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1. Introduction. For a linear scalar delay equation 

i:(t) + ax(t) + bx(t- r) = 0, 

the stability of the zero solution can be determined by whether all roots of the 
characteristic equation 

>.+a+ be->.r = 0 (1.1) 

lie in the left half plane. And it is well known [1] that all roots of (1.1) lie in the 
left half plane if either 

or 

1 
a> -b > -­- r 

e 
rb=-- and a>-bcose forsomeeE(0,7r). 

sine 
In this paper, we extend this result to a more general equation of the form 

>.+a+ lr drJ(s)e->.s = 0, (1.2) 

where TJ is a function of bounded variation on [0, r] and J0°+ dTJ( s) = 0, and then 
apply it to discuss the stability of some classes of delay equations, including a partial 
delay-differential equation studied by Green and Stech [2]. 

2. A main theorem. In this section we shall establish a theorem concerning 
the location of the roots of (1.2). 

Lemma 2.1. Let e E (0,1r), then ecosejsine < 1. 

Proof: Since 

dde(cosBsinB- B)= -2sin2 e < 0, e E (o, 1r), 

and cos e sine- elo=O = 0, it follows that cos e sine - e < 0, for e E (0, 7f ). Hence 

.!!:_ ( e cos e ) = cos e sin e - e < 0 
de sin e sin 2 e ' 

e E (o, 1r). 

Note that ecosesine--+ 1 as e--+ o+, therefore, 0.~~·0° < 1, e E (0,1r). 
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