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Large part of statistical mechanics is concerned with determination of condensed matter
structure on the basis of known microscopic interactions. In the last decades an increasing
emphasis was put on the opposite situation, too. Structural data, e.g. pair-distance statistics
determined by diffraction methods are known, and one looks for the corresponding interaction
functions in case of the so-called inverse problem. Theoreticians, experimental scientist, and
researchers on the field of computer simulations are affected. The solution was searched for
within the integral equation theories of condensed matter in the early investigations[1], but
before long a computer simulation assisted method was suggested by Schommers [2]. After
the attempts appeared in the late eighties[3] the interest to this field shows an increasing trend.
Several methods was published in the nineties[4], and yearly one-two methods appeared
nowadays[5].

We would like to give a comprehensive and historical overview on the solution of the inverse
problem by simulation assisted methods in our presentation. Emphasis will be put on the
theoretical grounds of the methods, e.g. the links to integral equation theories, to polydisperse
grand canonical theories, and to numerical mathematical methods. Different features of the
methods will be mentioned, as the choice of possible input structural functions, as the
numerically local or global schemes of the potential modifications, and as the advantages and
limits of the different methods. We would like to discuss the connection of these methods to
the reverse Monte Carlo simulation[6], too. Reverse Monte Carlo simulation is way to obtain
three-dimensional particle configurations on the basis of known pair-distance statistics, that
opens some other ways to the solution of the inverse problem [7]. Finally, we would like to
present statistical data on the use of the different methods.
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