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Abstract. In this paper we consider the optimal linear-quadratic (LQ) control problem

with inequality constraints on controls and states for a linear time-varying discrete-time

system. In order to solve such a problem, we derived the necessary conditions of opti-

mality for the equivalent optimization problem, and then we proposed a new algorithm to

solve the resulted set of equations. Under the assumption that the original problem has a

solution, the convergence behavior of the proposed algorithm is studied. It is shown that

the algorithm converges to the optimal solution. Simulation results of a paper-machine

system and a magnetic-tape-drive system are given to illustrate the effectiveness of the

developed algorithm.
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1 Introduction

For many processes, the actuators and the measured variables have to be
within certain limits due to safety and operational feasibilities. It is therefore
constraint control is an important issue in the process industry to maintain
these variables within their limits.

In this paper we will consider the Linear-Quadratic (LQ) control prob-
lem with inequality constraints on controls and states for a time-varying
linear discrete-time system. This problem has been studied and different ap-
proaches are proposed to solve such a problem [3-5,24,28]. The available ap-
proaches are fall into either anti-windup class of techniques or Model Predic-
tive Control (MPC). The systematic and automatic synthesis of anti-windup


