No. 8] Proc. Japan Acad., 55, Ser. A (1979) 293

69. On Sufficient Conditions for the Boundedness of
Pseudo-Differential Operators

By Tosinobu MURAMATU* and Michihiro NAGASE**)
(Communicated by Késaku Yosipa, M. J. A., Oct. 12, 1979)

We report here that pseudo-differential operators are bounded in
L,, 1<p<oo, if some considerably weak conditions on the smoothness
of their symbols are satisfied.

1. Notations. If x=(z, ---,%,) is a point in the n-dimensional
Euclidean space R”, and a=(a,, - - -, a,) @ multi-index, then we write
LT=pfte - can, 05=05 - 051, 0,,=0/0%,, |®|=@@i+ - +aD’, (2)=01
+|xeP, |a|l=a,+ - - - +a,. Wedenote by 4 the difference operator, and
adopt the following conventions:

4,0, &, 2)=a(z+Y,§ ) —az, §, ),
4,0z, &, x)=0a(x, & +9, 2)—alx, §, z),
4,0z, §, 2)=alx, §, o' +y)—alw, &, ).

Let a(x, &, 2') be a symbol, that is, a continuous function of (z, &, x’)
in R**. If m is a non-negative integer, and 0<<6<1, we define

Ilallm=x . 5qu]$ |osa(z, &, ) |KEY',

|@lmso= sup |4,050(x, & 2)|KEX™* 9|77,

2,6,27 171 S6)/2,lal=m
”a’”m+0=“a”m+|a’lm+a-
If £ and ¢ are positive numbers, we define

w,(a;t)= sup 4,0z, & 2|,
Y

o,(a; t)=sup ||4,a(x, & z)|,.
ly' (st

It is easy to find that |a|,<Zc|al., o,(0;t)=Zcola;t), o)(a;t)
<cola,t) if <r, where ¢ is a constant independent of a and ¢.

2. Main results. Our main results are stated as follows:

Theorem 1. If a symbol a(x, &) satisfies the conditions

@) |a|l, is finite, and

(b)  w.(a;t)e L (=L(0,1], t-'dt)
for some a>n/2, then the pseudo-differential operator a(X,D) is
bounded in L,(R"™).

If a symbol a(&, x’) satisfies the conditions (a) and

b)) wia;t)e L¥
for some o>n/2, then the pseudo-differential operator a(Dyg, X') is

*  Institute of Mathematics, University of Tukuba, Ibaraki 300-31.
**  Department of Mathematics, College of General Education, Osaka Uni-
versity, Osaka 560.



