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ABSTRACT

In this thesis, we shall investigate the H,, control problem of some dynamical
systems with time-varying delay. Firstly, we study H, control problem for a class of
linear uncertain time-varying system with time-varying delay via the solution of certain
Riccati differential equation. We show that the solution to this problem can be verified by
the existence of solution of this Riccati differential equation. The obtained result holds for
system without delay and in this case, the solution to H control problem is verified by a
global null controllability of the linear control system. The feedback stabilizing controller
for the problem is constructed via the solution of Riccati differential equation.

Secondly, we consider robust H, control for a class of linear systems with time-
varying delay is studied. The time delay is in the form of a bounded continuous function,
but the delay function is not necessarily differentiable. Based on Lyapunov-Krasovskii the-
ory combined with Leibniz-Newton’s formula, new delay-dependent sufficient conditions
for the exponential stabilization and a prescribed H, performance level of the closed-loop
system for all admissible uncertainties are established in terms of linear matrix inequali-
ties. Numerical examples are given to illustrate the effectiveness of the theoretical results.

Lastly, we consider the problem of asymptotic stabilization and H., control of a
nonlinear system with time-varying delay. By constructing a set of improved Lyapunov-
Krasovskii functional which includes some integral terms in the form ft'i L(h—t—s)7iT(s)
R;i(s)ds (j = 1,2), a matrix-based quadratic convex approach combining with Wirtinger
inequality, existence of solution of H,, control problem is studied. H., controller is de-

signed via memoryless state feedback control and new sufficient conditions for the existence



of the H., state-feedback for the system are given in terms of linear matrix inequalities.

Numerical examples are given to illustrate the effectiveness of the obtained results.
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