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Abstract

We consider the asymptotic relationship as n — oo between the eigenvalues A1, < -+ < Ay and p, <
-+ < pp of the Sturm—Liouville problems defined for n > 2k + 1 by

k
D (D) A reni — O A i) =Adipx;. 1<i<n,
=0
and
k
DD A (spnli = O A ) = pinx;. 1<i<n,
=0

where x; =0if —k+ 1 <i <O0orn+1<i <n+k, all quantities are real, and ¢;,, Vi, >0, 1 <i < n,
n =2k + 1. We give conditions implying that
n

. 1
Jim _X;!nxin) — F(uin)| =0
1=

for all F € C(—o00, 00) such that limy_ _o F(x) and limy_, 5o F'(x) exist (finite).
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1. Introduction

We consider the asymptotic relationship as n — oo between the eigenvalues of the Sturm—
Liouville problems defined for n > 2k + 1 by

k
D (=D A (roli — OA i) =Adinxi, 1<i<n, ()
=0

and
k
D =D A (seali = OA N —¢) = uinxi,  1<i<n, )
=0

with boundary conditions
xi=0 if—k+1<i<0orn+1<i<n+k. 3)

We assume throughout that all quantities are real and ¢;,,, ¥, > 0, 1 <i <n,n >2k+1.1If {d,}
is a sequence of positive numbers, we write a, = o(d,) to indicate that lim,_, - a,/d,, =0 and
ap = O(dp) to indicate that limsup,,_, o, |an|/dy < o0.

Definition 1. Let #S denote the cardinality of a set S. We say that a family of ordered sets
{{cin} =iy nzak1 1s essentially null if

#{i|i0<i < n and |cjy| >e}:0(n)

n
i=igp

for every € > 0. We say that {{c;,}
such that

Yook 18 essentially bounded if there is an M € [0, 00)

#{i lio <i<nand|ciy| > M} =o(n).

This definition is closely related to [3, Definitions 4.2—4.4].
Let F be the set of all F' € C(—o0, 00) such that

lim F(x) and lim F(x) exist (finite). “4)
X—>—00 X—>00

Let A, < Aoy <-o- <Ay and g, < U2 < -+ < Uy be the eigenvalues of (1), (3) and (2), (3),
respectively. The following theorems are proved in Section 2.
Theorem 1. If {din }:'1=1 20;2k+1’ {1/din }?:1 }20=2k+1» and

Hro @} bl 0 €<k,

are essentially bounded and

{{¢in_win}?:1}zo=2k+1 and {{rﬂn(i)_Sﬁn(")}Lle}:izkH’ 0

are essentially null, then

N
~
N
ke

1 n
lim — Z|F(Ain) — F(in)| =0 forall F e F. 5)
n—-oon pry
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