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Abstract.

The purpose of this research is to examine the interaction of local religions 
and official religions using the Lotka Volterra equation model. This study uses 
a literature study, which means that all the material in this study is taken, 
collected and compiled from various existing book sources. The steps in this 
study are to find the equilibrium point of each equation, then examine the 
behavior of each equilibrium point obtained. In this study, an analytical study 
of the prey population  model has three equilibrium points, namely 

and . The stability of the interaction 

between local religions and official religions is achieved at an equilibrium 

. From this it shows that the interaction of official religion and 

local religion does not necessarily lead to the extinction of a religion. The 
interaction of local religious and official religion there is a point of 
equilibrium, where the social reality they can work in harmony.
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1. INTRODUCTION
Indonesia is a country that is very rich in diversity. There are various ethnic groups, cultures, 

languages and religions. This diversity is a blessing, but on the other hand there is the potential for conflict 
and friction between these different entities. One of the things that often raises horizontal conflicts is issues 
related to religion. In the understanding of the Indonesian government, local religion is not considered a form 
of “religion”, but is considered a faith or belief system (Aliran Kepercayaan). Even in the past, they could 
not include the names of their beliefs in the Identity Card (KTP) column. There were cases which they could 
not make an ID card which caused them to be unable to access government services. Thus, politically and 
administratively, adherents of local religions are under a lot of pressure. In addition to political-government 
problems, local religions are also faced with the problem of religious conversion. Currently, there are fewer 
people who are affiliated with or adhere to local religions because they are converting to the official religion. 
Several cases occurred in various parts of Indonesia where adherents of the Aliran Kerpercayaan converted 
to the official religion. The Samin community has many adherents who have converted to Islam  [1]. In 
addition, Hasse J (2016) in his study "The Dynamics of Relations between Islam and Local Religion in 
Indonesia", said that many Towani Tolatang in Sulawesi converted to Islam [2]. 

Likewise with the Tengger community who have chosen various official religions In the Riau region, 
the same thing also emerged, namely the religious conversion of the Rawa Anak Tribe which was converted 
into Christianity, Buddhism, Confucianism, and a small part of Islam [3]. This phenomenon shows that there 
is an eliminative interaction between local religion and official religion. In the above phenomenon, there are 
two problems that can arise, namely the loss of local religious traditions and the emergence of resistance 
from local religions which can lead to conflict and conflict. From this problem, it is necessary to have a point 
of stability or equilibrium that becomes a solution to the conflict between the two religious groups. The 
problem of two religious groups, local religion and official religion, can be simulated into a Lotka-volterra 
equation model. Originally, Lotka-Volterra was employed to depict the model of relation between prey and 
predator in the ecological realm[4]. This mathematical model has prominently being used in the matter of 
biology. Nevertheless, its application cannot be restricted in the area of life science. As long as there are 
interactional variables that influence the rate or number of each other, Lotka-Volterra model will be 
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significant as a mathematical model describing the phenomena. Hence, the interaction of local religion and 
official religion is possible to illustrate in a Lotka-Volterra model. The Lotka-Volterra system of differential 
equations is a combination of 2 nonlinear differential equations[5]. Mathematically, this two-population 
interaction model was introduced by an American biophysicist, Alfred J. Lotka (1880-1949) and a prominent 
Italian mathematician, Vito Volterra (1860-1940). Both developed this mathematical study separately,

The lotka-volterra equation can be written as follows:

+

Description: x(t) = number of prey population (prey) at time t
y(t) = population of predators (predators) at time t
a = growth rate of prey

= growth rate of the predator while preying 
c = predator death rate because there is no prey

= growth rate of predator after prey memang

Where is a positive constant.
If x is defined as the number of prey populations (Prey) and y as the number of predator populations 

(Predator) interacting in an area at time t. The following assumptions make up the two-species interaction 
model, based on Lotka-Volterra[6]:

1. If the predator population is ignored, then the prey population growth rate will approach exponential 

and unlimited, so we get: 

2. If the prey population is neglected, then the growth rate of the predator population will decrease, so 

that: .

3. Every interaction between the two populations, will increase the growth of the predator population 
and hinder the growth of the prey population[7]. Therefore, the growth of the predator population will 

increase by as much as , while the growth of the prey population will decrease by , where and 

are positive constants.
The equilibrium point of a system is the point at which the system does not change over time. The 

system of differential equations has the general form:

Where is a function with n = 1, 2, 3, …. The definition of the equilibrium point can be written in the 
following definition:

Point is called the equilibrium point of the system of differential equations if 

[8]

Local religion is assumed as prey variable and official religion is assumed as predator variable. When 
the official religion spreads religion, then religion is the conversion of adherents of local religions to the 
official religion. Here the local religious population will decrease. The more the population of the official 
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religion, the less the population of the local religion. This form of interaction can be modeled into a Lotka-
Voltera system of equations. The Lotka-Volterra system of equations is a first-order nonlinear differential 
equation system that is often used to describe the interaction of two species, where one species is a predator 
and the other is a prey.

II. METHODS 
In this study, the author will describe how the research approach will be used in forming valid new 

knowledge. Researchers must adapt and contextualize research methods for the specific investigation that 
will be carried out. [9] Establishing research methods and approaches is an important thing that needs to be 
done. This is because with the right method, researchers will be able to get answers to the problems posed in 
their research [10]. In addition, the use of adequate research methods also supports the recognition of 
feasibility and validity from the scientific community, and shows that the research carried out is reliable and 
valid. Among the many existing methods, this research is a mathematical research that uses literature to 
obtain solutions to the given problems [9]. The case raised and will be modeled is the interaction between 
local religion and official religion. The adherents of the two religious groups interact by transferring or 
converting from adherents of the local religion to the official religion. The modeling in this study uses the 
Lotka-Voltera system of equations. This system of equations was originally a system used to describe the 
interaction between prey and predator. However, due to its usefulness and the emergence of identical cases, 
it makes Lotka-volterra also used in economic, social and political fields. The case raised and will be 
modeled is the interaction between local religion and official religion. The adherents of the two religious 
groups interact by transferring or converting from adherents of the local religion to the official religion. The 
modeling in this study uses the Lotka-Voltera system of equations. This system of equations was originally a 
system used to describe the interaction between prey  and predator. However, due to its usefulness and the 
emergence of identical cases, it makes Lotka-volterra also used in economic, social and political fields. The 
case raised and will be modeled is the interaction between local religion and official religion. The adherents 
of the two religious groups interact by transferring or converting from adherents of the local religion to the 
official religion. 

This system of equations was originally a system used to describe the interaction between prey and 
predator. However, due to its usefulness and the emergence of identical cases, it makes Lotka-volterra also 
used in economic, social and political fields. This system of equations was originally a system used to 
describe the interaction between prey and predator. However, due to its usefulness and the emergence of 
identical cases, it makes Lotka-volterra also used in economic, social and political fields. This study uses a 
literature study, meaning that all materials in this study were taken, collected, and compiled from various 
existing literature sources. The materials used include the Lotka-Volterra equation, equilibrium and stability, 
system linearization. In order to solve the problems presented so that they are in accordance with the 
objectives to be achieved, the steps taken in this study are as follows[5]:

a. Find the equilibrium point (equilibrium points) from the Lotka-Volterra equation.
b.Analyzing the stability of the interaction of local religion and official religion based on the 
equilibrium point obtained from the equation Lotka-Volterra.

III. RESULT AND DISCUSSION 
This section is the main part of the research article and is usually the longest part of an article. The 

research results presented in this section are “clean” results. Data analysis processes such as statistical 
calculations and hypothesis testing processes do not need to be presented. Only the results of the analysis and 
the results of hypothesis testing need to be reported. Tables and graphs can be used to clarify the presentation 
of research results verbally. Tables and graphs should be commented on or discussed. The Lotka-Voltera 
equation was introduced by an American biophysicist, Alferd J. Lotka (1880-1949) and a prominent Italian 
mathematician, Vito Volterra (1860-1940). The equation is a model that explains the interaction between 
prey and predators. Initially the equation was intended to explain interactions in the biological field. In its 
development, the equation is also used in various cases such as in economic, social and political. In a case 
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where competition interaction occurs in a population, it can be applied in the Lotka-Voltera equation. In this 
study, the concept of prey-prey in biological studies will be associated with socio-religious phenomena, 
namely the interaction of local religion and official religion. The phenomenon of the interaction of official 
religion and local religion can be modeled with the Lotka-Voltera equation because the interaction of the two 
types of religion affects each other in terms of quantity. In religious studies, there is a phenomenon of 
conversion or conversion from one religion to another. This means that the interaction of two religions in the 
form of religious conversion causes a decrease in the number of adherents of a religion and an increase in the 
number of adherents of a religion. A social phenomenon such as religious conversion is not that simple. 
Sometimes there are many variables that influence and lead to unpredictable results. However, in modeling,
researchers must be content to observe limited variables and ignore other variables. This is also the case in 
exact fields such as biology, from which the Lokta-Voltera equation was created. Once again, reductions and 
restrictions like this are not to ignore the complexity of the phenomenon, but to take a clearer picture of a 
phenomenon. And finally, we will realize that complexity occurs not only because of the many variables 
involved, Based on the Lotka Volterra equation, the population of official religions and local religions will 
occur at a point of equilibrium which is the point where the number of official religions and local religions is 
in a balanced state or does not experience conflict, three points of equilibrium are obtained, namely:

and .

The Jacobian matrix of the system of differential equations is:

So the Jacobian matrix for the equilibrium point is as follows:
a.For the equilibrium point (0,0)

b. For the equilibrium point (K,0)

c. For the equilibrium point 

In the socio-religious world, interactions between official religion and local religion often lead to 
conflicts and disputes. In fact, in some cases, the interaction of the official religion and local religion causes 
a decrease in the population or adherents of the local religion. From Lotka-Voltera modeling, it is found that 
there are three equilibrium points. From this, a lesson can be drawn that the interaction of official religion 
and local religion does not have to lead to the extinction of a religious form. The interface of local religion 
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and official religion has an equilibrium point, where in Indonesia society they are able to establish a 
tolerance and coexistent community.

IV. CONCLUSION 
Based on the results of the discussion, the following conclusions can be drawn:

a. Model Lotka Volterra has three equilibrium points namely, ,and . Here, 

it shows that the interaction of official religion and local religion does not have to lead to the extinction of a 
religious form. The interaction of local religion and official religion has an equilibrium point, where in social 
reality they can work in harmony.

b. The stability of the interaction of local religion and official religion occurs at the equilibrium 

point .  
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