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Abstract: Under free boundary conditions, for a serially connected string system with continuity of vertical force and
discontinuity of displacement at the interior nodes, compensators are designed at the interior nodes to compensate the
displacement, and controllers are placed on both endpoints to control the system. Thus, a closed loop control system is
established. Its well-posedness is then shown via the semigroup theory. From spectrum analysis of operators, it is known
that the spectrum of the system is composed of isolated eigenvalues with finite multiplicity, and its spectrum is located in a
strip parallel to the imaginary axis in the left half complex plane. Hence, the existence of the Riesz basis is derived and the
spectrum-determined growth condition is concluded. The asymptotic stability of the system is thus proved.
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