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The interval [a, b] is an interval of nonoscillation of the operator

L(z) =a™ 4 p (a0 4+ p, (1),
if every nontrivial solution of the equation L{z] = 0 has on the interval [a, b] no
more than (n — 1) zeros (zeros are counted according to their multiplicities).

1. Theorem 1. Let |p;(t)| < L;, i =1,2,...,n (a <t <b). If the inequality

z”: Lk /Ll(ba)/2 o1 ( )
—_ TFreTdr < 1, 1
= [ B

is satisfied, then the interval [a, ] is an interval of nonoscillation of the operator

L(z) = ™ + p, (H)z™ D) + ... +p,(t)z.

Inequality (1) determines a larger interval of nonoscillation than inequality (5)

N Ly(b—a)* b—a
2 ]‘MP{L2} <1, @

k=2 2 1

and therefore refines the estimates (172°).

In the proof of Theorem 1 the following is used.

Theorem 2. Let an n-times differentiable function satisfy the conditions

z(ay) = @' (ay) = - = 2" (a,) = 0 (a<a; <ay < <a, <),

= n —
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2™ +py ()" D <p, I (OI<Ly (a<t<D).

Then the inequality holds

L1 (b=a) L n—171n
t n—teTdr | LY V=N
pl <[ e i [P ]

Lemma. If z(¢) on [a,b] is a solution of the equation

et 4 py ()2 = f(1),

then

lz®)(t)] < ——
L1 k

—c n—k—1
{oxottale— el = 1= pife = of = - =

2. Let us note that inequalities (1) and (2) allow the coeflicient L, to take
arbitrarily large values at the expense of the smallness of the remaining
co-

coefficients. The following theorem does not depend on the existing criteria
(1-5), but it shows that the coefficient p,(t) may assume arbitrarily large nega-
tive values in absolute value, owing to the smallness of the remaining coefficients.

Theorem 3. Let
lp;, )| <L,y  i=1,3,4,....n,

—Ly < py(t) < LT (a <t<b).

The interval [a, b] of length b — a < 2min[hq, hy] is an interval of nonoscillation
of the operator
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L({L‘) = m(n) J’_plx(n_l) + cee +p’ﬂ$’

if hy, hy are, respectively, the first positive roots of the equations

- Lkhlf _ n Lkhk _
,;3(16—2) [%]Wkiz];—ﬂ(}h)a 2; P 2) [ 521 Fy(hy),

where

L L?
Fy(h) = : T n=1/ =%+ Ly;
[ch nh — sh nh] exp 5-h — 1

L3 [chﬂlh - ;711 sh 3 ] exp Sth

1—[ch51h—2];711sh[31 ] exp Bh’
Ly [cosﬂjz—%sin@ ]exp Zip

L2
it g = = — L3 >0,

LQ
ifp2 =L ——=>0,
1 — |cos Byh — QLﬁI sin By h ]expfh 2 2y

—+/L h] exp\/Lj h - L2 (3)
) 1 =
1—[1 \/ ;h]exp\/ljgh 2 4
L
if L7 =0
expLih—1— Lh Bz =5
2 .
ﬁ? lfL;:leo.

For n = 2 the stated nonoscillation criterion coincides with the criterion, unim-
provable in the characteristics Ly, L3 (6).

In the proof of Theorem 3 the following is used.

Lemma. Let the interval [a, b] be an interval of nonoscillation of the operator
L{z] = 2" 4+ py2’ + pyx,
i) <Ly, po(t) <Ly (a<t<D),
and let the function v(¢) be a solution of the problem

Lv=1, v(a) = v(b) = 0.
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Then

1
|U(t)|§m (CLStSb),

where F,(h) is defined by the inequalities (3).
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