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Abstract

We investigate problems of restoring the parameters of an object the state
of which is described by a non-autonomous system of ordinary loaded differen-
tial equations with non-separated point and integral conditions. To restore the
parameters, additional conditions are given. We propose an approach to the
numerical solution to the problem. The approach is based on the operation that
convolves given integral conditions into point conditions. This approach allows
reducing the solution to the initial problem to a Cauchy problem with respect
to systems of ordinary differential and of linear algebraic equations. The ap-
proach is extended to a class of one-dimensional inverse problems for parabolic
equations.

1. Introduction
Inverse problems for linear ordinary differential equations represent an important

class of inverse problems. On the one hand, many of these problems have direct
practical importance. On the other hand, they arise when investigating inverse
problems for partial differential equations [1-5].

In the work, we investigate problems of restoring the parameters of an object
described by a non-autonomous system of ordinary loaded differential equations with
nonseparated point and integral conditions. To restore the parameters, additional
conditions are given. We propose an approach to the numerical solution to the
problems considered. This approach is based on the operation that convolves the
integral conditions into point conditions [6,7]. The approach allows reducing the
solution to the initial problem to a Cauchy problem with respect to systems of
ordinary differential and of linear algebraic equations. By using method of lines,
the approach can be extended to the class of one-dimensional inverse problems with
respect to a loaded parabolic equation.

Some parametric identification problems for the processes described by loaded
partial differential equations are reduced to the class of problems investigated in
the work. Such kind of equations arise when describing the processes of heat and
moisture transmission, of fluid filtration, ecology, etc. [2]-[4]. Approximation of the
partial differential equation under which the derivatives with respect to all the vari-
ables except for one are replaced with difference schemes is a widely used numerical
method of solution to boundary-value problems. By applying this kind of approxi-
mation, one obtains a system of ordinary differential equations, which are solved by




