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Abstract. Time-optimal control of linear multivariable discrete-time periodic systems
by state feedback is considered. This is achieved by controlling the alternating states by
parametric controllers such that the controllability of the resulting system is preserved
and its poles are located at the origin of the complex plane with the aim that a minimum
norm time-optimal controller gain matrix for the system is designed. A numerical ex-
ample illustrates the effectiveness of the proposed approach.
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1. Introduction. The study of discrete-time periodic systems has received considerable
attention in recent years by many authors; for example, see [1-17]. Different approaches
such as Lyapunov [16], Sylvester [12], Kalman decompositions [17], LQ and Schur meth-
ods [13, 14] have been extensively used. In this paper, the idea of parameterization of
time-optimal controllers for standard linear multivariable discrete-time systems [18] is
extended to the case of discrete-time periodic systems. The Simulation of linear discrete-
time periodic systems to standard systems form is presented nowhere so far and for the
first time it will be examined in this paper, also the settling time formula for linear
discrete-time periodic systems is computed here. As a result, minimization of the norm
of the resulting controllers [19, 20] which leads to better performance is achieved easily.
The free parameters which do not affect the time-optimality can be adjusted to obtain
better performance responses. An illustrative example is provided to show how norm
minimization can improve the time response of the inputs of a periodic system.

2. Problem Statement. Consider the linear discrete-time periodic system of the form

xk+1 = Akxk + Bkuk (1)

where the matrices Ak ∈ Rn×n and Bk ∈ Rn×m are periodic with period K ≥ 1, i.e. ,
Ak+K = Ak, Bk+K = Bk. Suppose that the periodic matrix pair (Ak, Bk) are completely
[8, 17] reachable then the problem of time-optimal control of the periodic system leads
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