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Abstract: In this paper we analyze the stability of large-scale functional
differential equations with constant delays via matrix-valued functionals of
Liapunov-Krasovskii. We establish a new approach for construction of the
Liapunov-Krasovskii functional and present conditions which guarantee the
uniform asymptotic stability of the trivial solution of linear and quasi-linear
functional differential equations.

Keywords: Functional differential equations; Liapunov’s functional; uniform

asymptotic stability; oscillator with delay.

Mathematics Subject Classification (2000): 34K20, 34K06, 34D20, 93D30.

1 Introduction

As is known, the direct Liapunov method [12] proves to be one of universal techniques
of qualitative analysis of dynamical systems. Though the results achieved for the last
decades in the development of this method (see [1, 4, 9, 15]) a series of general problems
of motion stability theory shill remain in the focus of attention of many mathematicians
and mechanical scientists. One of such problems is the problem of constructing suitable
Liapunov functions (functionals) for certain classes of systems of equations.

For linear equations with constant coefficients and constant delay the problem on
functional construction in [7, 6] is associated with solution of transcendent equations.
Note that practical solution of the transcendent equation (see [7], p. 441)

det(λI − A − Be−λτ ) = 0, (1.1)
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