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This paper is concerned with preliminary estimation of the values of an objective function throughout its
multidimensional domain of definition from a small number of points where its value is known. This problem
arises at the stage of strategy selection for a further search for the objective function extremum in the optimization
of various engineering systems. The aim of this paper is to construct an objective function interpolation technique
for the case where the interpolation nodes are specified by an irregular set of points in a multidimensional cube.
The main interpolation method is a sequential numerical solution of the Laplace equation and the diffusion equa-
tion on uniform meshes. The use of the diffusion equation in addition to the Laplace equation is justified in this
paper by the need for interpolation quality improvement because otherwise the interpolating function develops
unacceptably high gradients in the vicinity of interpolation nodes. It was shown that this undesirable phenomenon
may be reduced considerably by determining the diffusion coefficient from the gradient of the interpolating func-
tion calculated by the Laplace equation. This made it possible to construct a technique for objective function
interpolation in the optimization of engineering systems, which allows one to use an irregular set of points in a
unit square as the interpolation nodes. The workability of the proposed technique was demonstrated for three
essentially different test functions, and it was shown that the form of the initial function may be assessed for as
few as three–four tens of interpolation nodes even though there are several minima in the domain of variables.
The technique developed can be extended rather simply to the case of multiple variables where the interpolation
nodes are specified in a unit cube. So this paper further develops existing approaches to the interpolation of mul-
tivariable functions in the most complex case where the interpolation node arrangement is irregular. The results
obtained may be used in the optimization of engineering systems.
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