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UNEXPECTED BEHAVIOR FOR SOLUTIONS OF A
SECOND ORDER, SELFADJOINT EQUATION

h. arthur dekleine

Abstract. Positive, continuous functions a(t) andp(j) such that

a(t)p(t) = t and for which some solution of the selfadjoint equation

(/)«')'+a«=0 satisfies lim supf_cc |"(')| >0 are shown to exist.

It is well known that all solutions of

(1) (p(t)u')' + a(t)u = 0,

where a(t) and p(t) are positive continuous functions whose product is

nondecreasing, unbounded and of class C'[0, co), are bounded. This

follows immediately from the fact that

IL« + iE^T\ = _ <MMt < o
dt\        ap / (apf ~

It is also known [1], for the particular case when p(t)= 1, that if a{t) is a

positive concave or convex, nondecreasing, unbounded function of class

C2[0, oo) all solutions of (1) satisfy u(t)-+Q as f^oo. One might expect the

same type of result to hold for solutions of the selfadjoint equation in which

the product a(t)p(t) is either concave or convex and is of class C2[0, co).

It is possible, however, to construct a counterexample to this conjecture.

Let A(s) be a positive, unbounded function of class C^O, co) such that

A(0)=0, A'(s)>\, and some solution v0(s) of

(2) v"(s) + A(s)v(s) = 0

satisfies lim sup,,^ |y0(s)|>0. D. Wiilett [2] has shown this existence of

such a function. Now transform (2) into the form (1) by letting t=A(s) and

making the identification p(t)= A'(A-l{t)), a(t) = t/p(t).Clearly, p(t)a(t) = t

satisfies the stated requirements. However, the solution u(/)=t,0(y4_1(r)) =

v0(s) of (1) in this case does not satisfy u(t)—*0 as /—*oo.
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