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Abstract

In this paper an example is constructed which shows the essence of the Sturm-
Lioville differential expression with the main signalternating coefficient on the interval
under consideration. That is although all the conditions of famous Everitt-Knowles-Read
theorem on limit point hold true the constructed operator does not correspond to limit
point, but to limit circle.

H.Weyl’s theory (see [5] and [6]) on a [imit point and limit circle on [0,+00) for

a Sturm-Liouville operator further was used by various author (see [2], [3] and {4}) on
more general intervals — o < g <b <+ and on more general differential operators.
The terminology of limit points - limit originates from the idea of considering of

self-adjointness problem for the operator
2

- i-; +q(x)
on {a,+) as a limit of corresponding problems on intervals {a,b) for b +e0. Let o(x)
and w(x) be the solutions of the equation

- ")+ alx)y = ()
on {a,+w}, satisfying the conditions g(a)=y'(a)=0, -¢'{a)=yla)=1. Atafixed b a
set of that ze(, for which n(x)= (p(x)+ zi,u(x) satisfies the condition
cosan(h)+sinn'(b)=0 with some o« e[0,27), from the circle C,. For b+ this

circle either converges to some limit circle, or contracts to some limit circle or contracts
to some limit-point.

Recently, by using Weyl’s (see 3], p.175) criterion on essential seif-adjointness
of Sturm-Liouville’s operator, these notions are defined by the quantity of solutions of
differential equations belonging to L, near the singular ends of segments (a,5). In

particular, in paper 1], for differential expression
1 WY
107 (W + alohe), xclay. »
x)
where ~ < a<b<+w0, W(x)>0 and
P~ (x), glx) and W{x)e L, . [a,b) )
the notion of limit-point and limit-circle are introduced as follows:

Definition. We say that a differential expression u) responds to the limit-point

case at the point B, if for some u and consequently for all complex 1 even if one
solution of the equation

;,;‘(7){- (P ) + g}

doesn't belong to IX[a,b). Otherwise we say that | () responds to the limit-circle case.
Note that a chief coefficient p(x) is a signalternating function, more exactly for
some partition {y,}>  of the segment [a,b)
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a=y, <y <..<y, <..<b 3)
the function P,(x) is non-negative on the interval (y,,,7,,,;} and non-positive on the

interval (¥5,.10¥2m) (n=0.1,2,....).
In {I] it is proved the following

Theorem (by Everitt-Knowles-Read). By {I, }:z] we denote a succession of such
mutually exclusive intervals from [a,b) that for each 1, there exists such n that
1, <(y,,7,.1) (where { n}:’ - - Subsequence is determined as in (3}) . Assume that a
function ¢{x) is represented in the form g{x)=q,(x)~ g,(x) (q, el ,.[a,b),i= 1,2) and
for each interval I there exist functions O, (x)e L,(1, ), non-negative local-absolutely
conditions function o, (x) with support from 1,,, a non-negative function k, (x) and
such constants §>0,k>0, a{0<a <1} and G, >0 at the following conditions are
Sulfilled:

D+ k@ 8)p| (01,) ~a,00g + 1+ 8)o" Hy f|p] <k,
almost everywhere in 1, where H, = |0, (x)o i (x)d,

{!, ecnu p20 na f,,
o, =

m

-1, ecru p<0 nal,

and
(o +3)
klo,d ) iy
{e,6)> 45
2) For any interval J form I,
j(_amql + Qm)dx z __kap:;'Z ’
J
where

P, = inf{Lp(t]:r el, };

3) itb,;' Iom(amqlai +km)”2|p|'"”2dx=+oo,
I

m=]
O, = S}.:'])%[Gic'i +k,, ]

Then the differential expression I(u) responds to the limit point case.

Our aim is to show the essence of the singularity of the differential expression
l(u) onthe endof x=b5.

Remind that the end & is singular, if 5=+ or if & is finite, but the condition
of summability of coefficients is not fulfilled in the interval of the form [¢,5] (a<c <5).

Semi-segment [0,1) divide into parts by the point y, =1~ 1 , =012,
' n+

0=y, <y, <<y, <...<1.
On the semi-segment [0,1) consider a step function (with infinite number of steps)

P(I) - {1 » ECAU XE (Yln ¥ ann ]5

n=012,.... (4)
- 13 eca x < (}{2n+! T )’

Choose a system of segments
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n+l

Iplz[an’bn]c(lﬂl’lw I )’
n

where a, =1 - drt3 2n+1)(" )

an(n +1) M b= Zrz(
It is obvious that the measure of the set /,, equals 1 .
2n{n + 1)

Assuming in the formula (1) W(x)=1, g(x}=0 and choosing p(x) as in the
“formula (4), in the space Z,[0,]) consider a minimal operator L;, generated by the
differential expression '

by =~(plx)y(z)) - ' (5)

By virtue of regularity of the differential expression (5) on the semi-segment
[0,1) the deficiency index of the operator L; is (2,2).

Assuming

0,(x}=0, 6,(x)=1, k,(x)= 1

m, n=13..,x¢€ ]”

and
1

G, = —— g,
" 2nln+1)
we can be convinced that ali the conditions of Everitt-Knowles-Read theorem are

fulfitled. To check the conditions 1) and 2) is not difficult. Verify the condition 3).
The validity and condition 3) follows from the equality

NG

n=12,...,

2_1: sup(G2 +K (x

xel,
I | il
1 N ] 2n(n+1) 2(n+1) 52
an*(n+17  an*(n+1)
This example shows that though the fulfillment of all the conditions of Everitt-Knowles-
Read, because of regularity the differential expression (5) responds not to limit-point but
to himit-circle.
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