CHAPTER 1V
CONCLUSIONS

In this chapter, we summary results of existence and uniqueness of semi-
linear impulsive periodic systems with parameter perturbations which have been

studied in this thesis.

4.1 Problem

This thesis has considered the following problems :
1. Semilinear impulsive periodic systems :

1.1 Semilinear impulsive periodic systems.

z(t) = A(t)x(t) + f(t, z(t)), t # Tk,

(4.1.1)
Axle) =48, x(t), L= Tg,

where” Az(7y) = z(7;) — () for all k € N. Futhermore we suppose that
A(t),t € [0,Tp) is a closed densely defined linear unbounded operator on Banach
space X

1.2 Existence and uniqueness of periodic mild solutions for impulsive

system.

£(t) = A)z()+ f@t,z(t), t€[0,Tp], t#m,
Az(my) = Brx(mi), t=7, k=12---,0 (412)
z(0) = o,
where A(t) is a closed densely defined linear unbounded operator on X, and
f:]0,00) x X — X.
2. Semilinear impulsive periodic systems with parameter perturbations :

2.1 Semilinear impulsive periodic systems with parameter perturbations

(1) A(t)x(t) + f(t, z(t)) + p(t, (1), €), t # %,
AZE(t) = BkI(t)+Ck+qk(.’E(t),€), t = Tk,

(4.1.3)
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where Az(7,) = z(7;7) — 2(7;) for all k € N. Futhermore we suppose that

A(t),t € [0, Tp] is a closed densely defined linear unbounded operator on Banach

spaces X .

2.2 Existence and uniqueness of periodic mild solutions for reference sys-

tem.

{ (t) = A(t)z(t) + f(L2(t),  t# 7

(4.1.4)
Az(il) = B, x(1]; =73,
2.3 The variation system.
0
&(t) = At)z(t) + 5 f(t, 2, ()2 (t),
i
A (4.1.5)
4.2 Assumptions
Assumption (A1) ;
(Al.l) 0 = 7oM< 70 €l A NI I — 00g8s k — oo and

there exists a positive integer o such that 744, =7 +Tp for all k€ N.
(A1.2) By € L(X) such that Byi, = By for all k € N and there exists
constant hg(p) > 0 such that

| Bk(z) — Be(¥)llx < he(p)llz — yllx,

forall k€N and all z,y € X such that |z|,, |lyll, < p-
(A1.3)f : [0,00)x X — X isan operator such that f(t+7p,z) = f(t,z) and
t — f(t,z) is strongly measurable. For every p > 0, there exist constants

Ky(p), Ka(p) > 0 such that

”f(t’x)llx < Kl(p)

and It 2) = ft,y)llx < Ka(p)llz =yl
for all t > 0 and all z,y € X such that |z],, |lyllx < p.
Assumption (A2) ;
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(A2.1) The domain D(A(t)) = D is independent of ¢ and dense in X for
t € [0, Tp].

(A2.2) For ¢ > 0 the resolvent R(\, A(t)) = (Al — A(t))~! exists for all A with
ReA <0, and there is a constant M of A and ¢ such that

B, Az < M1+ A7

for all ReX < 0.

(A2.3) There exists constants L > 0 and 0 < a < 1 such that
I(A®) = A(s) AT (T)lcexy < Lit — s

for t,s, 7 € [0, Tp).
Assumption (A3) ;
(A3.1) There exists Ty > 0 such that A(t + Tp) = A(t) for allt € [0, Ty).
(A3.2) For all t > 0, the resolvent R(\, A(t)) is compact.
Assumption (A4) ;
(Ad.1) cx € X and cgyo = ¢ for all k € N.
(A4.2) The Fréchet derivative % f(t,z) exists in [0,00) x X. For each
ye X, tm— %f(t,x)y is strongly measurable, z — %f(t,ac)y is

continuous. For every p > 0, there exists a constant Kj3(p) > 0 such that

it <K

£(x)
for all ¢ >0 and albl z € X such that ||z|, <p.

(A4.3) p:[0,00) x S, x A — X is measuable for ¢ such that p(t + Tp, z,£) =
p(t,z,€) and g : S, x A — X such that Qe+o (2, &) = qr(z,€), where A =
(—€,€), (€ > 0) and S, = {z € PC([0,00), X)||lz|lpc < p} and there exists a
nonnegative function w such that

i wlE) = w)= 0

and for any t > 0,z,y € S, and £ € A such that

Ip(t,z, &) — p(t, ¥, )l x < w(é)llz—yllx
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and llgw(z, &) — qk(ay,f)llx Sw@llz -yl
(A4.4) The Fréchet derivative 8—Bk(x) exists in  X. For every p > 0,
T

there exists a constant Ay(p) > 0 such that

9 .
—B(z) < hi(p)
Ox N

forall ¢>0, k€N andall z € X such that |z, < p.

4.3 Results

The main results of this thesis are summarized as follows :

Theorem 4.3.1 Suppose A(t),t € [0,Tp] is a closed densely defined linear un-
bounded operator on X. If assumption (A1) hold, then system (4.1.2) has a

unique mild solution x € C([0,Tp], X).

Theorem 4.3.2 Suppose A(t),t € [0,Tp] be a closed densely defined linear
unbounded operator on X. If assumptions (A1) hold, then system (4.1.1) has a

um’que'mz’ld solution x € PC([0,Tp), X).

Theorem 4.3.3 Let assumption (A1) and (A4) holds. Suppose zr1,(t) be a

Ty-periodic mild solution of the reference system (4.1.4) satisfies

po = sup |z, ()|
t€(0,To]
Assume that

1. system (4.1.5) has only trivial solution,

2. let £>0 and e, € (0,p— po) such that n <1 with

n:.= M([Kg(&o) + [{3(60)]T0 -+ [hk(Eo) ot Flk(é‘o)]O' + [To + O’] sup w(§)>

€€[0,€]
where
M = sup HS(ta 3)“1:()()’
0<s<t<Ty
. 15,
h’k(EO) — Sup _Bk(x']‘o (TIC) + y(Tk)) ¥
keN, [lyll<eo || OF x
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3. the following inequality is valid

sup S(t,O)x0+/ S(t,s)[p(s,:cTo(s),é)]ds
te[0,Ty), [€]<¢ 0
+ D St men + aeler, (), 0| < eo(1 ).
0<m<Tp .

Then for any constant p > py > 0, there exists a sufficiently small E e 0

such that for every fived ¢ € [O,g] system (4.1.8) has a unique Ty-periodic mild

solution xETO (t) satisfying

125, () =z (1) < €0 forall ¢>0 (4.3.1)
T .
a4 }1_{% z, (1) =z (t) uniformly on t.





