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Introduction

This paper is concerned with two problems. In the first place, we show that
if a function f belongs to L.(R") (see definition below), then f(x) possesses
total differential of order n at almost all the points of R" (see definition below).

In the second place, if we restrict our attention to functions arising from
Bessel Potentials of order #, that is

J(x) = f Gi(x — 1g(y) dy
Rn

where G, = (1 + |x|*)~"2, G, is the Fourier Transform of G, and g € L'(R"),
our result in this case is that if g € I}(R") n L! log* L' then, f possesses total
differential of order n at almost all the points of R". This result is the best
possible in the sense that given an Orlicz Class Ly(R") that contains a function
g for which

j lgl log* |g| dx = oo,
Rn

then there exists a function g, € L!(R") N L4(R") such that G, * g, fails to have
total differential of any order at almost all the points of R".

These two results complete the ones in [5], [6], [7]. We are indebted to the
referee for a simplification of the proof of Theorem A.

1. Notation and definitions

As usual a will denote the n-tuple of integers (ay, oy, ..., a,), o] =
oy + oy + -+ 4+ , and
Df = o'l f, X% = x%...x%n
OX%t -+ Ox%n ? 1 n >

al = ala,!. ..o, D°f=f
The Taylor’s expansion of order m will be written as

f= Y %ﬁz—)u .

la|<m
(m+1)
lal=m+1 o!

+

(x — 2)* j Y= "D+ t(x — 2)) di
0
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