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Let K be the scalar field R or C. The sum space @ K endowed

with the strongest locally convex topology is usuglly denoted

¢

locally convex space not carrying the weak topology, then

A theorem of Saxon | § | asserts that if E is a Hausdorff

? is a subspace of any product EI for I uncountable.

The first part of this note deals with the possibility
of an extension of Saxon's result to nonlocally convex spa-
ces E. This is not completely straightforward since Saxon's
proof was based on the locally convex structure of E. Our
approach 1is based on the locally convex structure of lf

We first note that \f can be written as
\P:limD()\)
a—

where x represents any of the spaces lp , 1<p,(p=1 gives

the inductive topology) or c, (wich gives the so-called box-

0
topology, see I} ), and Dg- is the diagonal operator multi-

. . + .
plication by ¢ & 1, = {XGIM. xn?O ,neNt .

Now, subfactorization of suitable Dg through suitable
sequence spaces /« yields an embedding Q a1 /kI.
Technically, our approach works for Moa pseudo-convex (see
| 3 |) topological vector space, Y g/« C 1, normal and

satisfying a regularity condition. It covers the following

choices of M : lp ,0 ¢p {1 , and intersection spaces such

as f\ 1 ; nonlocally convex power series sequence spaces
p?0

/\p(I) ,0{p <1 (see | 4 |) and nonlocally convex Orlicz se-

guence spaces 1?(see | 61).And, obviously, any topological

linear space containing subspaces as above.



100

The second part shows that there is not an analogue of

Saxon's result for uncountable sum spaces.

Let I be a set of cardinality d. We call the sum space
® K , lfd. For d uncountable the inductive topology differs
I

from the box-topology (see |2 1).

We have:

Proposition. Let E be an infinite dimensional locally convex
space. If ‘ed (endowed with the inductive or the box-topo-
logy) is a subspace of some product EJ, then E has a basis
of zero-neighborhoods, B, such that dim EU 7 d for any
U € B.

Since Schwartz spaces have separable associated Banach

spaces, it follows:

Corollary. If E is a Schwartz space, then LPd (endowed with
the inductive or box-topology) is not a subspace of any pro-
duct of copies of E.

And then:

Corollary. Let d be an uncountable cardinal. kpd (endowed
with the inductive or the box-topology) is not a Schwartz
space.

In | 3 ,p.202| it is given a different proof (only appli-
able to the inductive topology, but which can be slightly
modified to cover the box-topology) of this last corollary.

Finally, it is worthwhile to mention that from | Z| it
follows that \?d is not a subspace of any product HJ, H
a Hilbert space.

A more detailled study of this and other embeddings in-

volving sum spaces will appear elsewhere.
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