Integral representability of linear operators on Orlicz spaces
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Let L? be an Orlicz space (over a finite atomless measure space (€2, %, 1)) defined by a
finite valued Orlicz function (not necessarily convex), and let ®* denote the complemen-
tary function of ® in the sense of Young.

For € > 0 let Ug (¢) = {u € L* : mg (u) < £} ,where mq ( f<I> lu(t)]) dpw . Then

the family of all sets of the form:
U (£ 0at).
n=1 \i=1
where (g,,) is a sequence of positive numbers, constitutes a base of neighbourhoods of
zero for some linear topology T on L?, which is called the modular topology (see [N]).

Then T} is the finest Lebesgue’a topology on L.
Let (X, |||l x) be a Banach space and T : L — X be a linear operator. Let us set:

Py (T) = sup {;j:l llosT (xa,) ‘X is= 22::1 aixa, €S(p),me (s) < 1}.

We prove the following:
Theorem. Assume that X has the Radon-Nikodym property (with respect to u).
Then for a linear operator T : L® — X the following conditions are equivalent:

(i)Ps (T') < o0 and T is order continuous (i. e. ||T (u,)||y — 0 as uy, © 0 in L?)

(ii) There exists a unique g € L® (X) (= the Orlicz-Bochner space defined by ®*)
such that

T (u) = fu w)dp for all u € L®.

Moreover, for g € L (X) we have:

Po (1) = sup {|[u )l @)l |0 € £%,ma ) < 1.
(ili)Pp (T) < oo and T is (T3,]|]|y)-continuous.

In case when @ is convex and ® satisfies the Ag -condition, the equivalence (i)<(ii)
was obtained by J. Ul (see [U]).
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