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Introduction. In this paper we present a class of pseudo-
differential operators which are continuous in L?(R?), 1<p<oo. They
will play an important role in studying the complex interpolation spaces
of Sobolev spaces (see [3]).

Our main tools are the operator-valued version of Calderén-
Vaillancourt’s L-boundedness theorem ([2]), the Marcinkiewicz inter-
polation theorem, and the real-variable technique of Calderén and
Zygmund which gives the weak-type estimate.

Notations. _L(X,Y)—the space of bounded linear operators from
a Banach space X to a Banach space Y.

L?(E, dp; X)—the space of X-valued L? functions on a measure space
(E, dp)
L»(R*; X)=L?(R*, dx ; X), L*(E,dpw=LrE,dy; C).
r=(x, -+, %,) € R", a=(a, -+ -,a,),a; are integers,
rE=xP. -l ICY]=0(1+“~+6Y",
|xf=at+---+a, D*=Dp...Dz, D;=3d/ox,.
S(R" ; X)—the space of X-valued rapidly decreasing C~ functions.
m(S)—measure of the set SCR*. a,=m{x||z|<1}.

Definition. Let X,Y be two Banach spaces. Then an (X, Y)-
valued infinitely differentiable function p(x, &, y) of (x,&,y) e R"XR"
X R" belongs to S%, (R°", X ; Y) if
(1) | DsDip(x, & V|| Lx, vy S CAA[EPrro1e1=elPl,

(2) | Dy D2p(, & W) ||.L x, 7y SCAA|EPrrelri=et?l,
for any multi-index «, 8, 7, where 0=<p,d,e<1.

For any p of this kind with ¢<1 and for any fe S(R"; X) the
integral

_ 1 (.
T @)= o5 @, &, )@y
=L [a+ien -G, & rw)esdedy
(2m)"

is well defined and Tf belongs to S(R";Y), where m is a positive
integer such that 2m(1—e¢)>pu+n, and 4, the Laplacian operator.
Theorem 1. Let X,Y be two Hilbert spaces,



