Existence Results of Noncompact Impulsive Delay Evolution Inclusions

Hence, one can conclude that
modc({Pk(vn)})=O, k=0,..,m. 9)
Combining (5), (8) and (9), one has
B(D)=0,
which implies D is a relatively compact subset of
PC;. Moreover, D is compact because D is closed and
relatively compact.

Now, we verify that F is u.s.c. on D. Since, we have
that F is qusi-compact. Let {(u,,v,)} be a sequence in
Gra(F) such that

(w,,v,) > ,v) inPC,xPC,.

Then there exists a sequence {f,} ©L(J;X) such
thatf, €Selp(u,) and v, €9(f,). Observe that Sel, is
weakly u.s.c. with convex, weakly compact values due
to Lemma 3.1. It follows from Lemma 2.2 that there
existsS €3¢l (1) and a subsequence of {f,}, still denoted
by {f,}, such that f,—f weakly in L(J;X). Lemma 2.5
guarantees that v e §(f) and thus v € F (1), which implies

that F is closed. Hence, it yields from Lemma 2.1 that F
isu.s.c.onD.

p(1) = h(A,v)(0) = h(4,,v,)(0),

For 7 €[-h,AT], we have

Finally, we process to prove that F has contractible
values. LetueD and f eSelF(u). Define a function
h:[0, 1]x F(u) = F(u) by

1), te[-h,AT],
Mo ={ 0 AT
u(t; AT, W(AT), )t € (AT,T],

where ii(1; AT, W(AT), f) is the unique mild solution of the
following problem

u' ()= Au(r)= f(t), te[AT,T], i+,
u(t)=u(t)+ 1, (u,)), k=1..m,
u(AT) =v(AT).

Clearly, % is well defined, and for every ve F (u),

h(0,v)=G(f) and h(L,v)=v.
Below, we verify that h is continuous. Let

(A,v)e [0, l]x F(u),i =1,2, with 2,</, , one can istrchoose
f, €8el, (u) such that #(4,,v)=G(f) and fi(£)=A¢) for all
t €[AT,T]. Write,

tel.

1=V, @) =v,@)

<] imV |T'

Also, fort €(A4,T,4,T], it follows from (6) and (H4) that

Ip@) [Ela@AT, v (AT)=v,(0) |

T
<My, —v,|, +2MN, j n(s)ds+2M z C,-

AT<t<A,T

Moreover, in view of (H4), (H5) and the fact that f,(1)=f,()for? €[4,1,T], we obtain that for # €[4,T,T],
I p@) =l AT, v, (A T) = iu(t4,T,v,(4,1)) |

AT

< M| T(A,T = ATW(AT) = v, (A1) ||+ MN, [ n(s)ds

AT

m

+M Y e+ MY.L|pl,.

ATsty<A,T

Therefore, we conclude that for each ! E[—h, r ]

k=1

| o)< M v, v, |, + M T(2,T = 4T, (AT) = v, (2,1

T "
2MN, | n(s)ds+2M Y ¢+ MY |pl
k=1

AT

Note that

MT<t,<2,T

My, —v, |, +M|T(AT - ATW(AT)-v,(A,T)]

2,7
R2MN, [ n(s)ds+2M Y ¢,

Al

ATty <A,T

—>0as 4 >4,y >,
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