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Abstract

In the paper, the mathematical model of demographic process of different
nations living in interconnected economical relations is given in the form of the
system of linear differential equations with constant coefficients. Some special
cases are investigated.

Increase in the number of population and stability of this increase directly depend
on the status of the country where they live.

At each country, some part of the state budget allots for stable increase of popu-
lation, and this part should be regulated on the base of economical laws. Economics
is a special scientific field and is independent of numerous parameters. Some of them
may be controlled, but some parameters are independent of us. For example, na-
ture phenomena, different character of population, various political and economical
processes in the world.

Let different nations live in one country. It is necessary to determine the increase
dynamics of esch nation and global increase dynamics of population. Therewith, it
is important to know the mathematical model of this process.

This will enable to predict accurately the increase in the number of each nation
and change of the number of all the population on the whole.

In the present paper, the mathematical model of the mentioned process is given
in the form of the system of linear differential equations with constant coefficients.
It is assumed that the change of the number of each nation depends on mutual eco-
nomic relations between them and the amount of the grant allotted from the state
budget.

§ 1. Let in the region (country) live two nations and denote them by A1 and
A2, respectively. The number of inhabitants A1 and A2 at time t denote by X1 (t)
and X2 (t) , respectively. From statistical data it is known that for the region under
consideration the number of new-borns and defuncts per a unit time is proportional
to the number of population with proportionality factor K1 and K2, respectively
[1]. On the base of this static laws, for the nation A1 denote the factor K1 by K11,
the factor K2 by K12. Similarly, for the nation A2 denote the factor K1 by K21, the
factor K2 by K22.

Then the increase of the nation A1 at time t will be

(K11 −K12)X1 (t) (1.1)

The increase of the nation A2 at time t will be

(K21 −K22)X2 (t) (1.2)




