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I. INTRODUCTION

Some notations are as

P.(X)= {A < X :nonempty ,closed, (convex)} ,

Theorem 2.1. If F:Q—>Pwkc(X) is integrably

bounded, then S}v is a non-empty, convex, Ww-

compact subset of L', (Q).

Theorem 2.2. Let (QQ, €, p) be a o- finite measure

P(W)k(c) (X)= {A C X :nonempty a(W)CompaCf,(ConV@é):}a, Y a locally compact separable metric space

Let FF:QQ—> P X.We say thatF'(-) s

measurable if any of the following equivalent
conditions holds:

for all
xeX,0—>d(X)=inf | x—zis

z

(i)

measurable.
(i) there exist {fn (-)}n21 measurable selectors of
F(-) such that
F(w)=cl{f(w)}. - forall e
(Castaing’s representation),
(iii) forall U c X open ,{weQ: F(&)NU # ¢} €X.
For a measurable F'( -),we denote by
S,. the set of all measurable selectors of F'( -)

contained in L' (Q) ie.

Sy ={f() e Ly (Q): f(w) e F(w) na.e.

II. EXISTENCE RESULTS
N.S.Papageorgoiu in [6] proved the following
result about weak compactness in the Lebesgue

Bochner space LIX (Q) . We apply result to prove

our main result..Assume that (Q, X, p) is a o-finite
measure space and X a separable Banach space.
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and Z a metric space. Then f: Q xY—>Z is a
Caratheodory function if and only if r(@) ( . ) =
flo) from Q into C(Y,Z) is measurable, where
C(Y,Z) is the space of continuous functions from Y
into Z, endowed with the compact-open topology.

This result,was proved by the N.S.Papageorgoiu in
[7, Theorem 3.3]. let[0, T] be a bounded interval
with the Lebesgue measure dt and B(T) the o-field
of Borel sets. X is a seperable Banach space y( . ) is
the Hausdroff measure of noncompactness and
w:ITxR — R, is a Kamke

function(Caratheodory function)
s.t. forall x e X, w(t,x) < ¢(t) a.e.

for all ¢(-)eL',,w(z,0)=0

and u(-) =0 is the only solution

of u(t) <[ (s,u(s))ds,u(0)=0. We  wil
assume that for all fe€7,w(t,-) is non-

decreasing.

Theorem 2.3 . If F:T xX—Pk(X) is a multifunction
s.t.

(1).Forall xeX,F (., x) is a measurable and

|/, )| < a(r)|x]+b() ae., where a(-)b(-) € L,
(2). For all teT, F(t, . ) is Hausdorff continuous
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(3). For all BcX bounded we have that

y(F(t,B)) <w(t,7,(B)) ae.,

I11. MAIN RESULT

Consider (CL20) wil Be 2 e measne space, [, T] 2 boud closed mterval i . with the Lebesm
measure and 1 ) and X a seperabl Banach space. We consider second onder andorn et mchusion

Vod)e lodod) il
1(0).7(efeGa)
A souion o (31)ve have vl stochastic pocess 1 - (T = X which s ahohtely conimons

il
Theorem: 3.1 IfF: Qx T 4, X s a multfimcton st

(1) Foral e, A - x) s oty messurzble and

(0t xga(o )l aewithal ) b( )
mesmbandfraloella( 0, ), B( 0, )L,
() Fora{( 0,4)EO¢T F( 0.1, s B ontinaons
(3) Foral BX bounded wehave that
1(Fler ) <ot Bl ae.
W W ) ke oy s (0.1 0 Tand G -0 F ()
measnabl e

Vo) Flot(o)
160160 eGo)

admits random sohution.
oo Consderthe R -0 1% mifncion defined by

Ho={t- G Tt eRatat| o0 elo}

From Theorem 23 we kmowthat for ald € €0, R() # ¢, we laim thatit s also closed
Fix 0z and consder{x( - )} 2: CR(E)0(- )2 €, [T)x[ ) S0 .StlpmHL()‘L <M < foral

(9)=2M <o.

Forallt teTandallnel. wehml.hat?(() ()EG(Q) and

()Exohq [Fﬁm

t

! t
Wpexsalf) +:| F(w:s,x(s})a?-slim[F(w, i)
. Mo
i !
Usmg the donmated convergence theorem we have
[Flasa(s)as
!
Thus forall £, teT we getthat

et ‘)H-(i—s)j Flos,x(s)ds

xieFsxaex(l)r (6o
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then the problem X"(@,?) € F(w,t,x(®,t))

x(w,0) = Xy, X (,0)= X, admits random
solution.

Hence we have that for all o € QLR ) ¢ Po(X). Rewrite B Jas follows.

Rlo)={x()e C{T):x(t)e xo—x,(fjr—(r—s)f Flosa(s)d fordlf' te T}

Note that by Theorm 21, fu a]l Hee s we heve fr d
nel), jF(w:s:x(sj)ds £ Pull)

Henee, +1, (r')i—(i—s)] Flos,3(s))d e P X).

Thuiwehavefora]lwm:

Ro)=b)eCD:d At dltteT)

A () t-S) ! Flosaioe

Set

oot tx()=d A )

x(fyexq+x:(rj:+(r-;)!‘ Flosals)d

For all x*=X* we have that

4 . =t @

peypn | Pt [Fresx

=(d '))+[U asasall)

observe that (0,5) 3 7 si.nuow (X*)is measurable and forall =0,

w—»Jg;\. walt)e l{emdeduceﬁmw—»[g weea(1) 8

x(ra+jamu(:)¢(x°)

i measnrable and thus by Theotem I0.37 of Castaing. Valadier [2] implies that
o
o - 3(f)+ ] Flo.5.x()d

{
i3 ﬁ—measu.rable forall el (Whereﬁis the completion of L with respect to u(-))
=0 q:(m:f]:r:x[-))is )i—measurable.
Next ,we daim that foralloe 0, (t‘:r:x(-)) - qi(w:f':r:x(-))is continuous on

TXTHC(T).Solet f, £3()) » (.30)) in TxC(T)
Vele '
blo. £.10)-ofe' 10

o k) it
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%D;(IJ-IHWJS)M&HF(@SJ o]

{

< ||(x.rr;) - () |+ .H(x.u -0t )|

r

_h[f Z.;;'_ ) .)}(.S’)F (m,s,x.(s))ds,f Z,, )}(S’)F (@,s,x(s))ds}

T

fut)-+ [ 1, sz, :,:,(S}Ftw,u(s))ak}

_;{

- fet -t

T

by, FlostMt, | (OFasa] |t -

J' £ J;.;.(S)F (@.5.1())k, L, |Fia,%(5)

1, 01360, Fas Ot )|

Note that for ln 21,

IFia.

Where

M =sp...

5, x.(s))|£ a(@,5)M +ho.5)=0(@.5)uxl a2

n()L <o

‘Thus, we can writs that

bt X O, 1.x0)

40

O)-60)]+|

v(@.5)ds

Lo g

r

{1, ONFlo.5x SNl |t )- G}
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Passing to the lmit a5, we get

Jl 02,0

T

And
I Z@.'J (o5, (). Fle.s.x(g) -0

(o, =10

S-'mce F(t.0,") & boontiuous. Wehave
infiog 0 )-bof .y O]

::(f‘:t X ()) —np(w:t‘,f 1 ()) is contimsous

= 0(-,)isS » B(T) * B(T) x BIC/(T) measurals.

Sew (0. ()=s,,0000.1 f .y (+)) e D & & dae winet of T Chy
(0.5 (D=v(@.x () & % % B(C(T)- measurale.

Now
Rio)={u() e Ox(T): () =0}

=G RelxB(CT)

Henee appling Anmen's selecion heorem we e fnd 100+ C(T)(E.B(C(T))

mesieblzst foral 0 £00,1{0)eR(0). Letr: Q- CiT)be(E BG(T)) &

mesurzble, 5t ila)(Fria)as. Seta(e)(t) =+ H@)lt). They Thoprem Wvelme ()

s 2 stochastic process with cowtiruous patss. By defnfion of R (@)(-,-) admits 2 random sohuion of (3.1).
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