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Abstract:
For linear time-invariant descriptor systems we consider the question whether there exists a feedback which renders the closed-loop system regular. This property can be equivalently characterized by simple algebraic and geometric conditions in terms of the involved matrices and the augmented Wong sequences. We also consider the slightly more general problem of existence of a feedback such that an autonomous closed-loop system is obtained. The corresponding feedback matrices can be constructively obtained using a feedback canonical form due to Loiseau et al., Feedback canonical forms of singular systems, 1991. For systems which are not regularizable by feedback, an additional behavioral equivalence transformation and a reorganization of input and state variables leads to a regular system, the index of which is at most one. This procedure is known (see Campbell et al., Regularization of linear and nonlinear descriptor systems, 2012), however we present a new approach which allows for a detailed characterization of the resulting regular system. We show that this system is fully determined by the augmented Wong sequences, which in particular allows for a simple calculation of the number of redundant equations, free state variables and constraint input variables independent of the transformation of the system.
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