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\ Conference in Number Theory and Applications 2024

2024 Prince of Songkla University

Some of My Mathematical Family Works

Vichian Laohakosol

Department of Mathematics, Faculty of Science
Kasetsart University, Bangkok 10900, Thailand
fscivil@ku.ac.th

Abstract : Throughout my mathematical career, I have been fortunate to super-
vise and/or co-supervise 21 Ph.D. students from a number of universities in Thailand.
These students have now become full-fledged mathematicians working in various sectors
in Thailand, and have been a valuable asset of the Thai mathematical society. They
are Utsanee Leerawat, Pattira Ruengsinsub,Tuangrat Chaichana, Narakorn Rompurk,
Suphawan Janphaisaeng, Umarin Pintoptang, Kantaphon Kuhapatanakul, Watchara-
pon Pimsert, Charinthip Hengkrawit, Janyarak Tongsomporn, Oranit Panprasitwech,
Pinthira Tangsupphathawat, Jittinart Rattanamoong, Patiwat Singthongla, Kanet
Ponpetch, Yanapat Tongron, Wuttichai Suriyacharoen, Pussadee Yangklan, Rattiya
Meesa, Veasna Kim and Sunanta Srisopha.

In this talk, the works and/or details leading to these students theses will be briefly
described. Starting from my first Ph. D. student, Utsanee Leerawat, in 1993 through
to Veasna Kim in 2022.
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Introduction to Mathematical Research in Number Theory

Bruce Reznick

Department of Mathematics
University of Illinois at UrbanaChampaign, Illinois, USA
reznick@illinois.edu

Abstract : This talk will contain some observations about how to do research, both
for ourselves and for our students. Examples will start with the Fibonacci numbers.

Keywords : Number theory
2020 Mathematics Subject Classification : 11
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The kth Power Mapping and Equational Graphs over Finite Fields

\ Conference in Number Theory and Applications 2024

Yotsanan Meemark

Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University Bangkok, Thailand
yotsanan.m@chula.ac.th

Abstract : Let F, be the finite field of ¢ elements. For any equation E(X,Y) =0
over [F,, the equational graph of this equation is a digraph whose vertex set is F, and
for x,y € F,, there is a directed edge from x to y if E(z,y) = 0. In this work, we
assume that k < ¢ — 1 and work on the equational graph G*) (), f) associated with the
equation

(VF = fX)DOYE = f(X) ... (WY = (X)) =0

with variables X and Y, where f(t) € F,[t] and X is an element in F; of order at
least k. In this talk, we use the kth power mapping to study strongly connectivity and
the existence of a Hamiltonian cycle on the graph G*)(\, f). Moreover, we classify
the equational graph G®) (), f) up to isomorphism and find some conditions for the
existence of components with small number of vertices.

Keywords : FEquational graph, Finite field, Hamiltonian cycle, Power mapping,
Strongly connectedness

2020 Mathematics Subject Classification : 05C20, 05C38, 05C40, 11T06



Faculty of Science

\ Conference in Number Theory and Applications 2024
2024 Prince of Songkla University

Counting Formulas for Exponentially Odd and
Exponentially Even Integers

Pussadee Yangklan' and Vichian Laohakosol?

1King Mongkut’s University of Technology Thonburi,
Ratchaburi Learning Park, Ratchaburi, 70150, Thailand
pussadee.yang@kmutt.ac.th (P. Yangklan)

2Department of Mathematics, Faculty of Science
Kasetsart University, Bangkok 10900, Thailand
fscivil@ku.ac.th (V. Laohakosol)

Abstract : A positive integer is said to be exponentially even if its prime factorization
contains only even prime powers, and is said to be exponentially odd if its prime factor-
ization contains only odd prime powers. Counting formulas are proved for the number
of positive integers (i) which are relatively prime to an exponentially even number and
(ii) which are relatively prime to an exponentially odd number. Asymptotic estimates

of their corresponding counting functions are also derived.

Keywords : exponentially even, exponentially odd
2020 Mathematics Subject Classification : 11A25

2Corresponding author e-mail :pussadee.yang@kmutt.ac.th
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Counting the Number of Representations of an Integer
By Certain Binary Quadratic Forms

Thanathat Dechakulkamjorn' and Nithi Rungtanapirom?

Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand
ball09631@gmail.com

2Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand
nithi.r@chula.ac.th

Abstract : The problem of counting the number of representations of a fixed integer
by a given binary quadratic form has been studied for a long time by Dirichlet, Hall,
Kaplan, Williams, Sun, Berkovich, Yesilyurt, Bagis, Glaser, etc. The study is merely
based on a complex analytic approach. Here we will discuss an algebraic approach to
solve this problem for binary quatratic forms z? + ay?, where a is a Heegner number

or a = 27. This involves prime factorizations in the rings of integers

Keywords : diophantine equations, binary quadratic forms
2020 Mathematics Subject Classification : 11D09, 11D45, 11D72; 11R11

2Corresponding author e-mail mithi.r@chula.ac.th

10



Faculty of Science

\ Conference in Number Theory and Applications 2024
2024 Prince of Songkla University

Square-Full Values of Quadratic Polynomials

Y. Meemark! and W. Wongcharoenbhorn?

Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand
yotsanan.m@chula.ac.th

2Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand
w.wongcharoenbhorn@gmail.com

Abstract : A square-full number is a positive integer for which all its prime divisors
divide itself at least twice. The counting function of square-full integers of the form
f(n) for n < N is denoted by Sf.(N ). We have known that for a relatively prime pair
(a,b) € N x NU {0} with a linear polynomial f(z) = ax + b, its counting function is
=ap N 2. Fix e > 0, for an admissible quadratic polynomial f(x), we prove that

| w—+e
Sf (N) <<E,fN +

for some absolute constant w < 1/2. Under the assumption on the abc conjecture, we
expect the upper bound to be O, ;(N¢).

Keywords : Square-full integers, Quadratic polynomials.
2020 Mathematics Subject Classification : Primary 11N32; Secondary 11D45.

2Corresponding author e-mail :w.wongcharoenbhorn@gmail.com
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More on the Quadratic Exponential Diophantine Equation
(" =17+ ") = 22

Phornpassorn Boonchu!, Janyarak Tongsomporn? and Saeree Wananiyakul®

L3Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand
phornpassorn.b@hotmail.com (P. Boonchu)
s.wananiyakul@hotmail.com (S. Wananiyakul)

2School of Science
Walailak University, Nakhon Si Thammarat 80160, Thailand
tjanyarak@gmail.com

Abstract : We present the usual techniques for solving the exponential Diophantine
equations since Catalan’s conjecture was proven in 2004. We mainly focus on presenting
completed proofs of determining the set of all solutions of the Diophantine equation
in the title, which was first presented in 2015, for some fixed prime numbers p and
unconditional for non-negative integers x,y. Furthermore, some open problems are
proposed in this talk.

Keywords : Catalan’s conjecture (Mildilescu’s Theorem); exponential Diophantine
equation; integer solutions
2020 Mathematics Subject Classification : 11A07; 11D61; 11D72

3Corresponding author e-mail :s.wananiyakul@hotmail.com
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Unitary Analogues of a Generalized Number-Theoretic Sum

Boonrod Yuttanan' and Traiwat Intarawong?

Division of Computational Science , Faculty of Science
Prince of Songkla University, Songkhla 90110, Thailand
boonrod.y@psu.ac.th
26610230005@psu.ac.th

Abstract : In this article, we investigate the sums of the elements in the finite set
{a¥:1 <o <2 ged,(x,n) =1}, where k, m and n are positive integers and ged,, (z, n)
is the unitary greatest common divisor of z and n. Moreover, we give the explicit
formulae for some cases of k, m and the results is involving some well-known arithmetic
functions.

Keywords : Arithmetic function, Unitary divisor.
2020 Mathematics Subject Classification : 11A25.

2Corresponding author e-mail :6610230005@psu.ac.th
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On the Exponential Diophantine Equation of the Form
24+ (M? —2)X =Y?

Supawadee Prugsapitak' and Phitchayawee Sangjan?

Division of Computational Science, Faculty of Science
Prince of Songkla University, Songkhla 90110, Thailand
lsupawadee.p@psu.ac.th
26610220011@psu.ac.th

Abstract : In this article, we show when the diophantine equation 2 + (m? — 2)* = y?
has exactly one solution. As a result, we show that 2 + 7% = y? and 2 + 23% = y? have
exactly one solution, namely (1,3) and (1,5) respectively.

Keywords : Exponential Diophantine Equation, Catalan
2020 Mathematics Subject Classification : 11D61.

2Corresponding author e-mail : 6610220011@psu.ac.th
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The Graph of the Quadratic Map z? — 2 over Finite Fields

Pratchayaporn Doemlim!, Vichian Laohakosol?> and Tuangrat Chaichana?®

L3Department of Mathematics and Computer Science, Faculty of Science
Chulalongkorn University, Bangkok 10330, Thailand
pratchayaporn2539@Qgmail.com (P. Doemlim)
tuangrat.c@chula.ac.th (T. Chaichana)

2Department of Mathematics, Faculty of Science
Kasetsart University, Bangkok 10900, Thailand
fscivil@ku.ac.th (V. Laohakosol)

Abstract : For a positive integer m, we show some properties of the graph obtained
from iterations of the quadratic map x? — 2 over the finite field F m, where ¢ is prime.
A characterization of their vertices in terms of primitive elements and the number of
cycles with specific length are considered. Moreover, some statistics about the cycle
and tail lengths are presented.

Keywords : graph of iteration, finite field, cycle, tail
2020 Mathematics Subject Classification : 11T30

LCorresponding author e-mail :pratchayaporn2539@gmail.com
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Piatetski-Shapiro Sequences

Teerapat Srichan

Department of Mathematics, Faculty of Science
Kasetsart University, Bangkok 10900, Thailand
fscitrp@ku.ac.th

Abstract : The Piatetski-Shapiro sequences of parameter ¢ is defined by
N¢ = {|n°] }nen (c>1,c¢N),

where | z| is the integer part of z € R. In this talk, we will present several our researches
in Piatetski-Shapiro sequences.

Keywords : Piatetski-Shapiro sequences
2020 Mathematics Subject Classification : 11N69
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The Diophantine Equation on Bipolar

Witchaya Vittayasatthakul', Kittipong Laipaporn?
and Prathomjit Khachorncharoenkul?

Department of Mathematics, Faculty of Science
Walailak University, Nakhon Si Thammarat, 80160, Thailand
lwitchayawittayasetthakun@gmail.com (W. Vittayasatthakul)

Ykittipo@wu.ac.th (K. Laipaporn)
3prathomjit.kh@wu.ac.th (P. Khachorncharoenkul)

Abstract : In this paper, we give the sufficient conditions for the existence of all
integer solutions (—z1,xs) and (—y1,y2) in bipolar of the linear Diophantine equation

(—ar, a2)(—x1,22) + (=b1,b2) (=1, y2) = (—c1,¢2)

where ay,ag, by, by, c1,c0 € NU{0}. Moreover, the consequence of our work is the
explicit solutions.

Keywords : Linear Diophantine equation, Bipolar
2020 Mathematics Subject Classification : 11D04

LCorresponding author e-mail : witchayawittayasetthakun@gmail.com
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