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Introduction.One of the most important facts in the integra-
tion process is the kind of measurability which is used,be-
cause it shows the power and generality of the studied in-
tegration.Many theorems had been given to characterize the
measurable functions by their range,specially the Pettis
Theorem for strongly measurable functions used in Bochner
integral (2).In many cases these theorems give properties

of the measure.Important exsdmples can be seen in the Diestel
and Uhl survey (2).Also Chi (1), Gilliam (5), Rodriguez-Sa-~
linas (13) and De Maria (8) have succesively given theorems
of this type.

In this paper we give conditions to characterize measu-
rable functions with a view to the bilinear integration.The
completeness of the bilinear measure had been usefull and
we have ensured it by a Caratheodory type theorem for measu-
res verifying Price Axiom (9,p.20).The semivariation defini-
tion follows the Kluvanek- Knowles work and the Dobrakov
papers (3,4).

l.Notation. Let X, Y be Hausdorff l.c.s.,and let Y be com-
plete ,LC(X,Y) is the linear continuous operator space
from X in Y , T is any set, p is a g¢g-algebra in T
and m:pP— LC(X,Y) is a countable additive measure for
the strong operators topology in LC(X,Y). We denote by

(p)y and (q9)y the continuous seminorms in X and Y.
We use functions f : T —» X,
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We call O-simple functions those of the form f= ) X; Xg
i=1 i

n
g £am = 1 mENE)X;.

The integral of f is defined by [

We call simple functions those fﬁnctiohs which are the
uniform limit of a net of O0O-simple functions. A function
£ ’is simple if and only if £(T) 1is a precompactvsubset
of X and no(f-x) 1is P-measurable for every p € (p)X
and every x € X ( P-measurable means measurable in the
sense of inverse images). We define.the semivariation of m
associated to p and gq by:

Tq,p (B) = sup {q( '% f am ) : £ O-simple, pg(f)s 1}.

2.DEFINITION. A function f is m-measurable if for any
q € (q)Y there is a p € (p)x such that for any € >0 the-
re is a K_ € P which if <€ and f£ <

e ch verify m, o (T\K.) XK ¢
is simple.
3.PROPOSITION. f is m-measurable <==> f is the almost uni-
form limit of a net of simple functions.
4 .DEFINITION. A function f is m-measurable if it is the
uniform limit of a net of :m-measurable. -functions.

With the assumption of the Weak Price Axiom for the
measure: "For any E € P , m(E)=0 or m(E) is bijectiVeWJ_
we obtain the following main result:
5.THEOREM-DEFINITION. Let P* be the family of subsets, E ,
of T such that there are A, B € P,p € (P)X and q € (q)Y
which verify ACECB and

m = 0. Then:
™ A q,p(B\A)

i) P* is a o¢-algebra.

ii) The following mapping m* is a countable additive mea-
sure:

m* : P* — LC(X,Y),

m* (E) = m(A) ,where A is the associated set to E in the
construction of P*, ACE. We call P* the completion of P.

A measure m is said to be complete if P = P*.

With the assumption of the completeness of the measure
m ,we obtain the following range-characterization for mea-
surable functions:
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6 . THEOREM. Suppose mq p continuous for every q € (q)Y and
’ -
every p € (p)x. Then f is m-measurable <=>

i) f 1is essentially-w-precompact.
ii) pe(f-x) 1is P-measurable for every p € (p)x and
every x € X.

7.COROLLARY. The almost everywhere limit of a m-measurable
functions sequence is a m-measurable function.

In order to study a theory of integration related to this
measurability,as well as to compare it with other integration
theories in Banach spaces we refer to (10), (11), (12).
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