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1 Introduction

Consider the Sturm—Liouville problem

y' +Qx)y + Iy =0, xc(0,1), (1)
y(0) =y(1) =0, (2)

where @ belongs to the set T, 5., of all locally integrable on (0,1) functions with non-negative
values such that the following integral conditions hold:

1
/ (1 - 0)°Q () dr =1, 740, (3)
0

1

/33(1 —2)Q(x) dr < oo. (4)

0

A function y is a solution of problem (1), (2) if it is absolutely continuous on the segment [0, 1],
satisfies (2), its derivative 3’ is absolutely continuous on any segment [p, 1 — p|, where 0 < p < % )
and equality (1) holds almost everywhere in the interval (0,1).

In Theorem 1 [2], it was proved that if condition (4) does not hold, then for any 0 < p < oo,
there is no non-trivial solution y of equation (1) with properties y(0) = 0, ¥'(0) = p.

If v<0,aa<2y—1or 8 <2y—1, then the set T, g, is empty; for other values o, 3, v, v # 0,
the set Ty, g 4 is not empty [4, Chapter 1, § 2, Theorem 3]. Since for vy <0, <2y—1or 3 <271
there is no function @ satisfying (3) and (4) taken together, then problem (1)—(4) is not considered
for these parameters.

This work gives estimates for

Ma,By = inf )\1 (Q)

QETaﬁﬁ
Consider the functional ) )
fy’2 dz — [ Q(x)y*dx
R[Q,y) = * =
[y?dx
0

If condition (4) is satisfied, then the functional R[Q,y] is bounded below in H}(0,1) [3]. It was
proved [2,3] that for any Q € Ty 5.,

MQ) = inf R[Q.].
1(Q) ye L (0,)\{0} @]
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For any Q € T, g, we have

= 7T2.

1
fy’2 dz
Mea. g~ =  inf inf R[Q,y] < inf
P QETa, 3,y yeHE(0,1)\{0} @] yeH(0,1)\{0} f 5

0

dzx

2 Main results

Theorem 2.1. If v > 1, a, 8 < 2y — 1, then there exist functions Q. € To - and u € H}(0,1),
u >0 on (0,1) such that ma g~ = R[Q«,u]. Moreover, u satisfies the equation

B "/+1

" +mu=—x7- V(I—x)l Y- (5)
and the integral condition
1
B 2y
/.%17 (1—2)™=ur-Tdr=1. (6)
0

Theorem 2.2.
(1) Ify=1, a,8 <0, then mq 5, > %7[‘2.
2) Ify=1,8<0<a<lora<0< <1, then mapgy = 0.
3) Ify=1,0<a,B8<1, then mypg~ = 0.

(2)
(3)
4) If y>1, a,B <, then ma g = 0.
(5)
(6)

5 Ify>1, vy<a<2y—-1ory< <2y —1, then mypg~ <0.

6) Ifv<0,a,8>27—1,0<v<1, —o<a,f<4xxorify=21l,a>2y—1o0rf>2y—1,
then ma g = —00.

Let us show that if v > 1, @ > 2y — 1, —oc0 < 8 < 00, then we have mq 5, = —oo (the case

v=1,8>2y—1, —oo<ﬁ<001851m11ar)
Consider the functions Q. € Ty 5~ and yo € H}(0,1):

1 a+1 B
o) — (a+1)ve v (1—2) 7, ze€]0,¢,
Q:() {0, x € (e,1],

)
2 )

1-x)? ze (%,1] 0 >

zf, T € {0
Yyo(z) =

N |

We have
1
a+1
/Qa(m)yg dr > L - EQGH*% ,

where L is a constant. Since o > 2y — 1, there is a number 6 > 3 L such that 26 4+ 1 < O‘H .

Thus,
>\1 (QE) - lnf R[Qaa y] < R[Q57y0]7

yeH;(0,1)\{0}

. <1 < h _
Qelirif,gﬁ >\1(Q) X 31_{% )\I(Qs) X 21_1)% R[Qz—:,yo]
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