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Abstract—For the string vibration equation with given initial and final conditions, the prob-
lems of boundary control and optimal control with given various multipoint intermediate
conditions on the values of the deflection function and on the velocities of points of the string
are considered. The control is performed both by displacement of one end with the other end
fixed and by displacement at the two ends. The performance index is given for the whole time
interval. Using the method of separation of variables, the problem is reduced to the problem
of control and optimal control of ordinary differential equations with given initial, final, and
unseparated multipoint intermediate conditions. For all problems according to a single scheme
using methods of control theory for finite-dimensional systems with multipoint intermediate
conditions, a constructive approach is proposed for finding functions of boundary control
and optimal control of string vibrations that ensure the fulfillment of multipoint intermediate
conditions.
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