?_l turnitin Similarity Report ID. 0id:30123:37875183

PAPER NAME
1.C.1_1.1_11. IOP Syafruddin Side 2123_

2021-Numerical Solution of The SEIR Mo
del for Online.pdf

WORD COUNT CHARACTER COUNT
3518 Words 16203 Characters

PAGE COUNT FILE SIZE

13 Pages 842.8KB

SUBMISSION DATE REPORT DATE

Jun 20, 2023 10:01 AM GMT+8 Jun 20, 2023 10:02 AM GMT+8

® 16% Overall Similarity
The combined total of all matches, including overlapping sources, for each database.

* 10% Internet database « 8% Publications database
» Crossref database » Crossref Posted Content database
* 12% Submitted Works database

® Excluded from Similarity Report

« Bibliographic material « Manually excluded sources

» Manually excluded text blocks

Summary



Switch to live

NOTICE: Between the 8th and 9th of December the ECS member access login will be unavailable due to important maintenance work. We apologise for any

inconvenience this may cause. If you have any questions or issues, please email customerservice@electrochem.org.

Table of contents

Volume 2123
2021

<« Previous issue Next issue »

4th International Conference on Statistics, Mathematics, Teaching, and Research ICSMTR 2021) 9-10 October 2021, Makassar, Indonesia

Accepted papers received: 10 November 2021
Published online: 29 November 2021

Open all abstracts

Preface

OPEN ACCESS 011001
TEST Preface

+ Open abstract = | View article A PDF

OPEN ACCESS 011002

TEST Peer review declaration

+ Open abstract = | View article A PDF
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see our Privacy and Cookies policy. 0



Papers

OPEN ACCESS
TEST Association of Population Density and Distance to the City with the Risks of COVID-19: A Bayesian Spatial Analysis

M A Tiro, A Aswi and Z Rais

+ Open abstract = | View article 2 PDF

OPEN ACCESS
TEST Logistics Regression Modelling on Student Career Path Choices at the Statistics Department, FMIPA UNM Makassar

M A Tiro, B Poerwanto and M Fahmuddin

+ Open abstract ='| View article A PDF

OPEN ACCESS

TEST Development of Learning Devices for the Method in The Bamboo Dancing Stage of Defining A 4-D Model on Triangle Material
in Class VII

Arvyaty, L Arapu, L O A Jazuli, Mursidin and RV Lestari

+ Open abstract = | View article A PDF

OPEN ACCESS
TEST Numerical Solution of the SEIR Model for Online Game Addiction Problem by Homotopy Perturbation Methods in Students of
Junior High School

S Side, A Saman, M I Pratama, N R Ramadhan and W Sanusi

+ Open abstract = | View article 4 PDF

OPEN ACCESS

TEST The Accuracy of the RK-4 and RK-5 Technique as a Numerical Solution to the SEIRS Model of Online Game Addiction on
Mathematics Students

Syafruddin Side, Abdul Saman, Nur Rezky Ramadhan and Sahlan Sidjara

hig site uses cookies. ntinuing to use this site you agree to our use of cookies. To find out more, see our Privacy and Cookies policy.
1 6pen abstract By {how atticle Igisfi:y & Y poticy

012001

012002

012003

012004

012005



OPEN ACCESS

TEST A Mathematical Modelling of The Dynamics of Voters Model of Two Political Fanaticism Figures with The Interaction Between
Voters in Indonesian Presidential Elections

B. Yong

+ Open abstract = | View article 2 PDF

OPEN ACCESS
TEST Effectiveness of using The GeoEnzo Application on Metacognitive Abilities in Mathematics Learning

Syamsuddin, Abdul Latif, Herlina Ahmad and Febryanti

+ Open abstract = | View article 4 PDF

OPEN ACCESS
TEST Mathematics Learning for Students with Special Needs During the Covid-19 Pandemic

G Kadarisma and D Juandi

+ Open abstract = | View article 2 PDF

OPEN ACCESS
TEST The Analysis of Mangrove Area as a Marine Eco-Fisherytourism Area in Luwu Regency South Sulawesi, Indonesia

A Arfan, S Nyompa, M Rakib and M F Juanda

+ Open abstract = View article 2 PDF

OPEN ACCESS
TEST Mapping Analysis of Mangrove Areas using Unmanned Aerial Vehicle (UAV) Method in Maros District South Sulawesi

A Arfan, S Nyompa, R Maru, S Nurdin and M F Juanda

+ Open abstract =] View article 2 PDF

OIRE dita @€ 8Sokies. By continuing to use this site you agree to our use of cookies. To find out more, see our Privacy and Cookies policy.

012006

012007

012008

012009

012010

012D



TEST ARIMA Intervention Model for Measuring the Impact of the Lobster Seeds Fishing and Export Ban Policy on the Indonesian Lobster
Export

Ria Dhotul Ilmiah and Siskarossa Ika Oktora

+ Open abstract ='| View article A PDF

OPEN ACCESS 012012
TEST Effect of Undecided and Swing Voters on The Dynamics Voters Model in Presidential Elections

B. Yong

+ Open abstract = View article A PDF

OPEN ACCESS 012013
TEST Analysis and Simulation of SIPA Model for HIV-AIDS Transmission

Wahidah Sanusi, Suwardi Annas, Muh. Isbar Pratama, Muh. Rifandi and Irwan

+ Open abstract = | View article 4 PDF

OPEN ACCESS 012014
TEST Output Tracking of Some Class Non-Minimum Phase Nonlinear Systems via linearization Input-Output

Firman

+ Open abstract = | View article 2 PDF

OPEN ACCESS 012015
TEST Efficiency of Ni Content in Laterite Nickel Deposits through The Least Square Method Approach on Semivariogram

F Usman, G M Tinungki and E T Herdiani

+ Open abstract = | View article 4 PDF

OPEN ACCESS 012016
TEST Stroke Classification Model using Logistic Regression

THnsns, el sookMsABgycantd Bilgetovantcthis site you agree to our use of cookies. To find out more, see our Privacy and Cookies policy. 0



Journal of Physics: Conference Series

PAPER « OPEN ACCESS

Numerical Solution of the%EIR Model for Online Game Addiction

Problem by Homotopy Perturbation Methods in Students of Junior High
School

e) cite this article: S Side et al 2021 J. Phys.: Conf. Ser. 2123 012004

View the article online for updates and enhancements.

@ 1 hF' [:In-ctrur'l'u.-_-rnlral "-._ll:u-"['
] i

May 29 — June 2, 2022 Vancouver « BC « Canada ; * :‘ip h
r— n. T :

Extended abstract submission deadling: Dec 17, 2021

Connect Engage. Champion. Empower, Acclerate, ™ S -
Move science forward IL ol .-l Euhmlt_'y:rur ABITREE wor-

This content was downloaded by aswiun from IP address 125.161.221.186 on 07/12/2021 at 00:26


https://doi.org/10.1088/1742-6596/2123/1/012004
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu_FO2Fxn8_8hzK-RjUOV7CtbLrNhjd1_5PzkwI6PM4cjXmfO6qA9LomG61pzqhUU57eRVRe5rbeOeOERPGGhNqw3YVkJGSk4kTYO5PZAqDu03opwAsov7YpaKxMfOH0o1aPUqg4Oxr2mOPHqjLd4dF7yZbzFOF8j20SnerYiogWZbSTBs6XurfIL2TPwJwcC91ouAvYM4F7lFAeanuMZCLQFYlxLHlFE-YAt4HEVLkYvl2rG5JLI-mfZAs8rCifZ1yIfAFJx8LNwLtuaf4CZBYqdtM7PL-yFM&sig=Cg0ArKJSzNZjghpTBB9f&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/241/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3DDLAds%26utm_campaign%3D241AbstractSubmit

ICSMTR 2021 IOP Publishing
Journal of Physics: Conference Series 2123(2021) 012004  doi:10.1088/1742-6596/2123/1/012004

Numerical SolutionQ)f the SEIR Model for Online Game
Addiction Problem by Homotopy Perturbation Methodsin
Students of Junior High School

SSide’, A an? M | Pratama!, N R Ramadhan?®, and W Sanusi?

! Mathematic$epartment, Universitas Negeri Makassga Indonesia

2 Department of Educational Psychology and GuidancZ,Qniversitas Negeri Makassar,
Indonesia

3Department of Mathematics, Bosowa University, Indonesia

*Email: Syafruddin&m.ac.id

Abstract. The purpose of this study was to obtain a numerical solution to the Suspected-
Exposed-Infected-Recovered (SEIR) model for the problem of online game addiction in Junior
High School 3 Makassar students. The SEIR model is built based on assumptions, then performs
an analysis to determine the stability of the model and simulation to get a prediction of the
number géstudents online games addiction. This research is an applied research, the method used
to obtaiMe numerical solution of the SEIR model is the Homotopy Pertughation Method and
uses secondary data. The results of this study are the numerical solution o¥ie SEIR model of
online game addiction with the homgégpy perturbation method in Junior High School 3 Makassar
students, the solution obtained showishat the number of students who are online es addiction
can be suppressed by increasing parental supervision and also providingﬂidance and
counseling. The results of the analysis shown that online game addiction as a result of online
learning has increased, but can be suppressed with supervision from students' parents.

Keywords: Online, problem, students

. Introduction

nline games are games that are played online through the internet [1]. Games with online facilitiesvia
the internet not only offer fun game facilities, but players can communicate with other players around
the world through chat and have translation facilities which greatly facilitate communication between
players[2]. Online game fansin Indonesiareach 6 million people and around 40% are teenagers, which
turns out to have a negative impact on them because they are unable to stop playing. A total of 64.45%
of teenage boys and 47.85% of teenage girls aged 12-22 years who play online games stated that they
are online games addiction [3]. Playing excessive games can cause death, in some cases people have
died due to sitting in front of the computer for too long after playing games for an excessive period of
time[4,5].

Research on online game addiction has been carried out by [6,7] which discusses online gaming
problems from a social perspective but has not considered it from a mathematical point of view, then
research on mathemgtical modelling has been carried out by [8, 9, 10, 11, 12, 13, 14, 15, 16, 17 ], but
focuses on models infectious diseases transmission. such as dengue fever, malaria, hepatitis,
tuberculosis and covid-19.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of thiswork must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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Research on the mathematical model of online game addiction has been carried out 18,19],
but only focuses on models and simulations, then numerical solutions have been carrigd oud#sing the
homotopy perturbation method [2Q21]. That studies have not examined the numerica®0lution to the
problem of online game addicfi sing the homotopy perturbation method (MPH), then this study
examines the numeri solutiohf the SEIR model [18] for the online game addiction problem ofgiunior
high school studentS®¥sing the homotopy perturbation method; model analysis and predictio the
number of online game addiction students can provide an overview of the parameters that have an effect
on reducing the number of cases for online game addiction.

Q Research method
Thisresearch isan applied researcfnhe SEIR modé [15] on the problem of online game addiction was
developed by analysing and finding anumerical model solutioNsising the homotopy perturbation method
[20,21]. The data used is secondary data on the number of online game addian cases of Junior High
School 3 Makassar students. The initial study of this research is to examiné®he SEIR model for the
problem of online game addiction, then analysgthe mode to determine the stability of the system and
the fina part isto find a numerical solution for¥e SEIR model on the online game addliction problem
of Junior High School 3 Makassar students with MPH to determine the prediction of<éhe number of

students online games addiction.

. Result
e SEIR model on the problem of online game addictigg, can be interpreted in Figure 1, while the
definitions and values of the variables and parameters used®# the model are presented in Table 1:

#
M1 ) i ﬂ ¥ -
B b o E A I R
Ha
v “-T v M i 15 l

Figure 1. Flowchart of the SEIR model of online game addiction
Source: [18]

Figure 1 can also be interpreted into a mathematical model which is a nonlinear differential equation in
system Equation (1)

ds

o = Wl - (a+uz)S

d

L = aS - (B+uw)E )

dt
dal

- = BE—(r + 6 +u)l
dR
o = 0+ Ol — R

WhereN =S+ E+1 isthe total number of studentsin the population.
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Table 1. Definition and values of Variables and parameters of SEIR model

F\)/arlable/ Definition Value Source
arameter

The number of studentswho are potentially addicted

S . : 72 [18]
to playing online games

E The number of students who started playing online 77 (18]
games

| The number of students who are addicted to playing 18 (18]
online games
The number of students who stopped playing online

R 9 [18]
games
The rate of students who have online games on their

Uy gadgets 0.409 [18]
The rate of students who do not have online games

Ha on their gadgets 0.097 [18]
The rate of students change from potentialy

a addictive (susceptible) to trying to play online 0.438 [18]
games (exposed)
The rate of students from trying to play (exposed) 0.102 [18]

B classto addicted online games (i nfected) '
Therate of student change from addiction (infected)

14 to no longer playing (recovered) 0.051 [18]

0 The effectiveness of parental supervison and 1 [18]

guidance and counseling programs for students

3.1. SEIR model numerical soluti oﬂsi ng homotopy perturbation method (MPH)
The homotopy perturbation method is a combination of two methods, namely the perturbation
method and the homotopy method, where both methods take an analytical approach to solve a non-linear
problem, it's just that the linear factor in the perturbation method is not needed iﬂ‘le homotopy method.
The steps to get a numerical solution using the homotopy perturbation method of¥e SEIR mathematical
model of online game addiction are:
Given theinitial conditions asin Equation (2):

S(0) = xo(t) = V1 0(t) = x(0)

E(0) = uo(t) = Vp,0(t) = u(0) 2

1(0) = yo(t) = V3,0(t) = y(0)

Z(0) = zo(t) = Vyo(t) = 2(0)
Based on the theory of the perturbation homotopy method [20], a homotopy is built for the online game
addiction model that satisfies the relationship asin Equation (3):

Vi + x5+ P(xg — g + (@ + p2)Vi0) = 0

Vs +up+ Puh— ax + (B + uz)Vap) = 0 (3)

Vs +yo+ P(Y(’) =BV +(y+6 +.U2)V3,0) =0

Vi+zy+P(zd— (v + 0)Vap + usVyo) =0
and has an initial approximation like Equation (4):

Vi =Vig+PViq+ P?Vyy+ P3Vig+ Py, + -,

Vo = Voo + PVoy + P2Vyy + P3Vys + P4y y + -, 4)

Vs =Vs0+ PVaq + P2V, + P3V33 4+ P*Wgy + -,

Vo =Vyio+ PVys + P2y + P3Vys3+ PWyy+ -,

bstituting Equations (2) and (4) into Equation (3), we get Equation (5)
Vig+ PViy+ P2V, + P3V{3+P*V , + x{ + P(xf — pty + (@ + ux)Vip) =0
Vyo + PVsq + P2V) 5 + P3Vy 3+P4V; 4 + uy + P(up — ax + (B + pz)Vap) = 0 ®)
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V3o + PV3y1 + P2V3, 4+ P3V33+P*V3, + yo + P(yo — BVoo + (¥ + 6 + 112)V3) = 0
Vio + PVi1+ P2V, + P3V/3+P*V, s + 2y + P(20 — (¥ + 0)Vap + p2Vap) = 0
Furthermore, grouping t eform of P, so that Equations (6), (7), (8), and (9) is obtained:

P(V{1— 1+ (@ +p)V1p) = 0
P(Vy1—aVig+ (B + 12)Vz0) = 0
P(Vi1—BVao+ (¥ + 60+ pz)Vs0) =0
P(Vis— (v + 0)Vs0 + 11zVsp) =0

PZ(V{,Z —u+ (@+u)Vi ) =0
Pz(Vzl,z —aVig+ (B+u)Vz1) =0
P?(Vip —BVor + (v + 0 + iz)V3,) =0
PZ(VA{,Z — (Y +0)Va1 +uVa1) =0

P3(Vi3 — 1 + (@ + p2)Vi2) :q
P3(Va3 —aVip + (B +u)Vz;) = 0
P3(Vis — BVaz + (¥ + 0 + z)V3,) =0
P3(Vis— (y + Vs + ppVa2) = 0

P*(Vig—m + (@ + pp)Vi3) = 0
P*(Vys —aViz + (B +u2)Vp3) =0
P*(Vis— BVaz + (¥ + 0 + z)V33) = 0
P*(Via— (v + 0)Vs3 +12Va3) = 0

(6)

(7)

(8)

9)

The solution to the differentia equation is presented in Equation (10):

Vip = fot(lh — (@ + pp)Vig)ds

Vo1 = fot(aVLo — (B + p2)Va0)ds
V31 = fot(.gvz,o — (¥ + 6+ ux)Vs0)ds
Vaq = fot ((Y +6)V3o — M2V4,0) ds
Viz = fot(lh —(a+ Mz)V1,1)dS

Va2 = fot(avl,l -+ HZ)V2,1)d5
Vs, = fot(ﬁvm -(y+0+ #2)V3,1)d5
Vo = fot ((Y +0)V;3, — I12V4,1) ds
Vig = fot(lh — (@ + ux)Vyp)ds

Va3 = f;(“VLz -(B+ .Uz)Vz,z)dS
V33 = f;(ﬂvz,z — (¥ + 60 + ux)Vs)ds
Va3 = fot (()’ +0)Vs3, — #2V4,2) ds
Via = fot(lh — (a+ pp)Vy3)ds

Vou = f;(an — (B + 12)Vz3)ds
V34 = fot(.gvzs — (¥ + 6+ px)V33)ds
Vaq = fot ((V +0)V33 — #2V4,3) ds

(10)
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and we have a special solution formulafrom the SEIR model homotopy perturbation method for online
game addiction problem is obtained in Equations (11)-(14):

S(t) = Xi_gvi; = 72 —38.11¢ + 20.79t2 — 10.71¢3 + 6.14¢* (11)
E(t) = Xiovp; = 77 +16.21t — 19.91t* + 13.07¢t3 — 7.29t* (12)
I(t) = f=0 vy = 18 —12.81t + 16.35t* — 20.81t> 4 25.22t* (23)
R(t) = Z;LO vy = 9+ 18.04t — 15.21t% + 18.66t> — 23.68t* (14)

The MPH metho@f the SEIR model for online game addictiogasis calculated until the 10th iteration or
more so as to produce a logical solution. The iteration results o IR model are presented in Table 2:
Table 2. The number prediction of SEIR model for game online problem by MPH

t Suspected Exposed Infected Recovered
0 72 77 18 9

1 71.25 77.32 17.75 9.35
2 70.51 77.62 1751 9.70
3 69.79 77.90 17.29 10.03
4 69.08 78.18 17.07 10.35
5 68.39 78.43 16.86 10.67
6 67.71 78.68 16.67 10.97
7 67.04 78.91 16.48 11.27
8 66.39 79.13 16.30 11.56
9 65.76 79.34 16.12 11.84
10 65.13 79.54 15.96 12.12
11 64.52 79.73 15.80 12.39
12 63.92 79.90 15.65 12.65
13 63.33 80.07 15.50 1291
14 62.76 80.23 15.36 13.16
15 62.19 80.37 15.22 1341
16 61.64 80.51 15.09 13.65
17 61.10 80.64 14.96 13.89
18 60.57 80.76 14.84 14.12
19 60.04 80.88 14.72 14.35
20 59.53 80.98 14.60 14.57
21 59.03 81.08 14.49 14.79
22 58.54 81.17 14.39 15.00
23 58.06 81.26 14.28 15.21
24 57.59 81.34 14.19 15.42
25 57.13 81.41 14.10 15.62
26 56.68 81.48 14.01 15.81
27 56.23 81.54 13.93 15.99
28 55.80 81.59 13.87 16.16
29 55.38 81.64 13.81 16.33

w
(@]

54.97 81.69 13.77 16.47
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The iteration results also be in the form of a graph shown in Figure 2 and Figure 3

20
. M

10

W

1 23 45 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

=@=|nfected ecovered

Figure 3. The number Prediction of students addicted (I) and quitting to online game addiction (R)

Based on Table 2 it is shown thaesing the homotopy perturbation method, the number of students
who havgthe potential and addiction to online games continues to decreasing for the next days, on the
contrar),ﬁe number of students who only try and stop playing online games continues to increasing for
the next days. This shown that parental supervision and counseling guidance as parameters in the SEIR
model for junior high school students are quite effective in reducing®e number of students who are
online games addiction.

In line with the explanation of Table 2, Figure 2 explains the same thing, the number of students
who are potentially onlige games addiction as many as 72 students, then decreasing to 55 students a
month later. Meanwhilc®he number of students who started trying to play onling;games was 77 students
and increasing to 82 students the following month. While Figure 3 explains thaﬁe number of students
who gge online games addiction is 18 students and decreasing to only 14 students in the following month,
whil&he number of students who stop playing online games is 9 students and continues to increase to
17 students for the next month.

4. Discussion

Research on online game addiction problems that has been carried out by [6] shown that the lower the
level of depression, the lower the level of online game addiction, and vice versa. Research results SEIR
and SEIRS mathematical model for online game addiction by [18,19] focuses on model construction
and model simulation where the model is derived from assumptions that form a system of differential
equations. The resplts of this study focus on advanced analysis of the model [18] and the model
numerical solution%using the homotopy perturbation method where this method is able to provide
solutions and predic®¥ie number of potential junior high school students, starting to try and become
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online games addiction. The results of the study also given thaﬂte number of junior high school students
who are online games addiction can be reduced by maximizing parental supervision and counseling
guidance.

5. Conclusion

The concluded that the homotopy perturbation method can sowe SEIR model for the online game
addiction problem of Junior High School 3 Makassar studentsfhe results of the numerical solution of
the SEIR model conclude that the number of student’s online games addiction that occurs in students of
Junior High School 3 Mgkassar tends to decrease significantly if parental supervision and counselling
are carried out optimally®# can also be concluded that students who are online games addiction do not
cause other students to become online games addiction.
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