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Abstract. The construction of the Green’s function for higher-order differential
equations is considered in this work. The Green’s function of the operator defined by
a differential equation and boundary conditions whose coefficients are specified at an
arbitrary point taken from the half-axis is sought in the form (5).

Suppose that, # — is a separable Hilbert space. Let’s denote by H, = L,[[0,0); H]

the Hilbert space consisting of all strongly measurable functions f(x)(0<x <o)
whose lie in the Hilbert space A, such that

T = [l GOl <=
and the scalar product of any function f(x),g(x) € H, 1s defined by

o]

[/ (x). g0y, = [(F (), g(x)) -

0
Let’s consider the operator in the space H, =L,[[0,0),#] defined by the

differential expression

2n

(y)=(=1) &+ ;Q, (o) (1

and the boundary conditions
y9(0)= y®(0)=...=y"(0)=0, 0<] <l <..<l <2n-1. (2)

Construction of the Green’s function of the operator L,.
Assume that "&" is an arbitrarily fixed point taken from the half-interval [0,0) .
Consider the operator L, defined by the differential expression

lo(y)=(=1)" " + 0(E)y + v 3)
in which the coefficient Q(x)is «rozen» at the point "&", together with the
boundary conditions

Y1(0)=12)(0)=...= y")(0)=0 (4)
We seek the Green’s function G, (x,7,&, i) of the operator £, is the form
G\ (61,6, 1) = g e, &, 1)+ V (x,1,6, 1) (5)

Here g(x,7,&,u) is the Green’s function of the corresponding equation
1,(y)=0o0n the whole real axis.
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It’s known from [2] that

+00

I .
g(x’n’é’ﬂ)zz_-.‘[szn+Q(§)+ﬂE]lelS(x ll)dS=
T %
1 1-2n . i@, K | x| 6
2n1 ke Za)ae ' (6)

the function V(x,n,f , ,u) appearing in equality (5) is the bounded solution of the
problem

(7) (®)

= _g(ll)(xana ga/u)‘x:O’ ] = 1’2""’n

Under the condition x — oo.
Based on the work [1], we obtain that this solution has the following form:

1-2n n

> A, (1, 1) )

V(X,Uaé::ﬂ):Tm.
a=1

As a result, we obtain the equality

oo S s
a=1

Substituting the obtained expression for V(x,7,&, 1) into equality (5), we obtain
the following expression for the Green’s function G, (x,7,&, 1)

1 z xX— 1 —2n L i -(x
(x 17,8, ,LI) 7K91‘ o Z Wy € @uKshe=l _fKé ? Za)ae @ukls! +77). (10)
2ni a=1 2ni a=1

Taking this into account, the obtained expression for the function G, (x,7,&, 1)
can be written in the following form

n

G, (x,m, &, 1) = K‘ 2w, P E —o(x,n,&, p1)] =
a=1

= g(x .8 u|E-olx,n,& )] (11)

Here, under conditiong —> o, the wuniform ¢ with respect to the
variable|o(x,n,&, 1)), = o(1) is valid.
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