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ASYMPTOTIC BEHAVIOR OF SOLUTIONS 
OF AN nTH ORDER DIFFERENTIAL EQUATION 

WILLIAM F. TRENCH 

In this paper we give conditions which imply that the equation 

(1) K("> +Ät,ü) = 0 

has a solution which behaves in a precisely specified way like a given 
polynomial of degree < n as t -• oo. We do not make the often imposed 
assumptions t h a t / i s continuous on (0, oo) x (—00, 00), or that it is 
majorized by a function which is nondecreasing in \u\. Moreover, our 
integral smallness conditions on/permit some of the improper integrals 
in question to converge conditionally. 

Throughout the paper we write f(t) = 0(</>(t)) to indicate that 
Tfin^ooL/fOAKOI < 00, and / (0 = o((/>(t)) to indicate that l i m ^ f(t)l<fi(t) 
= 0. 

The following is our main theorem. 

THEOREM 1. Suppose k is an integer in {0, 1, . . . , n — 1} and (j> is posi­
tive, continuous, and nonincreasing on [T, 00) for some T ^ 0; moreover, 
ifk 7* 0, suppose there is a number 7- such that 

(2) j < 1 and tr<fi(t) is nondecreasing on [T, 00). 

Let p be a given polynomial of degree <n, and suppose there are constants 
M > 0 and T0 ^ T such that fis continuous on the set 

(3) 0 = {(*, u)\t^ T0, \u - p(t)\ S M<f>(t)t*}, 

and 

(4) \f(t, ux) - f(t, u2) I ^ g(t) I ux - u2 \if (t, ut) G Q, i = 1, 2, 

where g e C[T0, 00), 
/•oo 

(5) J s»-1 g(s) <ß(s) ds < 00, 
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