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THE FAVARD-MUHAMADIEV THEORY AND

PSEUDODIFFERENTIAL OPERATORS
UDC 517.43
M. A. SUBIN

In this note it is established that, for an elliptic differential operator with smooth
almost periodic (a.p.) coefficients, the classical Favard condition is equivalent to the
existence of an inverse operator that is an almost periodic pseudodifferential operator

of a certain type.

l. Let A be a differential operator in R” of the form

A= Zu 2 (2) D%, (1)

lal<sm
where x € R”?, a= @, ...,a ) the o are nonnegative integers, |a| = Ayt ..
+a, —D 1, D *n, D '_1 a/ax] We will assume that the following con-
ditions are sar15f1ed
a) the a(x) are uniformly a.p. functions on R”;
b) \D'Baa(x)| < Cug for any multi-index B and for each a with |a] < m;

c) the operator (1) is uniformly elliptic, i.e. there exists an € > 0 such that

Y w@e

lal=m

=¢glEl™, EeRe (2)

We note that it follows from conditions a) and b) that all of the derivatives D’Baa(z)
are also uniformly a.p. functions on R”.

We introduce the hull H(A) of the operator A, consisting of the operators A=
2‘a‘<maa(x)D for which there exists a sequence {bk}, k=1,2,...,of vectors in R"
such that

lim sup laq(z+h,)—d.(2) =0, lal<m.
h—> 400 xeR”? (3)

We note that (3) implies, in view of condition b), the uniform convergence of any
of the derivatives DAa (x + b i) as k- + oo, which in turn implies that any operator
A € H(A) satisfies conditions a), b), c¢).

We now formulate Favard’s condition:

F) for any Ae H(A), the equation Au=0 has no bounded solutions.

This condition first appeared in a classical paper of Favard [2] in the case 7 =1,
i.e. for ordinary differential equations. Favard proved that this condition guarantees
the uniform almost periodicity of any bounded solution u(x) of the equation Au = f,

whete [ is a uniformly a.p. function. An important addition was made to the Favard

AMS (MOS)subject classifications (1970)s Primary 35)30; Secondary 35505, 47G05, 35J45,.

Copyright © 1976, American Mathematical Society

1646






