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A.V. Gulin and A.V. Sheredina

1. Introduction. We consider two-layer and three-layer operator-dierence schemes
Byt + Ay = 0
Byt +  2Rytt + Ay = 0

(1)
(2)

where y = yn = y(tn ) 2 H are functions of a discrete argument tn = n with values in a nitedimensional linear space H , n = 0 1 : : : ,  > 0, and A, B , R linear operators acting in H . Here
we denote
yt = yn+1; yn yt = yn ;yn;1 yt = yn+1 2; yn;1 :
The theory of stability of dierence schemes (1), (2) was exposed in 1], 2]. In 3]{ 6] criteria for
stability of two-layer and three-layer dierence schemes with operator weight factors were obtained,
i. e., schemes of the form

yt + Ayn+1 + (E ; )Ayn = 0
(3)
ytt + Ayn+1 + (E ; 2)Ayn + Ayn;1 = 0
(4)
where  is an operator in H , E is the unit operator. The theory of dierence schemes with operator

factors has its proper peculiarities and is exposed in 6] with sucient details.
The conditions for stability obtained in 3]{ 5] can be characterized by impossibility to weaken
them at the expense of the choice of a norm. Let us give theorems from 3], 5], which are necessary
in what follows. It is assumed that the functions A, B , and p
R do not depend on the number of
the layer n. The stability is investigated in the norms kykD = (Dy y), generated by a selfadjoint
positive operator D : H ! H . In what follows by a stability in the space HD we understand the
nonincreasing with time t = tn of the norm of the solution ky(tn )kD of the dierence problem.

Theorem 1. Let A = A,  = . If scheme (3) is stable in a certain space HD , then the

operator inequality takes place

A + AA  0

(5)

where  =  ; 0:5E . Vice versa, if (5) is fullled, then scheme (3) is stable in HA2 .

Theorem 2. Let A = A,  = . If scheme (4) is stable in a certain space HD , then the

operator inequality is fullled

A +  2AA  0
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