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s) =0 , @)) . 4 (1)
, ( H3) m> 0,
|x(t)] =m|Dx| (Vi R,
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Dxo = x(1) - %' e x(s)ds,
, x(t)= sint, Dx:i= SiTm— C%_St. L= % ,Dx:i= 0,
x(t)= sin %: Tz ) m> 0,|x(t) | Sml Dxtl
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(1), :
(A1) A(r) ¢ .B(t,t+ s5),C(1,t+ s) t s Di(Dr R
) St
(A2) b(1)
b]A[hIr}mt_ (r)yds=- a< O,
b(t)= lrg]aén{ajj(t)+ i: |,i:§|ajj t)| .
(A3) K1, 0=Ki< 1, V: R l[wllB(t,s) Mds <K "mucu,
s) Ids .
(A4) Ve 0, L=L(e> 0, Vi R
iwllB(t,s) Nds< € "_wucu,s) Nds< e
(As) K> }“L? Vi R,
b(1) + Kl “NG(1,) Nds <0,
b(t) (A2 . G(t,5)= A(t)B(t,5)+ C(t,5). BC(- o0,10]= {R1)|P (- oo,
1] >R ], V@ BC(- oo, 0], HAl= sup{ HAH I ¢ (-
o, 0] }. (1) @ BC(- ©0,10] , x(t,00.P  x(1,
D x()( ).
1 (1 x (¢, 0, R) . Ve 0,3 6= 86> 0,
V@ BC(- oo,t0], HE- Gll< 6,
Hx(t,t0,R) — x(t,00, ) Il < € Vi= .
1 (n, (A1) (As) , (1
1 1 , Vi,s RAG+T)=AW).f(+T)=f(1), Q1+ T,s
T)= Ct.s),B(t+ T.s+ T)= B(t.5), > 0 : (1)
T -
1 , (As) Dx.
4 (H3) ( Dx:) . ) A1) 4
2 1 B(t,5)=0,K 1= 0, 1 5%,
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= A0x, (2)
t Rox RLA(L)= (ai(t))w<n n><n
1 3.17, 3 2.5°.
1° X(1) (2) )
NX()X '(s) 11 Sexp_(‘ly—(-r)dr) (t=5), (3)
b(1)= maxfas(n+ 2 |as(n]).
2 nxn Ct,s) (A1), (A3)(As)  fi(t) n
fa1) = l Ot ) f1(5) s, (4)
f2(1) : ) f(t) , M,
NF () <M, (Vi R). (5)
(As3)
lmIIC(t,s) Ids < M- (Vi R). (6)
TAOLL s'l NC(t,s) e fFi(s) Nds <
M' NG, s)Nds=MM> (Vi R, (7)
f2(1) . C(ts)  f(t (As)y  fa1) .
EQ) . Ve 0, (As) L= L(e> 0,
' HC(z,s) ds < 67 (t R, (8)
'_:ollC(t,t+ w) Mdu < o (t R). (9)
(A1) , {¢t 7}, {t:}C {2 7], {C(t+ tn,t+ tat s)}
Rx<[- L, 0] (fi(t+ )} R . , € N
=N (¢ . m,n=N , Vi R, Vs [-L,0],
HC(t+ tm,0+ twt s) — Clt+ ta,t+ tnt s) 1l < 6M€1L’ (10
Wi+ tn) = fr(t+ o)< 6—]“22. (11)
(6) (1) , m,n=N , Vi R,
Hfa(t+ tn) — fo(t+ )l = I+°° NG+ tn,s) 1 Hfi(s) ds +

t+ 1 t+ 0

N Qo oaf(ds= 7 s oaf (s dsll+

Ji = L
E BCOt - es)o e P i) dso=
0 y UABRIE)
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M W+ 1 iLC(t+ tmyt + tm+ u)f1(t+ tn+ u)du-

iLC(H byt + 4+ w)fi(t+ tot+ u)ydull + Mie W<
0

3+ 'LIIC(t+ b+ tmt+ u) — Qe+ tnt+ o+ w)yllbe W+ tn+ w) du +

0

lLIIC(t+ b+ o+ w)ylle Wfi(e+ tn+ w)— fi(t+ ¢+ w) lldue<

Lo gip ML+ gt Ma< €
AfA(t+ )} R . S0 1 : 2
3° b(t) (A2), B
exp—f_)dr = Pexp(- ot - s) (r =s). (12)
dx

= Ax+ gl

(13)
t R,x R, A(t) n>n ,8(t) n
4 A(t) (A2), (13) x(t).
x(1) = le(t)X* '(s)g(s)ds, (14)
X(t) (2) :
A(1) (A2), 1,3 (2)
7.77 4 4
3
() 1 . Bi={u(t)|lu R-R [ ;1 Hull =
sup{Hu(x) Il ¢ R} Banach . G(t,s)=A(t)B(t,s)+ ((t,s).

G(t,s) C(1, s) . VYu B, 2 l “B(1,9)u(s)ds
EERrert . s fxo s x o fee.

s)u(s)ds]dr

X(1) (2) .
xu() & I B(t,s)u(s)ds + oc,X(t)Xpl(r)[Im ros)u(s)ds+ f(r)]d (15)
F  Bi- B
Fu(t) = xu(1) (Vu B). (16)
F B

. ., VYw.,w B, (15),(16)
2,

A
W Fuite) oo Fualt) W= |I WB(s,; )Pl M 5) s aenls) Hedsio+
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I'IwIIX( X '(r)Il ' NG(r,s) 1+ Nui(s) - w(s) Nds]dr <
Wui - wll [ NB(1,5) Nds + l exp_r‘l')d‘l)[ Nuw - ull e
I HG(r,s) lds]dr =
Killw - woll + Nu— wll l exp_f‘l)d'l) L

Killw - wll+ 3 lui— wll = (K + 30) Ww - wll, (17)
1+ K
HFu- Fie ll<(K:1+ [%) Hui- wll. K> 1+ Kl K1+ ]%< 1. , F
B . F B : x B

x(1) = '[ oc'B(l,s).7ct(s)ds+ th(t)X_l(r)['r oc'G( r,s)x(s)ds + f(r)]dr. (18)
' B(t,s)x(s I X() X ( ' G(r,s)x(s)ds + f(r)]dr. (19)

(x(1) - I B(1,s)x(s)ds) (19) t

x(1) (D, x(1) (1) :
(1) - (1)

—DxL= (t) Dx: + I G(t,s)x(s)ds+ f (1), (20)

Dx: = x(t) - I B(t,s)x(s)ds, G(t,s) . , V=0, B,P

BC(- oo0,10], (20) x(t)=x(t,t00, H)  y(t)=y(t,t0, D)
Dx. = '(t0) Dx., + l ()X '(r) ' G(r,s)x(s)ds + f(r)]dr (¢t =to), (21)
Dy = X(t)X '(t0)Dy., + X(t)X_ "(r)[ 'OOG(r,s)y(s) ds+ f(r)]dr (t=1t0), (22

X(t) (2) . ( 1), (22)
x(t,00,R) = X()X (10)Dx,, + [ B(1,5)x(s l ()X '(r) °

LG xdss f1dr (=), (23)
Y. ®) = XX ()Dy,+ By b+ JR0X 0 -
LGy« f(nlar (=), (24)
Ve o, &£ K (As) )., N@-@l<§

W0, By L% (rhe) BN e (1'=v) ! ('25)
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T)=

11> to,
Hx(t,t0,P) — y(t,00,PB) N < € (o< t< 1), (20)

Hx(ti,20,R) — y(ti,00, B) Il = € (27)

(23),(24),(26), (27)
€= Nx(t1,00,R) — y(t1,t0,P) Il =

WX(:)X (1011 * WDxi, — Dy, Il + [wIIB(zl,s) I Mx(s) - y(s) Mds +

_II_IX(tl)X' l(r)J:llG(r,s) e Hx(s) - y(s) Mds]dr <
exp_(jﬁr)dr)[ We(ro) — y(io) W+ B0, 5) M+ NH(s) -
P(s) Mds] + €K +ﬁmf)d1j . [_ErIIG(r,s) Nds]dr <
exp_(I—r)dr ) (6+ Kid) + Kle+_el'&f1jd1j M)dr:
exg(—)dr) K (I§+ o + E[l- exmr)dr) -

Kiev 904 E2 (1+—KK‘)—€+ Kie< (1- Kie+ Kie= €

: (25) (1) . 1
) 1 . Ay ¢ T- \ X(1) (2)

X(t+ T) (2) . n D, X(t

X () D1
X(t+ )X '(r+ T) = X(0X '(r). (28)

u(t) n T- , l[ B(t,s)u(s)ds l[ G(t,s)u(s)ds

(28)

T -
1) = ' Br.ou(s)ds + X)X ()] ' G(r,s)u(s)ds + f(r)]d
_ B=

. = |u R-
T- }, 1 . 1

%(x(t) - %' o x(s)ds) = — | sine| x(2) +

1l gm—, . - .
g e'Tlsints Eosciro2it Lxbs)dst gin2t (129
s‘” ,
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B(t,s) %e_l, A(t)= - |51nt| C(t,s)= ées .sint = cos 7t,f(t) = sin2;.
G(t,s) = A(t)B(t,s) + C(t,s) =
Ie_[l sintl + %es_t‘sint' cos jt,
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Existence and Uniqueness and Stability of Almost Periodic Solution
to a Class of Neutral Type of Functional Differential Equation
Wang Quanyi

(Dept. of Math., Huaqiao Univ., 362011, Quanzhou)

Abstract Regarding the almost periodic solution to a class of neutral type of functional differential equa—
tions, a study is made on its existence and uniqueness and stability of which some new results are obtained by
applying exponential dichotomy and fixed point method.

Keywords neutral type of functional differential equation, almost periodic solution, existence, uniqueness,

stability



