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This paper addresses the problem of the existence of global minimal solutions for
a class of general Riccati equations (REs) arising in linear quadratic (LQ) opti-
mal control problems for infinite-dimensional linear systems (LSs) with uncount-
able Markovian jumps (MJs). We establish sufficient conditions for the existence
of these solutions in the cases where the REs are defined on ordered spaces of
operator-valued measurable functions. This work extends previous results con-
cerning the existence of minimal solutions for REs defined on Banach spaces of
sequences of linear operators. Our results can be used to design optimal controls
that minimize infinite-horizon quadratic cost functionals associated with infinite-
dimensional LSs with control and MJs.

MSC: 39A05, 39A50, 47A56, 47A63, 60J76
Keywords: Discrete-time systems, Markov chains with Borel state space, optimal
control, Riccati equations

Contents

1 Introduction 60

2 Preliminaries and Problem Formulation 61
2.1 Notations and Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . 61
2.2 Linear Control Systems with Markovian Jumps in a General Borel Space . 63
2.3 Riccati Equation of Control and Problem Formulation . . . . . . . . . . . 64

3 Generalized Riccati Equations of Control 64
3.1 Short Form and Final Valued Solutions . . . . . . . . . . . . . . . . . . . 64
3.2 Global Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

4 Conclusion 70

5 Appendix 70

References 72

doi: 10.7546/giq-29-2024-59-74 59


