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ON THE DEFICIENCY INDEX OF SECOND ORDER
MATRIX DIFFERENTIAL OPERATORS
WITH RAPIDLY OSCILLATING COEFFICIENTS

V.P. Serebryakov
I ——

1. On the half-axis I = [0, 00) we consider the second order matrix linear differential expression

lly] = —{Qu(2)y'} + Q(z)y, (1)
where
_ 0 qo() _(a(z) q(=)
A@ = (o %) =4 1)

are square second order matrices, go(x), ¢;(z), ¢2(x), and ¢(z) are real-valued functions, the last
three of them and {qo(z)} ! being Lebesgue-integrable on each segment [0,b], 0 < b < oo, while
y = (y1(x),y2(z)) " is a two-component vector function (T means the transposition).

We denote by L?([a,00)) (where a is a certain real number) the space of (scalar) complex-
valued functions ¢(z), Lebesgue-measurable on the half-axis [a, o0), for which |¢(z)|* is Lebesgue-
integrable on [a,00), and by L(I) (1 < p < oo) the complex space of two-component vector
functions y = (y1(z),y2(z)), Lebesgue-measurable on I, whose sum of p-th powers of modules of
components is Lebesgue-integrable on /. For p = 2, the space L5(I), as known, turns to be Hilbert
with respect to the scalar product

(y,2) = /I(yl(x)fl(fﬂ) + y2(2)Zy(2))dx.

In a similar way the space L3([a,00)) is defined.

Let us denote by £ the minimal closed symmetric operator generated by expression (1) in the
Hilbert space L3(I).

By arguments similar to those in [1], § 17, the following assertions can be verified:

I) the domain ©* of the operator L£*, conjugate to L, consists of vector functions y € L3(I),
absolutely continuous and possessing absolutely continuous vector function Qyy’ on each
segment [0,b], 0 < b < oo, for which I[y] € L3(I);

II) if y = (y1(z),y2(2)), 2 = (21(2), 22(x)) € D*, then a (finite) limit exists:

xlgrﬁlo[y, z], (2)
where
[y, 2] = qo(@){ (v} (2)Z2(2) + y5(2)Z1(2)) — (y1(2)Z5(2) + ya2(2)Z ' (2)) }; (3)

ITT) the domain ® of the operator £ consists of those vector functions y € ©*, for which one
has y(0) = (Qoy')(0) = 0 and limit (2) equals zero for each z € D*.
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