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1 (MEMFE) &% (75) BRTSHEMAREMEBSREERERY MERHRS (78) BORSHIE. (a) £% (75) B 100
SARTSHNIE; (b) Y p= 0.1, ¢ =02 BFERS (78) AiEH (79) /EATH 100 FIRSHIE; (c) Y p= 04, ¢ = 0.5 HEREK
(78) FE#EHI (80) EFATHY 100 £IRFSHNIE; (d) & p= 0.8, ¢ = 0.9 BFTRS (78) #Eis#H (81) 1EATH 100 £IRFHIE.
Figure 1 (Color online) State trajectories of system (75) and control system (78) with different values of emission probability matrix
A. (a) 100 state trajectories of system (75); (b) when p = 0.1, ¢ = 0.2, 100 state trajectories of system (78) with control (79); (c) when
p =0.4,q = 0.5, 100 state trajectories of system (78) with control (80); (d) when p = 0.8,q = 0.9, 100 state trajectories of system (78)
with control (81).
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The stability analysis and control design problems for a class of discrete-
time hidden semi-Markov jump singular systems
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Abstract This paper studies the stability analysis and controller design problems for a class of discrete-time hidden
semi-Markov jump singular systems. Firstly, by comprehensively utilizing the singular matrix decomposition method, the
semi-Markov kernel approach, emission probability approach, matrix power elimination technique, and coefficient matrix
restoring technique, a novel sufficient conditions with a set of linear inequalities of the original system coefficient matrices that
guarantees regularity, causality, and o-mean square stability can be constructed. Secondly, by combining the matrix congruent
transformation method and the matrix decoupling method, the existence condition of the state feedback asynchronous
controllers for such systems can be obtained. Finally, a numerical example is given to verify the effectiveness of our results.

Keywords semi-Markov kernel, singular system, emission probability, linear matrix inequality, asynchronous controller



