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The Almost Periodic Solution of Complex-valued

Differential Systems with Time Delay
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('School of Science, Jimei University, Xiamen 361021, China)

Abstract: This paper studies the almost periodic solution for a class of complex-valued differential systems
with time delay. Due to fixed point theorems on real number fields and relative analysis technique, some new
results are obtained on the existence and uniqueness of almost periodic solution of the systems.
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MR RS, URR 2( o) M JEL I R
ZIBW A RS
x'(1) =A()x(1), (1)
0
x'(1) = A()x(t) +k(1), (2)
X A(e) 2 o B eRBUERE , k() J2 ¢ AR RE M B 3% X (1) JRRG (1) MEARMHRE,
SIE17 XWTRGE (1) MAG) = [ay(1)],,, , EFEETHEE (1) (d, <d (1) <d,,d,,
d, FIEREEL, i = 1,2, n) RMBEWRE a(e) , [ d'(0) +di(D)ay(1) + X, |a, (1) |di(1) <

i=1,i#)

a(t)dj(t),j =1,2,-,n, N HX(t)X (s )H< (d,/d )exp(f a(r)dr),t =s,
Sz 27 I BT Hoa () BEE M a(t) ] =t_lir£1wf a(m)dr/(t-s) <0, MRS

(2) T B BRI, LETRR N x() = [ XX ()k(s)ds .

2 FEZRNHIEHA
SRR x = (x,,%,,,x,)" e R", 5 X x BTECH |x]| = ( ixf)“ AN HE SR A (A e

) W (A = sup lAx |/ ]xll -
A E ARG RS
Z'(t) =A()Z(t) + B(1)f(Z(1)) +D(1)g(Z(1 -7)) + H(t), (3)

HPZ(t) = (5,(1) (1), ,z,(1)) e C" A1) = (ai,-(t))nx" e R [ B(t) = (b,(1)),., €C
D(t) = (dy(1)),,, € C™" ,H(t) = (h(t),hy (1), ,h, (1)) € C", 7 >0 NI, A(t) . B(1) |
D(t) #J2 ¢ MHESR I R B, H(¢) J2& ¢« BRESE 10 o éﬁzmi f(Z(t)) = (f,(z (1)), fz(zz(t))
Lz ()" e, g(Z(t-71)) = (g (5(t-7)),8(5(t-7)),,g.(5,(t-7)))" e C",z(t) =
x, (1) +iy,(1),x;(1) =Re(z(1)), y,(t) =1Im(z(2)), fi(5(t)) =f"(x; (1)) +iJ‘j'(y,(t)),f,R(x,<t)) =
Re(fi(z(1))) ' (5,(t)) = Im(fi(5(2))),g(z(t —=7)) =g"(x,(t =7)) +ig/(y;,(t =7)), g" (x,(¢
-7)) =Re(g(z(t -7))), &' (y;(t = 7)) =Im(g;(z(t =7))), [ ()L (+),g"(+),g (+) Rk
SEPREL,j = 1,2, .0,

Lx(t) = (x(1),5,(0) - x,(1))" € R, y(1) = (y,(1),%,(t),,5,(1))" € R"; B(1) =
B"(1) + iB'(1) , B"(1) = (b,"(1)) 0, b; (1) = Re(b, (1)), B'(1) = (b;'(1)),,,.b;'(1) =
Im(b;(t)) ; D(t) = D"(¢) + iD'(¢) , D"(1) = (d;"(1)),. » d;"(t) = Re(d(t)), D'(t) =
(d;' (1)) yn »dy' (1) =Im(dy(t)) s H(t) = H (¢) +iH'(¢t) , H" (1) = (h,"(¢) ,hy" (1) ,---,h," (1)) ",
h' (1) = Re(h(t)) , H'(t) = (h/'(t),h'(¢),-,h,'(t))", h/(1) = Im(h; (1)) 5 f "(x(1)) =
M () L () S (e, (O () = (R0 (D)) L (0 (), (r (D)) 5
gi(x(t-7)) = (g " (2, (t=7)) .8 (x(t =7)) =g, (2, (t =7)))" , g (y(t-7)) = (g (y(t-
)8 (5t =7)) g (v, (e =), MRS (3) LRI IERS

x'(t) =A()x(t) +B (o) f"(x(t)) =B ()f ' (y(£)) + D" (1)g" (x(t -7)) -
D'(1)g'(y(t —7)) +H" (1),
y' (1) =A)y(t) + B (0)f " (x(t)) + B (t)f"(y(1)) +D'(1)g"(x(t =7)) +
D (1)g'(y(t-7)) +H' (1),
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EE 1 XMFHE (3), WFIKMAWMT: 1) HF AG) = [a;(t)],,, , IR
d(t)(d, <d.(t) <d,,d,,d, NIERHE, i =1,2,,n) FEWHE/NT O REEM R a () , {Hi15

d';(t) +d(t)a;(1) + 2 la, (1) |di(0) < a()d(1) ,j =1,2,,n;2) fAAEIEREL ¢, HF Vv,

ueR A -fiw)|<Ply-ul, g -g) < d|v-ulje (RI;3)d[(B" +
BHYWN + 1"y + (D" + D)Y(¢" + ¢)]/(ad)) < 1, Hi B = supl|B ()|t eRI, D =
sup{ [[D/(¢) ||t e RI.j € [R},a =inf{—a(1)|r e RI >0, WIrHE (3) FFLEEME—ROMLIE IR
R 4 G = {v(y) |V:R>R" IR |, W G AL || v = supl |[v(e) ||t e R] T
J&—> Banach =5 [H] ,
XHEERV = (v,,v,) € G, MFEFZEWT IS RS
x'(1) = A()x(1) + B (O)f (v, (1)) =B ()f'(v,(1)) + D" (1)g" (v, (1 = 7)) -
D'(1)g'(v,(t —7)) + H' (1),
y'(1) = A()y(t) + B (O)f "(v, (1)) + B () f ' (v,(1)) + D' (1)g" (v, (1 = 7)) +
D" (1)g'(v,(1 = 7)) +H' (1),
AL KGI2 alH, RS (5) FEME—MBERINMT X, (1) = (x,(¢),y,(1))", BEAFRRH
xy(1) = J_;X(l)xfl(S)[BR(S)fR(Vl(S)) - B'(s)f (7,(s)) +D"(s)g" (v, (s —7)) -

D'(s)g'(v;(s = 7)) + H"(s) ]ds,

(5)

(6)
30 = [ XOX OB O (0()) + B )f (1)) + D' (5)g" (0 (s = 7)) +

D"(s)g'(v,(s — 7)) + H'(s) ]ds,
Yt F.G—GINTR . F(V(1)) =X,(1),YV e G, WXTIEERVUe G, h%MH2).3) &

GUE LA ey (0) —xU(t>H=Hf_;X(t)X“(s)[B“<s)(fR(v1(s)) - fM(u(s))) - B'(s)
(1)) = (uy(5))) +D"() (&% (v, (s =) = g"(u, (s = 7)) =D'(5)(g'(¥y(s - 7)) -

g'(uy(s - 7)) Jds||< f IXC) X ) ILIB C) A vy (5)) = £ Cay () |1+ (1B () [ f (w2 () -
faG)l + D G g s =) " =)+ D) g (v (s - 7)) -
guGs - 1ds < [ dvdiesnC [amdn (B v, () ~u, ()| + B In(5) —uy() | +
D"y (s =7) —u,(s —7) || + D’q’Hvz(.s\-T) —u,(s—1) | Jds < d4,[B"" + B'U' + D" +
D 1Iv -ul/(ad) , [y, (1) -yu (1) =Hf7;X<t)X‘] OB F () = f (,(5))) +B ) (F (n,(5)) -
f1(())) +D'(5) (" (v, (s = 1)) - g"(w,(s =) + D"(s)(g (s =) = &' (wy(s =) Jds| <
J_;Hx<x>x*<s>\\[HB’<s>HHf‘<vl<s>>— U )+ B I (v (5)) = f () ||+
ID"(s) g™ (v, (s =) =g"(uy (s =) [+ D () [llg'(va(s = 7)) —g'(uy(s =) [ Jds <
fﬁ;dz/dlexpdza(r)dr)[B’lRHm(s) —u, () [+ B vy () =y () [+ D'q v, (s = 7) —u, (s - 1) ||+
D' lv,(s ) —uy(s - | 1ds < BT + B+ D+ DY)V - wl/(ad) . I,

IF(V(e)) = FCU) | = 11X, (6) = Xy (D IS ey (2) =2 (0) [+ lyy (1) =y (0) [S [ (B +B) (1" +
I + (D" +D) (¢"+¢") ||V - U/ (ady) , HEAFE3) ATRIMCE FR— N TRGEBSS, M AR 3t
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HATHF AR G PAAAEME— IR, RIFETEME— (1) (1)) " e G, flif5

o) = [ XWX OB 6 " (9() = B () +D"(5)g" (e(s = 1)) -

D'(s)g'(¢(s 1)) + H (s) ]ds,
d(1) = f ;X(t)X’l(s)[B'(s)fR(qo(s)) + B (s)f'((s)) +D'(5)g" (p(s — 1)) +

D"(s5)g'(¢(s —7)) + H'(s) ]ds,

(7)

HARH (7) BIPAFEXT RS EEL, (o) ()" ZTrFE (4) RME—MERIAR, My e
(3) ArremE—rER %
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