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UNCONDITIONALLY CONVERGING
AND COMPACT OPERATORS ON ¢

ELIZABETH M. BATOR

ABSTRACT. It is shown that if Y is a Banach space, then
cp imbeds in Y if and only if for every infinite dimensional
Banach space X, there exists a noncompact operator T :
X — Y. In order to prove this, we first examine properties of
operators on cp, showing that if 7" : ¢cg — X is a noncompact
operator, then there exists a subspace Z of ¢g such that 7 is
isomorphic to ¢g and T'|z is an isomorphism.

The Josefson-Nissenzweig Theorem states that if X is an infinite di-
mensional Banach space, then there exists a weak*-null norm-1 se-
quence (z¥) in X*. It is easy to see that, for such a sequence,
T : X — ¢, given by T'(z) = (z(x)) is a noncompact operator. A
natural problem then is to characterize the Banach spaces Y such that
for every infinite dimensional Banach space X, there exists an operator
T : X — Y such that T is noncompact. The goal of this paper is to
show these Banach spaces are precisely those which contain isomorphic
copies of ¢g. Along the way we will examine properties of operators
on cg. Many properties of operators on ¢y can be determined by con-
sidering cy as a space of continuous functions on a locally compact
Hausdorff space that vanish at infinity. For instance, one can modify
the proof of Corollary IV.2.17 of [3] to get a corresponding result for
cg- The proof of this involves representing measures of such operators.
Our investigation of these operators requires only a basic study of non
relatively compact subsets of I1.

All terms not defined in this paper can be found in [2,3]. If X is a
Banach space, we denote the closed unit ball of X by Bx. Let X be
a Banach space. Let (z7) be a bounded sequence in X* equivalent to
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