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MODAL OPTIMAL CONTROL ALGORITHM OF
THE RICCATI EQUATIONS FOR
DEFECTIVE SYSTEMS Y

Chen Yudong Chen Suhuan Lian Huadong
(Department of Mechanics, Jilin University, Changchun 130025, China)

Abstract This study presents a modal optimal control algorithm for solving the Riccati equations
in the generalized modal subspace corresponding to defective repeated eigenvalues. The discussions
on vibration optimal control mainly involve the eigenvectors to span the eigenspace. However, in
engineering problems, such as general damping systems, flutter analysis of aercelasticcity, the sys-
tem which is called defective system has not a set of complete eigenvectors to span the eigenspace.
This paper focuses on the case of defective systems with repeated eigenvalues. By using modal
transformation, the state control equation can be transferred into two sets of modal control equa-
tions. The first is in the subspace corresponding to defective repeated eigenvalues. The second is
in the subspace corresponding to distinct eigenvalues. The solution based on the modal control
equations is simpler than that of the original state control equations. The Potter’s algorithm is
extended to deal with the optimal control based on the modal control equations corresponding to
defective repeated eigenvalues. A numerical example is given to illustirate the application of the
present procedure. The numerical results show that the present procedure is effective for dealing

with the optimal control problem of defective systems.
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