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1. Introduction and main results

Assuming a > 1 and letting f belong to the Schwartz class S(R"), we set

Sef(%) :/e""'fe"f'“a?(g)ds, xeR" teR.
Rn

Here f denotes the Fourier transform of the function f, defined by

Te= [erooan
Rn
We also set u(x,t) = (2w) "S; f(x). It then follows that u(x,0) = f(x) and in the case a = 2, the function u satisfies
the Schrédinger equation idu/dt = Au. Also, more generally, if a = 2k for some k=1, 2,3, ..., then u satisfies the equation
idu/at = Aku, if k is odd and idu/at = —Aku, if k is even.
We shall study the maximal function S* f defined by

S*f(x)= sup [Scf(x)|, xeR",
O<t<1

and define Sobolev spaces H; by setting

Hy={feS": |Ifln, <o}, seR,
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where

R 1/2
11l = (/(1+|s|2)s|f(s)|2ds) .
Rn

The homogeneous Sobolev spaces Hs, for s € R, are defined by

Hy={fesS" |fl, <ool,

where

- 1/2
||f||HS=</|$|25!f(S)| ds) .
R'ﬂ

The inequality

I5* 25, < ClIFllug. 1)

for arbitrary balls B has been studied by several authors. In the case n =1, it is known that (1) holds if and only if s > 1/4
(see Carleson [2], Dahlberg and Kenig [3], and Sjolin [10]). In the case n =2 and a =2, Lee [8], extending previous results
in [18] and [17], has proved that (1) holds for s > 3/8. In the case n > 3, Sj6lin [10] and Vega [19] proved that (1) holds for
s>1/2.

As is well known, the inequality (1) implies that

, 1
}‘_‘}}) W&f@t) =f(x), ae,

for every f € Hs. The above estimates therefore give pointwise convergence results. In the case a = 2, Bourgain [1] has
recently improved these results and proved that one has convergence almost everywhere for every f € Hs(R") if s >
1/2 — 1/4n. On the other hand Bourgain has also proved that one does not have convergence almost everywhere for all
feH@®R ifn>5ands<1/2—1/n.

Forn=1 and a > 1 we set M*f = S*f and

M* f(x) = i,u]ll{)|$tf(x)|, xeR.

In harmonic analysis considerable attention has been given to multiparameter singular integrals and related operators. Some
examples of this can be seen in the work of E.M. Stein and R. Fefferman [4,6,5,7]. In this paper we introduce in the same
spirit multiparameter operators of Schrodinger type.

For n > 2 and a multiindex a = (a1, ay, ..., ay), with aj > 1, and f € S(R"), we now set

Sef(x) = [ elXEpitiEn|" +f2\$2|“2+~~+fn\én|a”)'f(§) dé, xeR",
Rn

where t = (t1,to,...,t;) € R". In the remaining part of this paper, S; will be defined in this way if n > 2. Finally, we will
define maximal operators for n > 2 by letting

M*f(x)= sup [S;f(x)|, xeR",
O<tj<1

and

, xeR".

M* f(x) = sup|S¢ f (x)
tieR

In this paper we will study the inequality

M £, < Cllfllg, 2)
as well as

|M*£], <Cllfln,. (3)
for different values of s e R, 1< q < oo and the multiindex a. Here we shall use the notation || - [lg = || - lLa®n).

We can state the following results. The first two theorems are concerned with the case n = 1. Some parts of them are
already known, but we bring them here for the sake of completeness.
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