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I. Introduction. The research which led to the present paper began with an observation
- that the spectral properties of an operator of the Sturm-Liouville type which were discussed
in [1] may be proved for an arbitrary differential operator of the second order. We showed
that this operator does not lower the number of sign changes. Applying the theorem of
Levin and Stepanov ([5]) made it possible to. prove some results in a simpler way than
in [1] (and, besides without the assumption that the operator is self-adjoint). Then we
noticed that the differential operator of the fourth order with constant coefficients can
be considered as a composition of two operators of the second order.

Applying this fact we obtained the main result: a theorem about spectral properties
of the operator of the fourth order.

II. Necessary definitions and theorems

Definition 1. Let £ be a continuous function in [a, b]. We denote by S(f) the number
of sign changes of f.

For f=0 we put S(f) := —1
Fof f#£0 we put S(f):=s<3a=x<x,< ... <xyy; =bIC #0 fix 5. 1120

and C(— 1) fix xi0y) has a constant sign for / = 0, 1,2, 5. When such the finite system
{x,} does not exist we admit S(f) = +w

Definition 2. Let us consider an operator A: C*[a, b] —» C™[a.b] D is a domain
of A. A is said to be the operator which does not lower the number of sign changes on D
when for every ue D we have the inequality S(A[u])=S(w).

From the definitions we deduce at once the following:

Remark 1. A composition of the finite number of operators which do not lower
the number of sign changes is the operator which does not lower the number of sign
changes.
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Remark 2.. Let 4 be the operator which does not lower the number of sign changes;
f be a nontrivial continuous function in [a, b]. Let us define the operator A4:

Alu] :=f-A[u] for ueD
If S(f) = 0, then A4 is the operator which does not loﬁer the number of sign changes
and S(A[u]) = S(A[u]).

We shall use the following definitions of the kind and order of the zero points of
function f.

Definition 3. Let fe Cla,b]. The interval [c¢,d)<[a, b] is the zero point of
. function f.

[c,d] is a node of f<>3eu>0Ve>0[e<ey = fle—e)f(d+¢)<0]
[c, d] is the adherent zero point of f<> ey>0 V8’>0[[8<80 = f(c—e&)f(d+¢&)>0]

Definition 4. Let f be of class C*in a nelghbourhood of xy. We say that x, € (a, b)
i1s the zero point of [ of the order k if

flxg) = f'(x0) = ---f(k—rl)(xo) =0 and f(k)(xo) # 0
Let Joa, b]; 4:J=k. We get succesive definition:

Definition 5: The system of k continuous functions {fi, /5, ...,f;} defined in [a, b]

is said to be a system of Chebyshev in [a, b] with respect to J when every nontrivial linear
k

combination ) c¢,f; has at most k—1 zero points in J and changes the sign in [a, b} at
i=1 - -

most k—1 times, Let fi,f,,... be a sequence of continuous functions in [a, b]. This
sequence is said to be @ Markov’s series in [a, b} with respect to J when for every ke N
ASf1sS25 . fr} 18 a system of Chebyshev.

We now give the main theorem. Consider the problem of eigenvalues and eigen-
functions for the equation:

¢} | L ] = u™ +p,u®™ V4 . +pu = Aou
with boundary conditions ﬁ

W@+ Y yuu®@ =0 fori=1,2,..,m

k<k;
2) u* b+ Y vlku“"(b) =0 fori=m+1,..,n
k(kf
{ wdu =1
la, b]

at the end points of the interval [a, b].
l<sm<n—1; 0k < ... k,<n—1

ngm+1 < .. k,,é._n—l






