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Asymptotically Almost Automorphic Mild Solutions to a Class of
Semilinear Differential Equations
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Abstract: At the time of solving some practical problems asymptotically almost automorphic functions and more
practical than asymptotically almost periodic functions. In order to study asymptotically almost automorphic func—
tions applied to the differential equations the existence and uniqueness of asymptotically almost automorphic mild
solutions to a class of semilinear differential equations are discussed using fixed point theorem and Professor N’
Guerekata study on differential equations.

Key words: semilinear differential equations; asymptotically almost automorphic function C;-semigroup; mild

solution; fixed—point

0 R X Banach

1
1
2-3
1 f(t) : R—X .
{Sn 1°1°=1 {tn,}:o=l
x(t) =Ax(1) +f{t 2(1)) teR (1) g(t) =limflt+1,)
A {T(1): =0} v

12011 -05-19
: (12511110)

(1970—) E-mail: huili _ yao@ sohu. com;

(1986—)

(1971—)



114 17
teR 0
limg( 1 -1,) =f(1) I 7(0) | <Kje™  (£20).
teR f (H,) fARxX—>X
4-5 AA(R X) (Hy) f x ot Lipsichitz
AA(X) . teR x yeX
: [ x) =fley) | <sL|x-yll
Co(R X) ={h:R—XIh tliTh(t) = L<Kﬂ' (1)
0} ’
2 f(t): R—X : I
A0 =gl +h()  teR (Fx) (1) =f_wT(t—s)f(sx(s))ds
geAA(R X) heCy)(R X). f x(s) e AAA(R X) 1
AAA(R X). (H,) GeAA(R X) ®eCy(R
3 X Banach T(t) (t=0) X) =G+ . ( Fx) (1) ( Fx)
X X (1) =G(1) +P(1)
) T(0) =1 (1 X ) (1) :f T(t = s) G(s) ds
) T(t+s) =T(1) T(s) (Vi seR); -
3) (1) xeX  lm7(i)x=x D(1) =f_ (1 - s) D(s) ds.
() X 2 N’ Guerekata
¢ . t—G( 1) .
1°¢ At x) =g(t x) +o(t x) D(1) e Cy(R X).
deCy(R X) M>0  xeR\
g(t x) edA(R" xX X) -M M x| >M | @ <e. (H)
@t x) e C(R" xX X) gt x) I 7(8) || <Kje ™ —0(1—00) &
KCcX teR x(t) e M >0 >M | T(e) || <e. N=M+M’
AAA(R* X) ST x( +)) eAdA(RT X). 1) t<-N
N’ Guerekata (1) ; u=t-s t-u<-N ||D(t-u) | <e
27 f e AA(X) (1)
A G AT} s S T R I DN PO
Koo oo i | < j_mT(t ) @(s5) d JONT( ) @(t - u) du <
Ke ™ (1) e ,,lig(p( 5) =0.
2) t>N
2 HJ (¢t -3s) ) dVs HJ (¢t -s) +
437 (t):R—X (1) fi{T(t—s) D(s) ds |+ J;{T(t—s) @D(s) ds
xeAA(R X) (1) ‘ R
t=a(aeR) : (D u=t-s s=t-ue( - -M)
x(1) = Tt~ a)x(a) + [ T(t=5) /(s 2(5)) Hf o= o as|< [ 10 1= | du<
T( 1) o K,
1 (1) _ afo Kye~ du—gg
(H) A ¢ (I) t>N=M+M" -M<s<M 1-s>M"
{7(0) } .= K, >0 w> | T(t-s) || <e



115

M

f_MT(t —s) D(s)ds|[ < ef: | @(s) | ds

M
| () | [ s s
-M
( 1I0) u=t-s s=t-ue M1
| (i-u) || <&

Mf“-ﬂﬂg&

t—-M

fo T(u) &(t - u)du

* K
el NT(w) du <™
0 w

e :lim?ﬁ(t) =0.
(1) eCy(R X).
(F2) (1) =G(1) +D(1) R
F AAA(R X) AAA
(R X)
x yeAAA(R X)
1Fe-Fyl = [ 109 U «(9) -
(s (9) ds| <
sup [ ITC=9) (s o(9)
(s H(9)  lds <
Lix=yl sup[ | T(t=s) |l ds<
Llw =yl | Ke™ds =
IK,
-y
(H,) %a P AAA(R
X)
Banach F
x(t) e AAA( R X)
teR
Mg:ﬂfu-gmsamm
aecR

f (a—s)(fls x(s))ds

T(t-s) =T(t-a)(a-s) t=a=s

x( 1) (1) x( 1) (1)
v y( 1)
(1) y(1) (1)
X Y. a— — ®
W) = T(-9)(fls () ds 1 e R
W) R {7(1)} =0
R x(1) =y(1)
x( 1) (1)

1 LIANG Jin ZHANG Jun XIAO TiJun. Composition of Pseudo
Almost Automorphic And Asymptotically Amost Automorphicfunc—
tions J . Math. Anal. Appl 2008 340(2) : 1493 - 1499.

2 GUEREKATA G M N’
Verlag J . NewYork 2005 132(2):113 -129.

3 GUEREKATA G M N’

. Topics In Almost AutomorphySpringer —

. Almost Automorp-hic Functions and
Amost Periodic Functionsi Abstract Spaces J . Kluwer Academ—
ic/PlnumPublishers New York-Bedin-Moscow 2001 34 (2):
149 - 159.

4 VEECH W A Almost Automorphic Functions ]
Acad. Sci. USA 1963 340(4) : 462 —464.

5 BOHR H. On the Definition of Almost Periodicity J . Analyse—
Math. 1951 19(1): 11 -27.

6  LIANG Jin GUEREKATA G M N’

. Proc. Nat.

XIAO TiJun JunZhang.
Some Properties of Pseudo Almost Automorphic Functions and Ap—
plications to Abstract Differential Equations M . Nonlinear A—
nalysis Theory Methods and Applications in press 2008:20 —29.

7 G.M. N’ Guerekata Existence and Uniqueness of Almost Automor—
pllic Mild solutions to Some Semilinear Abstract differential equa—
tions J . Semigroup Form 2004 69( 1) :80 —86.

2002 7(4) :98 -100.

9  GUEREKATA G M N’ Existence and Uniqueness of Almost Auto—
morpllic Mild Solutionsto Some Semilinear Abstract Differential E—
quations J . Semigroup Form 69 2004 (1) :81 -86.

10

I : 2008 24(5):
604 - 606.



