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ABSTRACT

This study focuses on the development of a digital learning game for teaching the
periodic table to high school students. The objectives are to 1) develop a learming game, 2) assess
the quality of the game, 3) compare the learning outcomes of students using this digital game with
those receiving traditional instruction and 4) study the performance of learners. The developed
game, named "Elemental Castle," utilizes RPG Maker MZ and consists of 7 levels centered around
learning about elements in the periodic table. The development results indicate that "Elemental
Castle" has high quality and is well-received by students, particularly in content (X = 4.35 SD. =
0.88), graphic design (X=4.20,S.D. = 0.90), entertainment value (X = 4.50, S.D. = 0.85), ease of use
(X=4.35,S.D. = 0.86), and learning experience (X=4.35, S.D. = 0.86). The learning outcomes show
a significant improvement in students' scores after using the game compared to before (p < 0.05),
and using the E1/E2 quality criteria measurement, the result is 80.19 / 84.536 indicating that the
digital game is more effective in enhancing knowledge of the periodic table than traditional teaching
methods. The study concludes that "Elemental Castle" demonstrates high potential in promoting
learning and student satisfaction and can be effectively used as a teaching tool in secondary

education.

Keywords: Digital game; Periodic table; RPG Maker MZ
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ABSTRACT
The main objective of this investigation is to fully solve the nonlinear partial differential
equations (1+1)-dimensional Phi-Four and (1+1)-dimensional modified Korteweg-De Vries. Then,
with the assistance of the Bernoulli equation, the simple method (SE) will solve these solutions.
The solutions are in the form of generalized exponential functions. The effect of the arising graphs
of both equations is in the form of kink waves, which are presented in three-dimensional graphs

and contour graphs using suitable parameter values in 2 cases.

Keywords: King waves; the simple method with the Bermnoulli equation; the (1+1)-dimensional

Phi-Four equation; the (1+1)-dimensional modified Korteweg-De Vries equation
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1. INTRODUCTION

Numerous significant dynamic processes and phenomena in mathematical physics, fluid
mechanics, mechanical engineering, chemistry physics, fluid dynamics, plasma physics, optical
fibers, and other engineering domains are described by nonlinear partial differential equation
(NPDEs). [1]. In order to precisely understand the qualitative aspects of several occurrences and
processes in a variety of natural science domains has always depended on exact or numerical
solutions. Many powerful and successful methodologies have been created to deal with the NLEEs,
such as the simple method [2-3], the exponential rational function method [4], the tanh-coth
method [5], the sin-cosine method [6], the reproducing kernel algorithm method [7-8], the Riccati-
Bernoulli sub-ODE method [9], the (G' / Gz)—expansion method [10], the unified method [11]

The Phi-Four equation, which can be considered a particular form of the Klein-Gordon
equation that designs the phenomenon in interaction between kink and anti-kink solitary waves in
particle physics [12], has the following form:

u, —Qu, —u+d =0,
Where u= u(x,t) and & an arbitrary constant.

The modified Korteweg-De Vries equation has the following form:
v, —vz\/x + 5vw =0,

Where v = v(x,t) and O is a nonzero constant, The expression v, explain the time evolution
of propagating of the wave in one direction. Two opponent effects are also included in this
equation: depiction of nonlinearity as vaX that accounts in order to seep the wave, and v that
presented for the spreading of the wave [13].

In this article, the basic method (SE) with the Bernoulli equation is used to solve the (1+1)-
dimensional Phi-Four equation and the (1+1)-dimensional modified Korteweg-De Vries equation.
We derive the exact solution to these equations in terms of the exponential functions. Furthermore,
we show the wave effects in the form of kink waves in a three-dimensional graph and a contour

graph.

2. ALGORITHM OF SE METHOD WITH THE BERNOULLI EQUATION

The following is a summary of the fundamental steps of the SE method using the
Bernoulli equation [2-3] as follows:
Step 1. Let there be a nonlinear partial differential equation (NLPDE), say, in two independent

variables x and t, given by:

P(u,ut,ux,uxx,uxt,...)zo, (1)
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where P is an exponential function in general of u(x,t) and its arguments; the subscripts denote
the partial derivatives. Let, think about integrating the independent variables x and t into one

variable, f We suppose that

u(x,t)=u(§), §=x—a)t. 2)

Traveling wave transformation Eq. (2) allows us to reduce Eq. (1) to the ordinary differential

equation (ODE) that follows:

O(u,u',u",um,l..) =0, (3)

d
where O s a polynomial in u(ﬁ) and its total derivatives, where u'(f) = _u u”(f) = ,

d& d&’

and so on.

Step 2. Suppose that the solution of Eq. (3) is in the following form:

{(E)=Yox (2)

where a, (i=0,1,2,..,N) are constants that need to be determined such that a, # 0. The ODEs,
or simple equations, are satisfied by the function K‘(ﬁ). This study will make use of the Bernoulli
equation, a well-known nODE. It is possible to express their solutions as simple functions. The

Bernoulli formula,
K& =P +nx’ ). (4)
Where ,B and 7] are non-zero constants.

Step 3. The derivative of the highest positions and highest nonlinear terms in Eq. (3) could be

balanced to obtain the balance number N.
Step 4. We obtain the general answers to Eg. (4) as follows:

Case I:if £>0 and 77 <0, we get

B BE+E)
P i — (5)
1_neﬂ<§+§o>
Case ll: if /<0 and 77 >0, we get
~ ﬂeﬂ<§+§o>
k(&)= T R (6)

1+7ne



22 | MsasIeeansuazmalulad uns.qa5saugil Print ISSN: 2586-8101 Online ISSN: 2697-6447

7 9 atuft 1 (WAT1AL 2568 - LWwEU 2568)

where fo is the constant of the integration.

3. RESULTS
Next, using the SE methodology with the Bernoulli explained above, we want to solve the
(1+1)-dimensional Phi-Four equation and the (1+1)-dimensional modified Korteweg-De Vries

equation as follows.

3.1 Results of the Phi-Four equation
The (1+1)-dimensional Phi-Four equation is
un—auxx—u+u3=O, (7)
where u= u(x,t) and & an arbitrary constant. Using u(g") =u(x,t) and the traveling wave
variable f = x — @, we will transform it to an ODE Eq. (7) produces the following result when

the transformation is applied:

(a)z—a)u”—u+u3=o. ®8)
The highest nonlinear terms, U3, and the highest-order derivative terms, U", were then

balanced in Eq. (8). Then N =1. We have the solution to Eq. (8) as follows:

1

U= ok €)=a,+ak, (©)

i=0
where K satisfies Eq. (4). Therefore, Therefore, the expressions for U" and U are expressed as:
14 2 2 2_.3
=q 'K +3a K’ +2a1' K,
3 _ 3 2 2_.2 3_.3
U =a, t+3a,a0K+3a0a0K +ak .

Substituting Egs. (9) and (10) into Eq. (8), then calculating the coefficient's equation of & to zero,
where i =0,1,2,3, yields

K'(&): aj—aozo, (11)

K'(&): (@ —oaf’ —a +3a.a =0, (12)
K(&): 30" —aa fn+3a,0 =0, (13)
K'(&): 2" —a)an’ +a’ =o. (14)

Solving Eq. (11)-(14), we obtain
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0 1

2
o =+1 o :iﬁn "

The following two precise solutions can be obtained by substituting Eq. (15) into Eq. (9). Then, we
utilize the general solutions to the Bernoulli Egs. (5) and (6). We get four exact solutions of (7)

written in terms of the exponential function.

Case l:if £>0 and 77 <0, we get

ﬂeﬂ(§+§o)
u (x,t)=1+2n m ,
ﬂeﬂ(fﬂfo)
u,(x,t) =—1—21m W ,

where § =x—@t and éo is a constant of the integration.

Case ll: if £ <0 and 17 >0, we get

ﬂeﬂ(;’ﬂfo)
ux,t)y=1=2n| ———— |,
5 1+neﬂ(§+§o>
ﬂeﬂ(§+§o)
ux,t)y=—1+2n| ——— |,
4 1+neﬁ<§+§o>

where & = x — @t and 50 is a constant of the integration.

We demonstrate the three-dimensional and contour plot representations of some of the
exact solutions, u (x,t) in Case | and u,(x,t) in Case Il, in Figures 1 and 2. We set

,B =1, n =+, 0= 6, =2 and 0< x,t <90, we obtain the plots of the selected exact

traveling wave solution, which represents the kink wave solutions.
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ﬁeﬂ(g"'é)

R

Figure 1 Kink wave solution for u, (x,t) with ﬂ =L,n=—-1La=6and0 <x,t<90

u (x,t)=1+2n

Figure 2 Kink wave solution for u, (x,t) with ,3 =—1L,n7=1a=6and0 <x,t<90

3.2 Results of the modified Korteweg-De Vries equation

The (1+1)-dimensional modified Korteweg-De Vries equation is
v, —vzvx +5VW =0, (16)

where v =v(x,t) and 0 is a nonzero constant. Using V(f) =v(x,t) and the traveling wave
variable é‘ = x — t, we will transform it to an ODE. Eq. (16) produces the following result when

the transformation is applied:

—aV' —vV +Oov" =0 (17)

The highest nonlinear terms, V'VZ, and the highest-order derivative terms, Vm, were then

balanced in Eq. (17). Then N =1. We have the solution to Eq. (17) as follows:
1
V(gg) = ZO/'K/ (f) =a, tak,
i=0

where K satisfies Eq. (5). Therefore, Therefore, the expressions for ', V" and Vv are expressed
as:
'=a fK+ank’,
V"= flak+30naK’ +2a1m'K’, (18)

V= aj + 2a,0 K + alzl(‘z.
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Substituting Egs. (18) into Eq. (17), then calculating the coefficient of &' to zero, where
1=1,2,3,4 yields

k'(&): —wa,f—aaf+Saf’ =0, (19)
k(&) —wan—alan—2aa’f+18a,°n=0, (20)
kK’ (&): —2a,0n—a f+128a 40’ =o, (1)
k(&) —an+edan’ =0 (22)

Solving Eq. (19)-(22), we obtain

aOZiﬁ\/@,alzi@ and a):—ﬁ, (23)

2 2

The following two precise solutions can be obtained by substituting Eq. (23) into Eq. (17). Then, we
utilize the general solutions to the Bernoulli Egs. (5) and (6). Four exact solutions are got of (16)

written in terms of the exponential function.

Case l:if #>0 and 1] <0, we get

B(é+&,)
e
() =63 | E fnw '
ﬂ ﬁeﬁ(§+§o)
vz(x,t)z—\/65 —+ m ,

where & = x — @t and 50 is a constant of the integration.
Case ll: if # <0 and 1] >0, we get

(&+&)
% (x t) \/_ ——7] ,Be ,

1+77e B

B(£+E,)
v4(x,t)=—\/$ g-?] IBe— ,

1+ neﬁ<<§+<§o>

where & = x — @t and fo is a constant of the integration.

We offer the three-dimensional and contour plots representations of some of the exact solutions,

v,(x,t)inCaseland v, (x,t) inCase ll, in Figures 3 and 4. We set ﬂ = il, n= $1, 5 =4, W=-—2 and
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—10<x,t <10, we obtain the plots of the selected exact traveling wave solution, which

represents the kink wave solutions.

B(&+¢,)
vz(x,t)Z—\/g g'i‘?] ﬁw
—1rI/e

Figure 3 Kink wave solution for v, (x,t) with ,3 =1,n=-1 O=4 and —10<x,t <10

ﬂeﬁ(§+§o)
B&+S)

va(x,t)z—\/% é—?}

Figure 4 Kink wave solution forv, (x,t) with ,3 =—-1,n=1 O=4a and —10< x,t <10

1+7ne

4. CONCLUSION

This article represents the way to use the SE method with the Bernoulli to handle two
different kinds of nonlinear evolution problems to find The correct solution for traveling wave for
the | Phi-Four equation and the modified Korteweg-De Vries equation. The answers are found in
the exponential function. By setting up the parameters appropriately, certain unique solutions can
be generated. As illustrated in Figures 1-4, the wave effects of the Phi-Four equation and the

modified Korteweg-De Vries equation were kink waves.
The SE method with the Bernoulli is simple to comprehend. Also, this research shows that

this suggested methodology is suitable and highly practical for finding accurate solutions to the
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Phi-Four equation and the modified Korteweg-De Vries equation. It is a reliable and effective

method that yields accurate solutions.

The SE method with the Bernoulli has only 4 steps to finding the answer, and you can find

the answer and check the answer. This method has been extensively utilized by researchers,

including [2-3], [14-16].
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ABSTRACT
The objectives of this research are: 1) to synthesize a model for creating digital content
using creative artificial intelligence (Al) for multimedia production, and 2) to develop and evaluate
the quality of the digital content creation model using creative Al for multimedia production. This
study employs an investigative research design, where experts evaluated the proposed model
through purposive sampling. Data was collected using quality assessment forms and analyzed using
basic statistics, including mean and standard deviation. The findings reveal that the model for digital

content creation using creative Al for multimedia production achieved a mean score of 4.61, which
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is classified as "very good," with a standard deviation of 0.49, supporting the research hypothesis
that the model is of high quality.
Keywords: Generative Al; Digital Content; Multimedia
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ABSTRACT

This study explores historical presentations through traditional art and digital art with
parallax animation using augmented reality technology. The research objectives are to develop
and evaluate the quality of historical presentations using this approach, assess the effectiveness
indicators of historical learning, and examine user satisfaction with the historical presentation
process. An accidental sample of 35 tourists at the Ayutthaya Historical Study Center Museum was
selected. The research tools included an augmented reality application with parallax animation
digital art integration, a media quality assessment form, a historical knowledge test, and a
satisfaction assessment form. Data analysis involved descriptive statistics, including mean, standard
deviation, tool efficiency analysis, and the calculation of an effectiveness index. The results showed
that 1) the quality of the media was at a very high level, 2) the effectiveness index met the standard

at 0.62, and 3) user satisfaction was at the highest level.

Keywords: History; Art; Parallax Animation; AR Technology
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ABSTRACT

Curriculum development to meet labor market demands and align with national
development in the era of the creative economy necessitates the cultivation of graduate attributes
that correspond to the needs of the entertainment industry. This research employs a qualitative
descriptive study design with the objective of exploring the graduate attributes desired by
stakeholders in the entertainment industry.

Participants were stakeholders who employ graduates relevant to the field, selected
through purposive sampling. The inclusion criteria required participants to have either significant
experience in the entertainment industry or be instructors specializing in entertainment-related
fields, with at least 5 years of professional experience. A total of 25 participants were included.
Data were collected through in-depth interviews and analyzed using content analysis. The
trustworthiness of the research was ensured based on the criteria of Lincoln and Guba.

The findings revealed that the desired graduate attributes, as identified by stakeholders
in the entertainment industry, include the following: 1) Expertise in technology and professional
skills 2) Understanding of soft power and the ability to create value on an international level 3)
Possession of professional ethics and moral integrity 4) Adaptability to changing circumstances. The
expected graduate attributes in all 4 aspects of the entertainment industry curriculum have an

average criterion at a high level.

Keywords: Entertainment Industry; Graduate Attributes Curriculum Development;

Graduate Studies
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ABSTRACT

This research aimed to: 1) develop a student information management system for Ban
Kang Pla School, Mueang Loei District, Loei Province; 2) evaluate the system's efficiency; and 3)
assess user satisfaction. This study employed developmental research and evaluation methods.
The system was developed as a responsive website that supports usage on devices of all screen
sizes, with functionalities divided into three sections according to user access levels: administrators,
teachers, and students. The research was conducted from June to October 2023. The study
population consisted of teachers and students from kindergarten to lower secondary levels,
totaling 179 individuals. Stratified random sampling was employed by dividing the population into
two groups—teachers and students—and sampling proportionally from each group, resulting in a
sample of 9 teachers and 116 students, for a total of 125 participants. Research tools included a
database system developed with PHP and MySQL and a satisfaction assessment form. Data was
analyzed using mean, standard deviation, and percentage.

The results showed that the developed system effectively solved data management
problems, allowing users to access information anytime and anywhere through various devices.
The efficiency assessment by experts was at a high level (X=4.46, S.D.=0.52), with design and
display aspects receiving the highest rating (X=4.67, S.D.=0.50) at the highest level. The overall user
satisfaction assessment was at a high level (X=4.44, S.D.=0.52), with system security and access

control receiving the highest satisfaction (X=4.80, 5.D.=0.42).

Keywords: Database System; System Development; Responsive Website; Student Data

Management
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Abstract

The research on the study of the creation of a forecasting model for the number of
applicants to higher education has the objectives of creating a forecasting model for the number
of applicants to higher education and to find the forecast value of the number of applicants to
higher education, which will be useful in budgeting and public relations for student recruitment in
higher education. This study studied data from the Office of the Permanent Secretary, Ministry of
Higher Education, Science, Research and Innovation and the National Economic and Social
Development Board. The data were analyzed by finding the mean, simple correlation analysis,
coefficient of determination, and simple regression analysis using Microsoft Excel. It was found that
the data on the number of births and the data on the number of applicants to higher education
are related in the same direction. From the regression analysis, the forecasting equation for the
number of applicants for higher education is ¥'= 0.578X - 51,536.38, where X represents the
number of births and Yrepresents the number of students applying to higher education. The &?
value is 0.897, indicating that the number of births can explain 89.7% of the change in the number
of students applying to higher education, and r= 0.947, indicating that the number of births and
the number of students applying to higher education are highly related, and the relationship is in
the same direction, which is consistent with the result of the relationship test (¢=9.767+, indicating
that the relationship between the number of births and the number of students applying to higher
education is linear. Therefore, the hypothesis that the number of applicants for higher education

will continue to decrease is true at the 0.01 significance level.

Keywords: Forecasting; Tertiary level; Number of births; Number of applicants
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ABSTRACT

This study examines the intelligent business system model that Rajamangala University
of Technology Suvarnabhumi uses to assist in revenue management decision-making. The findings
of the study can be applied to the design and development of information systems at the
university, such as the process model for analysis and trend forecasting of data for strategic planning
and revenue management. The mean and standard deviation were among the descriptive statistics
utilized in the investigation of the model development's adequacy. Expert surveys were gathered
and a Rating Scale Model was used to evaluate suitability. 1) User administration of the system; 2)
Data management for revenue; 3) Revenue Forecasting administration System; and 4) Dashboard
type of the model. Overall, the findings of the nine experts' evaluation of the model
development's suitability were at the most appropriate level, with a mean score of 4.67 and a

standard deviation of 0.500.

Keywords: Business Intelligence (BI); Online Analytical Processing (OLAP); Decision Support

Systems; Data Visualization
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ABSTRACT
Over the past decade, the Diophantine equation in the form a* +b” = 7%, where a
and b are two fixed positive integers, has received widespread attention due to its non-negative
integer solutions (X, Y, Z) . This research aimed to study and find all non-negative integer solutions
of the Diophantine equation 7* +35” = 7%, where X, y and z are non-negative integers, by using
mathematical proofs in conjunction with elementary concepts of number theory such as divisibility,
prime number and congruence. In the proof, we have divided the consideration into 4 cases as

follows: case 1. X is even and Y is even, case 2. X is odd and Y is odd, case 3. X is odd and Y
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is even and case 4. X is even and Y is odd. The research results found that the Diophantine
equation 7* +35¥ =z” has unique non-negative integer solution, which is (X, Y, Z)=(O,l, 6).
The method for finding non-negative integer solutions of the Diophantine equation can be applied

to finding solutions of equations of the same type.

Keywords: Diophantine equation; Divisibility; Prime number; Congruence
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aunistaleunulyd (Diophantine equation) Wuwaun1suilsnfiunumdrglummguiisiuiu
(Number theory) uaglasuaiuaulasgreanineing iewinaruiinegrfivaunisialowriulmiannse

Wluszendldluvans 9 a1v1 1w 1sv1ade Wasegaans wasinenmans lusu lneaunisialeuiuln

%
= - <)

MU aUN1INRIIsENIzHaRas DU wWALNTY warldfsdeaunisidwiadunesalyiu

Alevulag urisevidneiun3e (Diophantos of Alexandria) #adutinadinraniniteldoswaziioinin

Aad o =

aglusening a.e. 250 - 300 lngnauvesdlevulaaiuinuieuasNlyeides Wy wilidede lavads
(Arithmetica) Fewnil Alevulaadsldsunsendesindu “Savasfivndn” [1]

aunslalowilmiduivarnvareguuuy dduiidesaulafinuaunisialoushifleglusuiand
f1ds (Exponential Diophantine equation) JUnuuwils nanfe aunslaleuntifleglusy a* +bY = 22
dle x,y,z Wuswuduildduavuaz a,b W@uswauduuin Tnedi a=7 wie b=35 e
MATeAldAnwni satvaunistalewnulniiiurawls wu Tul a.e. 2011 Suvarnamani, Singta and
Chotchaisthit [2] leuansinaunistewnulnd 4% + 77 = 22 ldfinawassuawduildiduau seulud
A7, 2013 Sroysang (3] [4] M wanainaunisialownulmi 7% +8¥ = 22 fnawmassauiuiiliiduay
(%, y, z) Wiswaaeiien @e (0,1, 3) uaglduanshaunslouviulml 5% +7” =z* lifluanasduiu
dndiliduau wazluldaun Sroysane [5] 6] Wuansinaunsialownulnt 7% +31 =22, 75 +19" =72
wae 7% +91 =22 Lifinawassauduiliiduay seulud a.a. 2017 Somanath, Kannan and Raja
(7] Iouansinaunisialowrulng 7% +49Y = 2% Lifinawassuuduildduau wazdaunlud aa. 2018
Rao [8] leuansinaunisialewniulng 3* +7) = 22 fnawasswwdudiliduay (x,y, z)igqaewma
LAy Ae (1,0,2) uaz (2,1,4) warlulifieaiu Gupta, Kumar and Kishan [9] lauansinaunis
Tolownulvy 7% +13' = 22 Lifnawassuvuduiildduau

Tud f.a. 2019 Burshtein [10] Tananainaunisialownulng 7° +10Y = 22 lufinaasduiu
wauan wagludideafiu Asthana and Singh [11] lauansinaunisialewnulng 2* +7Y = 2% inalaas
ﬁwuawﬁmﬁhﬂﬂuav(x, Y, z)LﬁmammaLaaaLmﬁu Ao (3,0,3),(52,9) way (1,1,3)deulul a.n.
2020 Burshtein [12] leuansinaunisialownulng 7 +12 = 22 ldfinamasiiduswuiuuin wazlu
¥ p.6. 2022 Borah and Dutta [13] leuansiraunislalownulny 7% +32) = 22 fnawassiuududily

Juau (X, y, ) Wiessaiaasified de (2,1,9) WazUaNa1NE Pakapongpun and Chattae [14] lédumy
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deulumsldinawasswiuduiliifuavvesaunsialownlulnd p* +7¥ = 2% e p Wudwauang
wagiiloluuwiuand Tud a.a. 2024 Singh [15] lauansinaunislalewnulnd 7° +17Y = 2% lufinalaas
° & Ao

Srnudunldiduay

VRAZY

nnsfnwnudTedina ity vligidvaulafas Anvmmamasduiudniliduay
(x,y, z) vesaunisialeunulnl 7 +35% = z* Fedsldimsfnvimwalaasunneu lnenmixaiaay
vosaunisialeunulniiaing iy lunlagldnnuiiugiumang ufdnuiu 1w n1smisasds (Divisibility)

Fruauamg (Prime number) wazaun1A (Congruence) WWudu

2. AUTNUgIU

TuihdetlasnunuanuiiferiuanumuenasauifiiUosuvesaunia deweluil

unilena 1. [1, p. 631 1 n Wudwnudinuin ssnaningesiniudiya uas b aunim wie reungioud

uogla n Jyuunusie a=b(modn) o1 n w5 a-b awih wie a-b=nk FAnSuU19T LAY

k

ngufjun 1. [1, p. 651 i n>1 10udnwdinuin waz a,b,c,d \udnwdule 9 aglddndaniny
soluiiluass
1. a=a(modn)

2. o a=b(modn)ui b=a(modn)

)
3. o1 a=b(modn) uaz b=c(modn)uia=c(modn)
a. 81 a=b(modn)uay c=d(modn)uir a+c=b+d(modn)uasac=bd(modn)
5. 81 a=b(modn)ua a+c=b+c(modn) uaz ac=bc(modn)
6. 1 a=b(modn)uir a =b*(modn) dwiunndrunudinuin k

ununsn 2.1 n>1 Wudwnwduuin way abdudwaudule 9 2glddn 61 a=b(modn) uds
a“ =b*(modn) dwiuyndnuiuiiliduau k
#igayd W a=b(modn) uax k udnuduiliduay
nsiil 1. k=0 91nvqufiun 140 1 991691 1=1(modn) #efu a® =b® (modn)
ws1zaziu a“ =b* (modn)
nsdid 2. k=1 annnguiiun 1 9o 6 2axldd a“ =b*(modn)

nvie 2 nsdl aguldina“ =b* (modn) dwsunndwauaunliduau k

ngufun 3. 1 z Wudnnuannliduau ud 22 =0(mod4) vie z° =1(mod4)
wgad U z Wudnuduiiliduau 91ndunewiBnisms (the Division algorithm) azdisuauiu g
wag r Joli z=4q+rlegil 0<r<4 fuly z—r=4qwswaziu z=r(mod4)

nsifl 1. r=0 e z2=0(mod4) wararnmquiiun 1 9o 6 axléin 22 = 0(mod4)



105 |nsensinenmansuasinalulad uns.gissadgi Print ISSN: 2586-8101 Online ISSN: 2697-6447

U 9 atuft 1 (WNT1AL 2568-1UE18U 2568)

nsifl 2. r=1 fafu z=1(mod4) wazarnvauiun 14 6 axléin 22 =1(mod 4)
N3 3. r=2 fay 2= 2(mod4) uazannquiun 1 4o 6 9zled1 z° =4(mod4) uaz
o n 4=0(mod4) faiulpenguiiun 1 4o 3 agléd 22 =0(mod4)

nsdil 4. r=3 ey z=3(mod4) wazanvauiiun 1 9o 6 azléin 22 =9(mod4) uaz
ioann 9=1(mod4) Fedulaenguion 1 4o 3 aldd 22 =1(mod4)

wniie 4 nsdl aqUlédn 22 =0(mod4) wie 22 =1(mod4)

ngufum 4. W n Wudwuduiliduay agldan d n udnoud udy 7" =7(mod 25) vie

7" =18(mod 25)

a ¢ v & o 4 v & Ao 2 Ao = o q v - =
wgar W n Judniud daluseddnnudunbiduau K gonli n=2k+1 uasiliesnnmguiun 1
gl

7" =7%"=7.49" =7-(-1)" (mod 25)

v
U o

nsdidl 1. k Wudiuoug fadu (-1)° =1(mod 25) uazilesnamguiun 1 9o 5 9l
7-(-1) =7(mod 25) mszaxiiu 7" =7(mod25)
3 2. k 1fusiuaud dady (-1)* =—1(mod 25) uaziflesanvquiiun 1 4o 5 azléi
7-(-1) =-7=18(mod 25) iszaztiu 7" =18(mod 25)
wnvis 2 nsdl agUléhh 7" =7(mod 25) vde 7" =18(mod 25)

3. naRasvasaunIshalawnulng 7° +35Y = 72

W X,y way z Wudhwwduiliduau devhli
7% +35" =27° (1)

109310 7=-1(mod4) uaz 35=-1(mod4) uazununsn 2 azlan 7*5(—1)X(mod4) WAy
35Y =(-1)’ (mod 4) waglnenguiun 1 9o 4 azlddn 7% +35" =(=1)" +(-1)’ (mod4) Fafuan
aun1s (1) aglaan

2? =(-1)" +(-1)" (mod4) (2)

Tugauinluszueniionsen 4 nsdl dwielui
nsdil 1. x Wudtwoug war y Wudwaug aled (-1) +(-1)’ =1+1=2(mod 4) uas
naunA (2) uaznquiun 1 90 3 dedu 2% = 2(mod4) Fsdpudafunguiiun 3 wzaziu
nseit 1 ululails
nsdif 2. x Husuoud way y Wushuoud dedu (<1) +(-1) =—1-1=-2(mod4)

LaraINaunTa (2) uagnguiun 1 U 3 fslu z* =-2(mod4)uagan—2=2(mod4) sy
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Y o

lngnquiun 1 48 3 aglddn 2% =2(mod4) Fedaudsiunguiun 3 wsvazdu nsdli 2
Juldlale

ad & o o @ o YK o 2 v o1g & o q v

nsain 3. x Wudwaud wag y Wudiwaug dedu ssddunudunliduay h Gl

y =2h wseazduanauns (1) a2l
2° 35" =(2-35")(z+35")=7" (3)

= & o o & a0 g Ao = 24 o g w
LLagUaNN 7 WWUUIULRNIY ALY ﬁ]gﬂ";\]’]uauL@NW‘luLﬂuaU u I@‘EJ'W u SXS(NW']GL‘VT

2-35"=7" (4)

uay z2+35"=7" (5)
9Inaun1s (4) waz (5) azlaan

2.5". 7" =77 1) (6)

INAUNTT (6) WAz ng(?“,?"’2U —1):1 Fodu h=u uay
2 . 5h — 7X—2h _1 (7)

anu@in h=0 dsduainaunis (7) agledn 2=7" -1 %30 7* =3 Fadululdls ieen x
Wudaudy wmsgastu h>1 aglddn 5" =0(mod5) uazlaemguiun 1 48 5 aglddn
2-5"=0(mod5) Asiuanauns (7) aglddn 72" —1=0(mod5) uazan x 1udmiud

sratuazisuudunldiduau K Fevilin x=2K +1 wszasiiy
726 _1=0(mod5) (8)
a
wazlasan

72N =740 1= 7(—1)‘(7h —1(mod5) ©)

[

fatuansaenRasanle 2 Nl fedl

nsdif 3.1 k—h udwoug fadu 7(-1) " -1=6=1(mod5)uaziilesarnaunia (9)

alfdr 72 —1=1(mod5) Fadululild iesndaudsiuaunia @)

nsdiA 3.2 k—h Wusaud deiu 7(—1)'(_h —-1=-8=2(mod5) waziilesnaunia (9)
gl 72" —1=2(mod5) Fadululdly Wesandaudsiuaunia (8)

agulsrinnsdid 3 Wululadle
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a4 @& o [ @& o N N o 2 av o = o g v
nIdN 4. X Lﬂummuq ey Y LUTIUIUA ASUU ‘QSMQWU’JULG]MVIIQJLUUG‘U K 521@%’]1‘1/1

x = 2K mswariuanauns (1) aglain
22—72k=(z—7k)(z+7k)=5y-7y (10)

= & o v & Ao g a1 =
Laztodan 5 waz 7 WUuIUIULnIE Aetiu QSNQWU?ULWNWVLMLU‘UﬁU u ae v IWEJ‘V] u< Yy

uay v <y gailu

z-7"=5".7" (11)

WAz z+7¢ =517V (12)
naUN1s (11) wag (12) agkaan

2. 7% =5V vy v _gu. 7Y (13)

auu@dn U>0 war y—u>0 aetiu 5 s 577777 =5 . 7Y @y msizastduainaunis

(13) 9¢lédn 5 w3 2.7 ash dadululils mswasdu u=0 wie y—u=0
36 4.1 U=0 9nauns (13) agldin
2. 7% =577 -7 (14)
S 4.1.1 Y —V>V 9anaunis (18) ezl
2.7 =7"(5"- 77 -1) (15)

NENNIT (15) Lay gcd(?",5y 7 —1):1 agldin k=v way 2=5Y.7"% _1 fuy

3=5"-7"2 gadululily
nsff 4.1.2 y—v =V 2naun1s (14) gl
2.7 =7"(5-1) (16)

19990 5 —1=1' —1=0(mod4) waznguiun 14 5 arlé 7“(5y —1)50(mod4)

WszaztuanaLNs (16) azldn 2.7 =0(mod4) 3o 4 15 2-7° awh Fadululaile
SR 4.1.3 Y-V <V 9naunis (14) aglé
2.7 :7V-V(5y —72V-y) (17)

PNFUNTT (17) Uay gcd(?y’v, 5 — 72“):1 ety k = y—V uag
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2=5Y 7% (18)

1839970 5=-1(mod3) uar 7=1(mod3) waranngufun 140 duaz 6 azleédn
5 -7%7 =(-1)" -1(mod3) wazain y \Judruaud fadu 57 — 72 =—2=1(mod3)

LaraNaunTs (18) aglddn 2=1(mod3) Fadululaile
n3difl 4.2y —u=0 fufu y=u uazainaunis (13) el
2.7 =7 (7" -9) (19)
N@UNT (19) wag gcd(?v,7y’2v —5y)=1 Fou K=V uay
2=7""-5’ (20)

auuddn y>2 agldd15’ =0(mod 25) fefulngaunis (20) aelddn 2=7"" (mod25) uaz
90 X Huduaug uae y WWudiuaud mszardu y — x iudunud dafunnmguion 4 9
I$d1 7 =7(mod25) we 7'* =18(mod 25) Fudululil# ilesan 2=7""(mod 25)

wsrzaztu y =1 drldunuluannis (20) azlain 2=7""-5 w30 7=7"" seiu x=0

thluumluaunis (1) 2eléd 2=6 dude (x,y,2)=(0,1,6)

4. #5Uuazanusnenan1sIvY
MnnsdunAfeluideiiiiuan wui aunisleuiulmi 7 + 35 = 2% fwalmassiuu
dailaduau (x,y,2) \esnalanfoyit Ao (0,1,6) %’ﬂumimNaLaaaﬁQﬂéﬂﬂ%mmiﬁugm
ManguisiuIn Wy NMImsasia Siumany wazauae Wudy venainiannsaiisnnsily
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