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ABSTRACT. This paper is dedicated to the establishment gérgeral procedure of forming
the optimal control problem of variable-mass noohoimic rheonomic mechanical systems,
where reactions of constraints are present in rdiffigal equations of motion. Dimensions and
structure of a configuration space depend on tmebewn of reactions of constraints that are the
subject of our interest, i.e. only the reaction®sd magnitudes are subjected to limitations are
considered. In this paper, the procedure enabéeditbct application of Pontryagin’s maximum
principle for the systems with limited state. Atien is particularly focused on discussing
various modes of realizing control by combiningiaetcontrol forces and subsequently
imposed ideal holonomic mechanical constraintscBisiochronic motions play an important
role in this type of problems, because in thoseblems control by motion can be always
realized exclusively with ideal constraints. The@aprovides three examples of this method
application, which are related to the realizatidrthe brachistochronic motion of mechanical
systems. The first example [1] considers a nonhmido rheonomic mechanical system. Two
modes are presented, control by active forces aititowt the action of active forces. The
second example refers to a variable-mass systemvfigre motion is carried out exclusively by
the constraints that are, in this case, realizethbyrolling of a moving centroid along a fixed
one. The third example represents the case whenettetion of nonholonomic constraint is
limited in the brachostochronic motion of the Clygih sleigh [3]. In optimal motion the
reaction of a blade is, in a segment of the moitiserval, on its boundary. Here, the motion is
also realized by the imposition of an additionaabholonomic constraint.
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