveling wave solutions for two nonlinear con-
formable problems including the (2 + 1)-dimensional conformable space-time break-
ing soliton equation and the conformable time generalized Hirota-Satsuma coupled
KdV system. To the best of the authors’ knowledge, the two problems have not been
solved for their exact solutions by means of the novel (G’/G?)-expansion method.
As a result, the obtained exact solutions of the problems are written in terms of
trigonometric, exponential, and rational function solutions. Along with the help
of a symbolic software package, the method can be simply and efficiently utilized
to solve the proposed problems for acquiring trustworthy exact solutions. Conse-
quently, the method could be used to determine some new exact solutions for other
nonlinear conformable partial differential equations.

Keywords: novel (G’/G?)-expansion method, exact solutions, conformable deriva-
tive, (2 4+ 1)-dimensional conformable space-time breaking soliton equation, con-
formable time generalized Hirota-Satsuma coupled KdV system.
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Applications of the Laplace Variational
Iteration and Laplace Homotopy
Perturbation Methods for Solving Fractional
Integro-differential Equations®

Supaporn Kaewta', Pongpol Juntharee and Sekson Sirisubtawee

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

Abstract

The main purpose of this paper is to apply the Laplace variational iteration
method (LVIM) and the Laplace homotopy perturbation method (LHPM) to cer-
tain fractional integro-differential equations (FIDEs) such as the fractional-order
beam problem to obtain their analytical solutions. The two methods are based on
using an infinite series solution form and a recursive relation. Employing the pro-
posed methods, we implement symbolic computer programs to solve these problems
and provide their analytical and numerical solutions. In addition, graphical results
and absolute errors of the approximate solutions are presented. As seen in the nu-
merical examples, the LVIM and LHPM are straightforward, effective, and accurate
compared with other existing methods. Consequently, the two approaches can be
utilized to efficiently solve other fractional integro-differential equations arising in
applied science problems.

Keywords: Laplace variational iteration method, Laplace homotopy perturbation
method, fractional integro-differential equations, Caputo fractional derivative.
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An Invariant-Preserving Three-Level Linear
Finite Difference Method for the Viscous
Fornberg-Whitham Equation®

Puttamon Phuwichit!'" and Nattapol Ploymaklam?*

!Graduate Masters 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

In this research, we design a family of finite difference 6-schemes to approximate
numerical solutions of the viscous Fornberg-Whithem equation which is a shallow
water wave model describing waves breaking. The model admits two invariants:
momentum and energy. Although the model is nonlinear, our present schemes are
linear and use information from three time steps. For § = 1/3, it can be shown that
the conservation of invariants is still maintained. The methods have second order
of accuracy in time and space. Moreover, we can prove that the convergence of the
numerical solutions is uniform. Finally, numerical examples are used to demonstrate
effectiveness and also to prove our theoretical results.

Keywords: viscous Fornberg-Whitham equation, finite difference, conservation,
stability analysis, uniform convergence analysis
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An Invariant-Preserving Three-Level
Linearized Finite Difference Method for
the Korteweg-de Vries-Kawahara Equation

With Added Viscosity Term*

Kanyarat Phollamat!", Nattapol Ploymaklam?*

LGraduate Masters 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

In this work, we aim to study numerical solutions of a nonlinear partial differen-
tial equation using a family of three-level linearized finite difference #-methods for
shallow water waves having surface tension in the form of the Viscous Korteweg-de
Vries-Kawahara equation with initial and boundary conditions. The model admits
two invariants: momentum and energy. The scheme is proved to preserve both mo-
mentum and energy in the discrete sense when 6 = 1/3. In addition, we proved
that the method converges uniformly. The method gives second-order of accuracy
in space. Several numerical examples are presented to demonstrate the accuracy
and efficiency of the proposed method.

Keywords: Viscous Korteweg-de Vries-Kawahara, Finite difference scheme, Con-
vergence analysis, Stability analysis.
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Stability of Time-Delay Systems
via Modified Wirtinger Integral Inequality

Weerachai Lertbunkarnkit!, Jirapong Puangmalai?f
and Wanwisa Puangmalai 1

!Department of Mathematics, Faculty of Science and Technology
Kamphaeng Phet Rajabhat University, Kamphaeng Phet 62000, Thailand

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

Abstract

In this work, we perform stability analysis for a linear system with a constant
state and distributed delay. Firstly, we propose a new integral inequality by combin-
ing two recent integral inequalities; namely Wirtinger integral inequality and a new
integral inequality proposed in 2020. Then, we formulate a new sufficient stability
condition for the considered systems based on the proposed integral inequality. The
obtained stability condition is in the form of linear matrix inequality (LMI). Finally,
two numerical examples are given to demonstrate the effectiveness and merits of the
obtained results. With small number of decision variables, results show that our
condition can maintain its stability with larger bound of delay.

Keywords: Time-delay system, Integral inequality, Stability analysis, Lyapunov-
Krasovskii functional.
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One-dimensional Magnetogasdynamics
Equations: Lie Group Classification,
Conservation Laws

Potcharapol Mukdasanit’ and Sergey V.Meleshko?

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

Abstract

Mathematical modeling of physical phenomena is one of the main studies in
continuum mechanics. The presentation is devoted to the symmetry analysis of the
one-dimensional magnetogasdynamics equations of an ideal perfect gas with infinite
electrical conductivity. The equations are considered in mass Lagrangian
coordinates. Solving the Helmholtz problem, a corresponding Lagrangian such that
the equations in the study are Euler-Lagrange equations is found. For using
Noether’s theorem a group classification with respect to the entropy and magnetic
field is performed. The group classification is made by an algebraic approach,
which essentially simplifies the analysis. The found Lagrangian and the group
classification allow us to use Noether’s theorem for constructing conservation laws.
Physical interpretation of the found conservation laws is given.

Keywords: Mass Lagrangian, Euler-Lagrange equations, Conservation laws,
Noether’s theorem, Group classification.

2020 MSC: 76M60; 35L65.
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Exact Solvability in Higher Dimensions:
A New Perspective

Artur Sergeyev

Mathematical Institute, Silesian University in Opava
Na Rybnicku 1, 74601 Opava, Czech Republic

Abstract

The search for partial differential systems that can be exactly solved is a long-
standing problem of mathematical physics. This problem is particularly important
in the case of four independent variables, as four is the dimension of our spacetime
as dictated by Einstein’s general relativity. For a long time it appeared that in the
case in question exactly solvable systems are extremely scarce. In the present talk
we dispel this misconception, and give an explicit effective construction producing
inter alia two new infinite sets of partial differential systems in four independent
variables that are integrable in the sense of soliton theory.

Email: artur.sergyeyev@gmail.com



139

05

Mathematical Modeling and
Numerical Mathematics



140

The 1% International y
Annual Meeting in Mathematics (AMM 2022) '
School of Mathematics, Institute of Science i
Suranaree University of Technology, Thailand T e 2022

A Mathematical Model and Simulation
for Designing a Cost-Optimized
Off-Grid House Solar Energy Storage System

Theeradon Sakpetch!, Kumkup Keeratisiwakul', Kodchakorn Klongklaw" ",
Narawit Pratueangsukpong', Pat Vatiwutipong?*

'Kamnoetvidya Science Academy, Rayong 21210, Thailand

2Department of Mathematics and Computer Science
Kamnoetvidya Science Academy, Rayong 21210, Thailand

Abstract

Solar power is a renewable energy source using sunlight suitable for residential
usage due to its affordability and small area required. However, it requires an effec-
tive energy storage system that can minimize power outages within a limited budget.
This challenge was addressed by analyzing energy storage systems regarding climate
and user behavior. In this study, a mathematical model has been developed to de-
sign a cost-effective energy storage system for an off-grid household. We utilized the
Markov weather process and Monte Carlo simulation, considering various scenarios
of available energy supply, energy consumption, and user behavior. In accordance
with the outcome, the size and type of battery system from our model minimized
power outages throughout the year. We synthesized the 1600 square-feet house with
the meteorological data and the typical load role from the user in Rayong, Thailand.
Under a budget of 50,000 USD, our model suggests that the best battery is Discov-
erAES 7.4 kWh, which results in an average power outage of only around 21.9 hours
per year, outperforming other batteries in identical economic conditions. Addition-
ally, our battery model can be widely applied to real scenarios on conditions with a
broader range of batteries, environmental impact, available space, as well as hybrid
systems.

Keywords: mathematical modeling; minimization problem; Monte Carlo simula-
tion, energy storage system; renewable energy; sustainable development.
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An Improved Denoising Method Using Hankel
Matrix-Based SVD and Wavelet Thresholding

Jatupat Chanakul’ and Saifon Chaturantabut?

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

Abstract

This work introduces a noise reduction technique that combines Hankel matrix-
based singular value decomposition (HSVD) and wavelet transform (WT). We inves-
tigate the efficiency, based on mean squared error (MSE) and signal-to-noise ratio
(SNR), of the proposed approach through both periodic and aperiodic signals with
different levels of polluted noise. The numerical tests demonstrate that the HSVD-
WT can improve the resulting denoised signals for both periodic and aperiodic cases,
when compared to the standard HSVD and WT approaches.

Keywords: Hankel matrix-based SVD, Wavelet Transform, Noise reduction.
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An Application of a Randomized Algorithm
on Third-Order Tensor for Color Image
Reconstruction®

Siriwan Intawichaif and Saifon Chaturantabut?

Department of Mathematics and Statistics, Faculty of Science and Technology
Thammasat University, Pathumthani 12120, Thailand

Abstract

This work introduces a technique for reconstructing a corrupted color image by
using a third-order tensor representation that combines red, green and blue channels
of the image together. A low multi-linear rank basis is first computed by using a
tensor form of singular value decomposition (SVD) to extract the most dominant
features of a given tensor image. A randomized algorithm is also applied to provide
a fast and robust procedure for tensor basis computation. This tensor basis is
then used with the least-squares approximation to recover the missing or corrupted
pixels of the color image. Numerical experiments for the proposed technique are
performed through the standard benchmark images. Accuracy and execution time
are investigated and compared with some existing reconstruction methods that use
the standard 2-dimensional SVD and randomized SVD for each of the red, green
and blue channels separately.

Keywords: Tensor SVD, Tensor randomized SVD, Color image reconstruction,
Low multi-linear rank basis, Least-square approximation.
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Mathematical Modeling of the Efficiency
of Car Parking Spaces Along the Roadside

Parncheewa Toommakorn®f, Natthakan Saengnil®,
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'Kamnoetvidya Science Academy, Rayong 21210, Thailand

2Department of Mathematics and Computer Science,
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Abstract

The overall number of vehicles has been constantly increasing in the past decade
despite the development of public transport. Therefore, the problem of lack of park-
ing spaces has widely occurred in most countries. Focusing on parallel car parking
spaces along the roadside, there are two types of parking spaces: marked parking lot
and parking zone (or undivided parking lot). This paper is dedicated to the compar-
ison of the efficiency between these two types of parking spaces. The minimum gap
required for parking in the parking zone is geometrically computed. Then, agent-
based modeling is used to simulate the scenario of parking with particular input
parameters such as drivers’ behaviors and cars’ lengths. The experimental results
show that different conditions of the society, consisting of drivers’ behaviors, cars’
lengths, and length of each marked parking lot, are key parameters to determine
whether a marked parking lot or parking zone is more efficient.

Keywords: parking, marked parking lot, parking zone, agent-based modeling.
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Expected Population Size in Discrete Time
Branching Processes with In-migration
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Abstract

In this work, we study the discrete time branching processes where in-
migrations to the system are allowed. The assumptions of the model are similar to
the classical processes except that in-migrations are possible with the number of in-
migrations from each generation being identical, independent, and following a given
probability distribution. We obtain the formulas of expectation and variance of the
population size in the branching process start with m particles and branching
process with in-migrations starting with one particle and m particles. The
probability generating function and recurrence relation techniques are used to
obtain the results. Monte Carlo simulations are used to verify the theoretical
results.

Keywords: Branching processes, Discrete time Markov process, Probability

generating function, In-migration.
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Application of Extreme Value Theory
for Maximum Rainfall
at Nakhon Ratchasima Province*

Nop Sopipan
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Nakhonratchasima Rajabhat University, Nakhonratchasima, 30000, Thailand

Abstract

This research aims to apply Extreme Value Theory (EVT) to describe the maxi-
mum rainfall events in Nakhon Ratchasima Province. We considered the Generalized
extreme value distribution (GEV) and Generalized Pareto distribution (GPD) mod-
els for the highest monthly rainfall in Nakhon Ratchasima from January 1982 to
December 2021. Our findings reveal that the Fréchet distribution is the most suit-
able model from the GEV family. Whereas the exponential distribution provided
an optimal model for monthly rainfall data above the 235 mm. threshold, we found
that an increase in the return period improved the return level. Comparing the
return levels between GEV and GPD, our results show that GPD is higher than
GEV. The second objective was to study VaR using the Block Maxima (BM) and
Peak over Threshold (POT). The POT gave better results than the BM using VaR
backtesting.

Keywords: Generalized extreme value distribution (GEV), Generalized Pareto dis-
tribution (GPD), maximum rainfall, Value at risk.
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Cost Effectiveness for Inspecting

Thailand’s Electricity High-voltage
Transmission Lines
Using an Improved Genetic Algorithm*

Wipawinee Chaiwino'# and Thanasak Mouktonglang®

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

Abstract

Each year, the Electricity Generating Authority of Thailand (EGAT) utilizes a
helicopter to inspect and maintain the high-voltage transmission lines around the
country. The required speed to inspect high-voltage transmission lines is approx-
imately 85 kilometers per hour, while the average flight speed is 185 kilometers
per hour, helicopter can only monitor high-voltage transmission lines for a maxi-
mum of 2.5 hours due to fuel limitations. In addition, the backlit flight is avoided
for the most effective evaluation of high-voltage transmission lines. During subse-
quent flight inspections, the helicopter must only take off and land at the refueling
base designated by the EGAT. With the limitations, this problem becomes NP-hard
problem. Solving this problem with the IBM CPLEX Optimizer is time-consuming
and memory-intensive. As a result, we proposed the improved genetic algorithm to
improve the outcomes and computational time. The algorithm is tested by seven
experiments to indicate that it provides better outcomes and reduce computational
cost.

Keywords: EGAT, the high-voltage transmission lines, NP-hard problem, IBM
CPLEX Optimizer.
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The Ornstein—Uhlenbeck process and Variance

Gamma Process: Parameter estimation and
Simulations
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Abstract

The Variance Gamma (VG) model has been increasingly used as an alternative to
the standard geometric Brownian motion (GBM) model in modelling asset price.
We consider a I'(a, 8) Ornstein-Uhlenbeck process and build a continuous sample
path Variance-Gamma (VG) model with five parameters (u, d, o, a, 0): location (u),
symmetric (§), volatility (o), and shape («) and scale (#). The simulations of the
Gamma process and Variance-Gamma (VG) Process are performed . The method-
olody to estimate the five parameters are implemented and the estimation results
based on the SPY ETF daily price are presented.

Keywords: Ornstein-Uhlenbeck (OU) Process, Stochastic Volatility (SV) Model,
Variance Gamma (VG)Model.
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Bivariate Quadratic Transformations
of Quasi-copulas
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Abstract

In this study, we construct a bivariate quadratic transformation of trivariate
quasi-copulas. This construction yields new quasi-copulas by composing two priori
given quasi-copulas with a quadratic polynomial function. We show that the con-
structed transformation is not a bivariate transformation of semi-copulas which show
that these two classes of transformations are different. The constructed transforma-
tion is also not symmetric which implies similar transformations can be constructed
via change of variables. This also implies that these transformations cannot be
constructed from univariate transformations which shows that the class of bivariate
transformations is much larger and more complicated than that of the univariate
case.

Keywords: aggregation function, quasi-copula, quadratic transformation.
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Winning Strategies of (i, j) Multimove
Thai Chess

Tanayot Prapaithrakul’, Saharath Sanguanpong
and Nantapath Trakultraiprukt

Department of Mathematics and Statistics, Faculty of Science and Technology
Thammasat University, Pathumthani 12120, Thailand

Abstract

Let ¢ and j be positive integers. An (7, j) multimove game is a two-player game
such that the first player (White) has ¢ moves per turn, and the second player
(Black) has 7 moves per turn. In this talk, we present winning strategies of the (i, j)
multimove games on Thai chess for all (i,7) ¢ {(1,1),(2,2)}.

Keywords: Multimove game, Thai chess, Makruk.
2020 MSC: Primary 91A68; Secondary 91A05,91A10,91A22.

tSpeaker.  $Corresponding author.
Email: tanaprapai@gmail.com (T. Prapaithrakul), shr.sanguanpong@gmail.com
(S. Sanguanpong), n.trakultraipruk@yahoo.com (N. Trakultraipruk).



151

07

Data Science and Statistics




152

The 1% International y
Annual Meeting in Mathematics (AMM 2022) Aoy M ' .
School of Mathematics, Institute of Science Tkl
Suranaree University of Technology, Thailand T e 2022

Binary Whale Optimization Algorithm
for Improving Data Balance
Based on Undersampling Techniques

Jakkrit Polrob', Benjawan Rodjanadid?, Jessada Tanthanuch
and Eckart Schulz

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

Abstract

The imbalance of data problem occurs frequently, causing poor prediction per-
formance for minority classes. In addition, one of the most common problems with
imbalanced data is the inaccuracy and bias of a predictive model using conventional
machine learning algorithms. In this study, we propose a novel undersampling al-
gorithm based on the idea of a binary whale optimization algorithm and K-nearest
neighbor, called BWOA-KNN. The algorithm starts by splitting the dataset into two
parts, the training set part and the testing set part. For the training set, the minor-
ity class stays the same, whereas the majority class is analyzed to extract the best
representative subset by the proposed algorithm. Then, the decision tree technique
is applied to the new training set for assessing performance. Ten datasets of varying
imbalance ratio ranging from 1.82 to 42.01 from the KEEL and Imbalanced-learn
repositories were used for evaluating the algorithm. The result found that overall
BWOA-KNN performed better than three other undersampling algorithms, namely
Random Undersampling, Cluster Centroid, and Near-Miss algorithms.

Keywords: Binary whale optimization algorithm, Imbalanced data, Undersampling
technique, K-nearest neighbor, Decision Tree
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A Novel Decision Method for Multiclass

Twin Support Vector Machines by
Average Distance

Jigme Namgyal and Eckart Schulz

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

Abstract

A common decision strategy in multiclass support vector machines is to tally
the votes of one-versus-one decisions, and choose the class that receives the largest
number of votes. We propose an alternative strategy for one-versus-one decision
making in twin support vector machines that tallies the average distance of a data
sample from all the twin hyperplanes belonging to a given class, for each class. We
compare the results with other decision strategies on several variations of the twin
support vector machine using standard unbalanced datasets. The proposed strategy
shows improved accuracy with some datasets, which is most pronounced in the case
of the least squares twin support vector machine.

Keywords: Support vector machine, decision function.
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Artificial Intelligence (AI) System to Assess
Crop Damage Areas for Basic Agriculturist
Support After Disaster

Wiboonsak Watthayu'#, Wittawin Susutti!, Pirun Dilokpatpongsa!,
Pawaton Kaemawichanurat"! and Boonkong Dhakonlayodhin?

!Department of Mathematics, Faculty of Science,
King Mongkut’s University of Technology Thonburi, Bangkok 10140, Thailand

2Department of Applied Statistics, Faculty of Applied Science,
King Mongkut’s University of Technology North Bangkok, Bangkok 10800, Thailand

Abstract

Rice is always in the very top of the Thai crop export as it earns over 1/7 of the
total income in every year, 107 out of 665 billion bahts in 2021 for instance. This also
enables Thailand to be in top 5 among rice exporters. However, Thai rice farmers
still have to face many difficulties such as price fluctuation, market mechanism,
plant pathogen and natural disaster. Natural disaster, floods in particular, have
badly affected the farmers’ living conditions. It was estimated 6.3-8.4 billion bahts
damage during September-October 2021, for example. Crop insurance is a part of
the disaster management that helps the farmers promptly recover. In this talk,
we present our project which aims to develop a database system of the factors in
order to evaluate the risks of flood and to develop a Web App for the farmers to
immediately evaluate damage after a disaster. Over 5,000 questionnaires have been
used to survey the farmers across 43 provinces which have been affected by disaster.
All the received data together with other information sources such as the Royal
Irrigation Department have been cleaned and analysed to obtain risk factors and
severity assessment. Then, all the factors are incorporated to develop the Web App
and apply artificial intelligence (AI) technique to this application. The front end is
developed by Javascript while the back end uses Python. The convenience of Web
App usage was evaluated by a public hearing in Roi Ed with over 30 community
leaders. The user satisfaction survey was found to be on a very good level and all
the feedback utilized.

Keywords: Artificial Intelligence, Crop Damage Area Assessment, Fund Assistance
for Agriculturist, Disaster Management.
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An Approach for Constructing Reduced-Order
Basis Based on Machine Learning
with Manifold Distance

Norapon Sukuntee, Saifon Chaturantabut?*

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

Abstract

This work proposes a procedure for constructing a reduced-order basis used in
parametrized nonlinear differential equations. This procedure is based on the K-
medoids clustering algorithm and artificial neural network (ANN) with distance
on the Grassmann manifold of the solutions from sampled parameter values. The
resulting basis is then used with the standard proper orthogonal decomposition
(POD) and discrete empirical interpolation method (DEIM). This approach is shown
to provide more accurate approximations when compared to the reduced systems
that use the standard global basis or the basis from the K-mean clustering with
Fuclidean distance.

Keywords: model order reduction, proper orthogonal decomposition, discrete em-
pirical interpolation method, machine learning, Grassmann manifold.
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Support Vector Machine Models for
Diabetic Retinopathy Diagnosis and Grading

Jigme Namgyal’ and Eckart Schulz!

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

Abstract

This work applies five variants of the support vector machine for the classifica-
tion of the four stages of nonproliferative diabetic retinopathy. Four hundred eye
fundus images from the Messidor repository are preprocessed and thirteen features
extracted. The features best suited as inputs for support vector machine classifi-
cation are identified. The binary classification of severe diabetic retinopathy alone
achieves an accuracy of 97.44% when optimized for accuracy, using the standard
support vector machine with Gaussian kernel. When optimized for sensitivity, the
improved version of twin support vector machine achieved the highest sensitivity
of 99.06%. Multiclass decision into all 4 stages of diabetic retinopathy achieves
highest accuracy, sensititivity, specificity and precision with the twin bounded sup-
port vector machine classifier in one-versus-one decision configuration, by using a
novel decision strategy that includes distances from the decision hyperplanes in the
class selection algorithm. The results compare favorably with data published in the
literature.

Keywords: Diabetic retinopathy, support vector machine, decision function.
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On a Local k-point Multiquadric Neural
Network in Function Recovery Applications

Pichapop Paewpolsong! , Dusita Ritthison!, Krittidej Chanthawara® and
Sayan Kaennakham® *
'School of Mathematics, Institute of Science,
Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand

*Program of Mathematics, Faculty of Science, Ubon Ratchathani Rajabhat University,
Ubon Ratchathani, 34000, Thailand

Abstract

With a broad range of applications in science and engineering: data
interpolation, function approximation and recovery, surface reconstruction,
computer graphics, neural networks, numerical solutions to partial differential
equations, etc., the multiquadric radial basis function (MQ-RBF) has become more
and more popular amongst scientists and engineers. This mathematical tool was
originally proposed in a global manner and it is known to lead to several
shortcoming: a dense matrix of interpolation, stability properties, high ill-condition,
and high computational costs. To remedy all these, several techniques have been
proposed and tested in literature, one of which is to locally perform and construct
the interpolation matrix. In a local influence domain, the number of evaluation
points, represented by ‘k’, is believed to play a crucial role in determining the
success of the scheme. In this work, this ‘A’ is numerically investigated under a
local manner of MQ-RBF neural network when applied to function approximation
and recovery applications. Several criteria are monitored and recorded; accuracy,
computational cost, and condition number. It is, in this work, anticipated to
construct some insights as to how ‘k’ is mathematically correlated to other factors.
This would be highly useful for future users when dealing with larger-scale
applications.

Keywords: local interpolation, radial basis function, multiquadric, neural network,
function recovery.
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A Modified Liu Estimator
for Linear Regression with Application

Sittinon Pumpuang’ and Jiraphan Sunthornchost?

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

Abstract

Linear regression has been widely used in many applications to study the rela-
tionship between explanatory variables and the response variable. Therefore, many
statistical tools for linear regression have been investigated in the literature. One
such direction is to examine an efficient method to estimate the coefficients of the
model for the multicollinearity problem. Several ways have been investigated, such
as the ridge estimator and Liu estimator. This article proposes a new parameter
estimation method adapted from the ridge estimator and Liu estimator. Moreover,
we perform a simulation study to study the performance of our estimator. The re-
sults show that our estimator has good performance compared with other existing
estimators.

Keywords: Linear regression, Multicollinearity, Ridge estimator, Liu estimator.
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Modeling to Predict the Patients’
Postoperative Womac Score after Total Knee
Replacement by Features Engineering and
Gradient Boost Tree

Saranchai Sinlapasorn'’, Benjawan Rodjanadid!*, Jessada Tanthanuch!
and Bura Sindhupakorn?

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

*Department of Orthopedic Surgery, Institute of Medicine, Suranaree University of Technology,
Nakhon Ratchasima 30000, Thailand

Abstract

The purpose of this research is to study the factors and create a model to
predict the patients’ postoperative WOMAC score after total knee replacement.
The influencing factors of this work are found by feature engineering using several
techniques such as generalized linear model, support vector machine, deep learning
and gradient boost tree. Afterwards, the model was created by gradient boost tree
technique which group different attributes from feature engineering and comparing
models, to find the model with suitable predictability. RapidMiner Studio software
version 9.9 is used in this work. The results demonstrated that the model created
by the gradient boost tree technique with attributes originating by feature
engineering on the gradient boost tree performs most efficiently with root mean
square error (RMSE), mean absolute deviation (MAD) and square error (SE):
5.311 + 0.538, 3.550 + 0.376, and 28.472 + 5.811 respectively.

Keywords: Knee Osteoarthritis, WOMAC score, Generalized Linear Model,
Support Vector Machine, Deep Learning, Gradient Boost Tree.
2020 MSC: Primary 68T09; Secondary 68U99.
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