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This research monograph deals with optimal periodic control problems for
systems governed by ordinary and functional differential equations of retarded
type. Particular attention is given to the problem of local properness, i.e. whether
system performance can be improved by introducing periodic motions.

Using either Ekeland’s Variational Principle or optimization theory in Banach
spaces, necessary optimality conditions are proved. In particular, complete proofs
of second-order conditions are included and the result is used for various versions
of the optimal periodic control problem. Furthermore a scenario for local proper-
ness (related to Hopf bifurcation) is drawn up, giving hints as to where to look for
optimal periodic solutions. The book provides mathematically rigorous proofs for
results which are potentially of importance in chemical engineering and aerospace
engineering.
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This book offers a self-contained, elementary and yet rigorous treatment of linear
system theory and optimal control theory. Fundamental topics within this area
are considered, first in the continuous-time and then in the discrete-time setting.
Both time-varying and time-invariant cases are investigated. The approach is quite
standard but a number of new results are also included, as are some brief applica-
tions. It provides a firm basis for further study and should be useful to all those
mterested in the rapidly developing subjects of systems engineering, optimal
control theory and signal processing.
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