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The paper is focus on two mathematical models to describe processes of
river water pollution by point sources.

The first model [1] bases on the partitioning of the river on small elementary
areas (clusters). In that case, the only one pollution source is taking into account
and only one function of water quality indicators is considered as changeable,
but all the hydrological characteristics of the cluster are considered &
unchangeable. This mathematical model is defined by the system of linear
differential nonunion equations. The system of linear differential nonunion

equations is developed for each cluster.
On the next step, solutions to satisfy the earlier defined condition ae



searching, taking into consideration the positivity and monotonie of the solution.
The time-period of pollution processes in each previous cluster depends on the
time-period of the pollution processes in the following cluster. At that case, the
solution for one and two-cluster models describes by elementary functions.

The second model of river water pollution processes bases on the
compartment model with retarded argument [2,3]. This model is described by
the system of regular equations. The differential equation of the compartment
model of total mixing [3] can be determined as follow (1):

A A = QnfCmf - QC* + VR*(C\P*) | (1

where C* is a vector of the concentration of the pollutant in the compartment

(averaged by volume in the compartment); Cnf - is a vector of the
concentration of the pollutant, that comes from the point source and inflow into
the compartment; Q,,,f- is a water volume, that inflow in the compartment; Q -
is a water volume, what outflow from the compartment; V - is a volume of the
compartment; R*(C*, P*) - is a vector of pollutants transformation as the result
of chemical, biological and other kind of transformation.

In the research, only solutions of differential equations defined by entry data
of proposed models are considered [4].

The proposed model was investigated with computer algebra system
Mathemalica (version 6.0).
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