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Integra representation theory turns out to be the appropriate analytical tool in severa gpplied
fields like optimization , optima control , mathematical economics, and has been studied by many au-
thors for various functions and operators (see Papageorgiou!’! , Diestel and UhI'? | etc). Among
these, the representation of set val ued operators was investigated by Papageorgiouin [1]. Oneof main
theoremsis (Theorem 4.1in [1]) :

Theorem A 1f @ :[0, T] —Pc(X) ismeasurableand forall x~ X andto,t; [0, T] wehave
| 0o (1) (x") - Oo(to) (x) [ < I x I | t1- to],
then there exists F:[0, T] - Pic( X) scalarly integrables. t.

t
D(t) = P(to) + cf F(t)dt, forall to,ts [0, T].
t

0

The following example shows that the above Theorem A does not hold. Recal , first , ome defini-

tionsand symbols. Let (Q, Y M) be acomplete finite measure pace and X a separable reflexive Bar
nach ace with dua sace X ~.
Let

Oa(x’) =sup x ,x ,
X A
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the support function of A, and
Pr(c) = {A C X: nonempty, closed (convex)}.

Let us give the example:
Example Let X=R,®(t) =[t, T]. It iseasy to see that P (t) is measurable and closed convex
valued. For f X =R, we have

6ol (1) o T 120,
99 9 “Hatf, f < 0

Therdfore, for dl f X, we have
| Oo (to) (f) - Oo (t) (f) | | t1- tol] 1,

that is, @ (t) satifiesthe whole conditionsof Theorem A. But for al t; > tg, t1,to [0, T], there
isno &t A CR such that
D(t) =P(to)) + A,
it follows that the concluson of Theorem A is not correct.
We give the following Theorem B as the correction of Theorem A.

Theorem B 1f @ :[0, T] - Pic( X) is measurable and satisfies:
i) forall ty>tg, t1,to [0, T], thereexists A CX such that ® (t1) =P (to) +A,

ii) foral x X andtg,t; [0,T] we have
| Oo (t) (x7) - Oa(t) (x) [ < I x| t1- to],

then there exists F:[0, T] - Ps( X) scalarly integrables. t.

D(t) = D(to) + c tlF(t) dt, foral to,t; [0, T].
0
Proof  In the proof of Theorem A in [1], the author infersthat x = —@ (x ~,t) is sublinear for t
[0, TT\ Ny, whereh (Ny*) =0, from m, (A) = [ & (x ,t) dt. But it does not hold. Now if
® satidfies the condition i) , we can conclude that x ~ —@ (x ~,t) issublinear for t [0, T]\ Ny~ ,
whereX (N, ) =0. By alifting argument asin the proof of Theorem3.1in[1], we can get that x ~
@ (x ,t) =p[® (x " ,t)] issublinear for dl t [0, T]. Al® it iscontinuous. S gplying Hor-
mander’ s theorem we can find F:Q _Pi.(X) s.t. @ (x ,t) =0¢(t) (x ). S F(-) isscaarly in

tegrable. Hence we have
t

Oo (1) (x) = 0oy (x") +J'[10p(t) (x ) dt,

0

Oo(r) (X ) = Oo ) (X ") +0J':1F(t) a(X 7).
0
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Snce thisistruefor al x~ X~ , we conclude that

t
D(t;) = P(to) +df F(t)dt, forall to,ts [0, T].
t

0

The above differentiation result for multif unctions extends the dngle valued result of Gdfand and
the earlier multivalued resultsof Artsteint®! and Hermes*!.
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