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1. Introduction

Let us consider the differential expression

n+1

1 /
ny) = ——[-eEy) +qxy]. xea=|]A.
w(x) k=1
where A = (ck—1,¢) and —00 < ¢y < €1 < -+ < Cpy1 < 00. In this paper the following properties are assumed to be
satisfied:
(i) the points cy, cq, ..., ¢, are regular and c,1 is singular for the differential expression 7,

(ii) p, q and w are real-valued, Lebesgue measurable functions on A,
(i) p7', q, w € L}, .(Ax), k=1,2,...,n+ 1,and
(iv) w(x) > 0 for almost all x on A.

Let sz (A) denote the Hilbert space consisting of all complex valued functions y such that fA w(x) |lyx)|> dx < oo with
the inner product

W, x) sz(x)y(x)y(x)dx.
A

Let D denote the set of all functions y € Lﬁj(A) such that y, py’ are locally absolutely continuous functions on all
A, k=1,2,...,n4+ 1,and n(y) € L2 (A). For arbitrary y, x € D, Green’s formula is
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where [y, x1¢_+ =V Xlg— — Vs Xt s x 1 =y x1(x) =y ()X (x) and y"! denotes py'. This equation implies
that at singular point ¢, forally, x € D, the limit [y, x1,., == [V, Xlc,y;— = limy—c,,, [V, x]x exists and is finite.

In this paper it is assumed that the functions p, ¢ and w satisfy Wey!’s limit-circle case conditions at singular point
Cn+1- Weyl's theory is well known and there are several sufficient conditions in which Weyl’s limit-circle case holds for a
differential expression [2,5,8,12,13,16,17].

Now let us consider the solutions ¢(x, X) = {p1(x,A), p2(X, A), ..., @nr1(x, 1)} and ¥ (x, A) = {Y1(x, L), ¥2(x, 1),
<o oy Y1 (x, M)}, where ¢ (x, 1) and ¥, (x, A) are the parts of the functions ¢(x, 1) and ¥ (x, A), respectively, defined on the
interval Ay (k =1, 2, ...,n+ 1), of the equation

— (@YY +qx)y = 2wy, xe€ A, (1.1)
where A is some complex parameter, satisfying the conditions [1,4,10,11,14],

¢1(co, A) = cosa, <,0£1](Co, A) =sing,
Y¥1(co, A) = —ssina, 1//1[1]((:0, ) = cos«,

and
M=+ — A o 2) = gl
¢m+1(cm+a ) — §0m(cm ) )7 ¢m+‘1(cm+5 ) - = wm (Cm ) )7
Km Kl
M=+ -2 ! ) = gl
1;[/m-H (Cm""v ) - 1;[/m(cm s )7 I/fer] (Cm+7 ) - wm (Cm s );
Km Kl
where o, kp, and «,, are some real numbers with ki, > 0andm = 1,2, ..., n. Since Weyl's limit-circle case holds at

singular point ¢, for 7, the solutions ¢(x, A) and ¥ (x, ) (x € A) belong to Lﬁ) A).
Let z(x) = {z1(X), z2(X), ..., Zpr1(¥)} and u(x) = {u1(x), u2(x), ..., upr1(x)} be the solutions of n(y) = 0 (x € A)
satisfying the conditions

z1(cg) = cos «, z{”(co) =sina,
uq(cp) = —sina, u[11](c0) = cos,
and
ey _ 1 ome
Zm+1(cm+) - Zm(cm )» Zm-H (Cm+) = = Zm (Cm )7
Km Kl
ey L me
Um+1 (Cm+) - um(cm )» um+1(cm+) i le (Cm )7
Km Kl
where o, ky, and k;, are some real numbers with kpyk,, > 0andm = 1,2, ..., n.Itis clear that z(x) = ¢(x,0) (x € A) and

u(x) = ¥(x,0) (x € A). Hence z(x) and u(x) belong to L,ZU(A). Further they belong to D. This implies that for eachy € D, at
singular point ¢, 1, the values [y, z].,,, and [y, u],,, exist and are finite.
It should be noted that [y, X1« (x € A) denotes the Wronskian of the solutions y = y(x, A) and x = x (x, A) of (1.1).

Fory € D, let us consider the following boundary and transmission conditions

y(co) cos @ + ¥y (co) sina = 0, (1.2)
. zle,,, — hly, ule,,, =0, (1.3)
y(m—) = kmy(Cm+), (1.4)
YWiem—) = iy (emt), (15)
where o, kp, and «;, are real numbers with kmk;, > 0, m = 1,2,...,n, and h is some complex number such that

h = Rh + iJh with Jh > 0.

The spectral analysis and some properties of the regular symmetric (selfadjoint) boundary value transmission problems
(BVTPs) have been studied in [1,10,11,14]. On the other hand singular dissipative boundary value transmission and boundary
value problems have been investigated in [3,4].

It is known that all eigenvalues of the dissipative operators lie in the closed upper half-plane but this analysis is so weak.
To complete the analysis of a dissipative operator there are some methods. One of them is about LivSic’s theorem. In this
paper, using LivSic’s theorem the spectral analysis of the problem (1.1)-(1.5) is investigated. Further it should be noted that
the results in this paper are the generalization of the results of [4].



Download English Version:

https://daneshyari.com/en/article/4616399

Download Persian Version:

https://daneshyari.com/article/4616399

Daneshyari.com


https://daneshyari.com/en/article/4616399
https://daneshyari.com/article/4616399
https://daneshyari.com

