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Abstract. A principle of linearized stability is developed for the abstract delay differential
equation u(t) = Bu(t) + cPUt, Uo = J, where B generates a strongly continuous linear
semigroup and ¢ is Lipschitz continuous, and Fnkhet- differentiable at an equilibrium point.
Recent stability results for positive linear semigroups can then be used to obtain stability
information for this equation.

I. Introduction. Let X be a Banach space with norm 11·11· For a fixed positive constant
= C([ -r 0 , OJ, X) be the space of continuous functions mapping the interval [-r 0 , 0]
to X. For fEE, let IIJIIE = supsE[-ro,o]llf(s)ll· We consider the abstract delay-differential
equation
r 0 , let E

u(t)

= Bu(t) + cPUt,

(FDE)

uo =f.
Here we assume that B generates a strongly continuous semigroup of bounded linear operators on X, and ¢ is a nonlinear Lipschitz continuous operator from E to X. (These
hypotheses are made more precise later.) The functional Ut is defined by translation as
Ut(s) = u(t + s) for s E [-r 0 , OJ.
Equations which can be written in the abstract form (FDE) often serve as models for
various phenomena where a certain state at time t depends on information about the state
at an earlier time. Such equations appear in many diverse areas of physical and biological
sCiences.
Our goal is to use recent results from the theory of positive semigroups in order to study
the stability properties of (FDE). Specifically, we will use a result of W. Desch and W.
Schappacher [2] to develop a "principle of linearized stability" for (FDE) (under the additional assumption that ¢ is Frechet- differentiable at an equilibrium point), and then use
known stability results for positive linear semigroups in order to obtain stability information
for (FDE).
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