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Abstract

Stepped upper estimates are useful in several fields of engineering. If, for instance, a certain signal given by a function of time has to be answered by an overestimating signal, an upper estimate function is needed. Further if we assume that the answer signal cannot change intensity arbitrary fast, then the overestimator is a step function. In this case it is also assumed that the width of the steps is bounded from below by a constant that corresponds to a certain inertness of the answer signal. Another application is designing steel reinforcement for a concrete beam. The reinforcement has to resist effects given by a function of length, and the kind of steel cannot be changed arbitrary frequently along the beam. Therefore the kind of steel can be expressed by an overestimating step function with a step width bounded from below again.
Because the overestimation is usually expensive, it is desired to be minimized. The size of the overestimation can be measured by the integral of the difference of the overestimating and the overestimated functions, respectively. In general it is a very hard problem to minimize this definite integral.
In the present work we first show some special cases to obtain ideas for some heuristics. Then three heuristic methods for creating stepped upper estimates for arbitrary piecewise analytical functions are introduced and compared. A greedy one which is nearly on-line, and two extremes’ extension methods. All algorithms are demonstrated with the aid of a small software.
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