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Let us recall that a s-number of a compact operator A is an eigenvalue of the positive
1 . i
operator (A*A)z, where A* is an adjoint operator to operator A.
Consider

Qu =% — Au(t,z), (t,z) € (0,T) xQ) =D
Lou = u(0,2) =0, = €€,
Qup 2 y=0, z €L

1—o

Theorem 2. Let Q* be a d - ball. We have
s1(Q) < s7()

for all bounded open domains 0, with |Q| = |Q2*|. Here s,(2) is the first s-number of the
inverse operator Lal.

Here | © | denotes the Lebesgue measure of the set 2.

Remark 1. In other words theorem says that the Ly norm of the operator L;," is maxi-
mized in a d-ball among the all domains of a given measure.
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Constructing correct nonlocal boundary value problems for
elliptic differential equations with variable coefficients

Let 2 ¢ R? be an open bounded domain with a sufficiently smooth boundary 9. We
consider the second order uniformly strongly elliptic equation

d

D(u):—z ‘9( g: +Zb f?; + e(z)u = f(z), € Q. (1)

ij=

The functions a;;,b; and c are real-valued functions which, for convenience, are sup-
posed to be C™-functions.
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Definition 1. The second order real-valued scalar linear differential operator D is called
strongly elliptic in Q if there exists a smooth function y(z) > 0 such that

d

" aiikié; = ()lE? @

i,j=1

for all £ € R If, in addition, 7 > 0 is a constant independent of z and (2) holds for all
x € (), then D is called uniformly strongly elliptic.

Note that strongly elliptic real differential operators are of even order and are properly
elliptic.

Definition 2. Let € R? be any chosen point. Then the distribution E(x,y) is called a
fundamental solution of the differential operator D (in RY) if it satisfies the equation

Dy(E(z,y)) = d(z—y) (3)
in the distributional sense where § is the Dirac distribution.

As usual, in (3) the notation D, stands for differentiation with respect to y. For
strongly elliptic operators it can be shown with the Green formula that (3) implies

D.(E(x,y)) = 8(x — ) (4)

for any fixed y € RY.
For a general differential operator, the existence of a fundamental solution is by no
means trivial. However, we have

Lemma 1. (Hirmander) Let D be a uniformly strongly elliptic differential operator of
even order with real leading coefficients a;; € C™°. Then for every compact domain QCR?
with 00 € C™ there exists a local fundamental solution E(xz,y) which is a C™ function
of all variables for z # y and x,y € Q.

In this talk by using properties of fundamental solutions we construct a correct bound-
ary value problem for the differential equation (1).
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