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We study the nonlinear problem of optimal control of elastic vibrations described by Fredholm
integro-differential equations in the case where the control is performed by boundary sources. In
the study we use the notion of generalized solution of the boundary value problem for a control
process. Optimality conditions in the form of systems of equalities and inequalities are obtained
from the maximum principle for systems with distributed parameters. It is found that the optimality
conditions in the form of equalities have the property of equal ratios. This circumstance allowed us
to simplify the construction procedures both for the optimal vector control and for the complete
solution of the nonlinear optimization problem. We also simplified the optimality conditions in the
form of inequalities and found the components of the optimal vector control by solving only one
scalar nonlinear integral equation. An algorithm is developed for the construction of solutions of
the system of nonlinear integral equations and of the nonlinear optimization problem.
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