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MATHEMATICAL AND COMPUTER MODELING OF POLITICAL CONFLICTS IN
THE CASE OF VARIABLE COEFFICIENTS

Temur Chilachava George Pochkhua Leila Sulava Maia Chakaberia

Abstract. Earlier we proposed mathematical models for resolving political conflicts through

economic cooperation between two politically mutually opposing sides (possibly a country or

country and its legal subject). In case of constant parameters of models, with some dependencies

between coefficients, exact analytical solutions are found and conflict resolution conditions are

established. This paper considers mathematical models in the general case, when the variation

of demographic factors of the sides is taken into account, and over time the coefficients of aggres-

siveness and cooperation of parts of the population of the sides, respectively, both preventing

and facilitating cooperation, are changed. Numerous computer simulations were performed in

the Matlab software environment in the case of exponential as well as trigonometric functions

of model coefficients. The cases where the sign is changed during the consideration of mod-

els, derivatives of aggressiveness coefficients and cooperation between the sides were considered.

On the basis of specific examples that model some existing political conflicts, numerical solu-

tions have been obtained, appropriate schedules have been constructed and conflict resolution

conditions have been found.
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Introduction. Creation of mathematical models is more original in social sphere, be-
cause, they are more difficult to substantiate. In [1] a new nonlinear continuous mathemat-
ical model of linguistic globalization is considered. In [2] a new nonlinear mathematical
model of process of three level assimilation which is described by four-dimensional dy-
namic systems is offered. We proposed to create new nonlinear mathematical models of
economic cooperation between two politically (not military opposition) mutually warring
sides (two countries or a country and its legal region) which consider economic or other
type of cooperation between different parts of population aimed at the peaceful resolution
of conflicts [3–8].

1 General mathematical model in the case of variable coefficients. The
nonlinear mathematical model (the dynamic system) of economic cooperation between
two political warring sides, offered by us, has the form:{

dN1(t)
dt

= −α1(t) [a(t)−N1(t)] [b(t)−N2(t)] + β1(t)N1(t)N2(t) + F1(t, N1(t))
dN2(t)

dt
= −α2(t) [a(t)−N1(t)] [b(t)−N2(t)] + β2(t)N1(t)N2(t) + F2(t, N2(t))

,
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N1(0) = N10, N2(0) = N20.

Model 1:

F1(t, N1(t)) ≡ 0, F2(t, N2(t)) ≡ 0.

Model 2:

F1(t, N1(t)) = −δ1(t)N1(t), F2(t, N2(t)) = −δ2(t)N2(t).

Model 3:

F1(t, N1(t)) = γ1(t) [a(t)−N1(t)] , F2(t, N2(t)) = γ2(t) [b(t)−N2(t)] .

Model 4:

F1(t, N1(t)) = −δ1(t)N1(t), F2(t, N2(t)) = γ2(t) [b(t)−N2(t)] .

We use the following exponential functions:
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n1

t
T , b(t) = b0e

n2
t
T , α1(t) = α10e

n3
t
T , α2(t) = α20e

n4
t
T , β1(t) = β10e

n5
t
T ,

β2(t) = β20e
n6

t
T , δ1(t) = δ10e

n7
t
T , δ2(t) = δ20e

n8
t
T , γ1(t) = γ10e

n9
t
T , γ2(t) = γ20e

n10
t
T

and also trigonometric functions:
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where
a(t), b(t) - the population according to the first and second sides in time-point t;
N1(t), N2(t) - number of the citizens of the first and second sides in time-point t, wishing or
already being in economic cooperation and inclined to the subsequent peaceful resolution
of the conflict;
α1(t), α2(t) - the coefficients of aggression (alienation) of the sides;
β1(t), β2(t) - the coefficients of cooperation of the sides;
δ1(t), δ2(t) - the coefficients of coercion to aggression (alienation) of the sides;
γ1(t), γ2(t) - the coefficients of coercion to cooperation of the sides;
n1, n2 - the coefficients of demographic factors of the sides;
n3, n4 - the coefficients of aggression (alienation) factors of the sides;
n5, n6 - the coefficients of cooperation factors of the sides;
n7, n8 - the coercion coefficients to aggression (alienation) factors of the sides;
n9, n10 - the coercion coefficients to cooperation factors of the sides;
a0, b0 - the population of the first and second sides;
T - time interval for model (conflict) consideration.
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2 General computer modeling in the case of variable coefficients. Numer-
ical calculations were performed and some results are shown in the below cases, where
a0 = 2 · 105, b0 = 4 · 106, power of α1 and α2 coefficients is -10, power of β1 and β2

coefficients is -8, power of δ1 coefficient is -3, power of γ2 coefficients is -6,:
Case 1: Model 1, N10 = 2 · 104, N20 = 8 · 105, n1 = 0.05, n2 = 0.1, T = 240.

Case 2: Model 1, N10 = 2 · 103, N20 = 16 · 105, n1 = −0.05, n2 = 0, T = 240.

Case 3: Model 4, N10 = 2 · 103, N20 = 16 · 105, n1 = 0.05, n2 = 0.1, n3 = 1.5, n4 = 2.5, T =
360.

Case 4: Model 4, N10 = 2 · 103, N20 = 16 · 105, n1 = −0.05, n2 = 0, n3 = 1.5, n4 = 2.5, T =
240.
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Conclusion. In all of the above cases, we assume that the conflict has been resolved if
the following conditions are met:{

a(t)
2

< N1(t) ≤ a(t)
b(t)
2

< N2(t) ≤ b(t)
, t ≥ t1.
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