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where N1 ≥ max{a1, max
x

‖u0‖
s0−x}, N2 ≥ max{a2, max

x

‖v0‖
h0−x}.

We establish the existence and uniqueness of a global classical solution and then study
the asymptotic behavior of the solution of (1).
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Block operator matrices are matrices the entries of which are linear operators between
Banach or Hilbert spaces [1]. They arise in various areas of mathematics and its applications: in
systems theory as Hamiltonians, in the discretization of partial differential equations as large
partitioned matrices due to sparsity patterns, in saddle point problems in non-linear analysis,
in evolution problems as linearizations of second order Cauchy problems. Such systems
occur widely in mathematical physics, e.g. in fluid mechanics, magnetohydrodynamics, and
quantum mechanics. In all these applications, the spectral properties of the corresponding
block operator matrices are of vital importance as they govern for instance the time evolution
and hence the stability of the underlying physical systems. In this work we consider the
self-adjoint semi-bounded n × n block operator matrices and we will find their Gershgorin
bounds.

Let n ∈ N, n ≥ 3, let
(
Hi, ‖ · ‖i

)
, i = 1, · · · , n, be Hilbert spaces, and let

(
H, ‖ · ‖) be

the Euclidean product of H1, . . . ,Hn, that is, H := H1 ⊕ · · · ⊕ Hn.
In the Hilbert spaceH we consider linear operators A that admit an n×n block operator

matrix representation,

A =


A11 · · · A1n

...
. . .

...
An1 · · · Ann

 ,

where the diagonal entries Aii = A∗ii : Hi → Hi, i = 1, . . . , n, are all bounded from below
and the off-diagonal entries Aij : Hj → Hi, i 6= j, i, j = 1, . . . , n are all bounded such that
Aji = A∗ij . Then A = A∗ is bounded from below.

We recall that the spectrum σ(A) of an operator A consists of those complex numbers
λ such that A− λ is injective and is not boundedly invertible.
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Main result of this work is the following theorem.

Theorem 1. For the lower bound of A we have

minσ(A) ≥ gmin(A) :=
n

min
i=1

(
minσ(Aii)−

n∑
j=1
i 6=j

‖Aij‖
)
.

An analogous bound gmax(A) can be derived for maxσ(A), if Aii = A∗ii : Hi → Hi,
i = 1, . . . , n, are all bounded from above, see [2]. The quantities gmin(A) and gmax(A) are
called Gershgorin bounds for A.
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Central limit theorems for real-valued random fields were studied by many authors (see [1]
-[5] and references therein). In [6]-[9] the authors considered CLT for the random fields with
values in infinite dimensional spaces. Let X(t), t ∈ Z2 be a random field with values in c0 (a
space of all sequences x = (x(1), x(2), ...) such that lim

n→∞
x(n) = 0 with a norm ‖x‖ = sup

i
|x(i)|).

We assume that X(t), t ∈ Z2 can be represented as

X(t) = f
(
ε(t− s), s ∈ Z2

)
, t ∈ Z2

where
{
ε(j), j ∈ Z2

}
is a random field of iid random variables and f is a measurable function.

Our main goal is to prove central limit theorems for weakly dependent random fields
X(t), t ∈ Z2 with values in c0 and lp(1 ≤ p ≤ 2). In the talk we will formulate our main results.
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