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(BEX ¥ %)

: X(t)= A(t,x(1))x(t)+ f(t.x(1= T)) X (1)=
gradG (x( 1) )+ f(t.x(t- T)) .
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X ()= A(t.x(1))x(1)+ f(r.x(t- T)), (1)
X (1) = gradG(x(1))+ f(t.x(t- T)), (2)
cx(t)= (x1(t), - xa(t) n JA(L,x) nxn , G(x)
J(tx) n ,T> 0 AL+ T,x)= A(t),f(t+ T,x) =
f(t,x), T> 0
(1) (2 ; .
X = {x(t) € C(R,R")| x(t+ T) = x(t)}, lx Il = maxl x(e)l, X
[« 1l Banach .
Lx= MNux AME /0, 1],
L:DomL NX ~ X P Q

P:X NDom L~ KerL, Q:X ~ X/ImL,
1 T
Px = Qx = T,Lx(t)dt’ x €EX-

, M aw hin' " :
X  Banach , L Fredholm N: Q7 XL , Q
X ;
(i)Lx Z Nx, Vx €02 NDomL, ME (0, 1) ;
(ii) QNx Z0, Vx €0Q N Ker L;
( ii) deg{QNx, Q N Ker L,O} Z0,
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Lx = Nx Q T
M(t,x) (A(t,x)+ A'(1,x))/2 , Ma( 8, x) (- A(t, x)
- A'(1,x))/2 .
1 abecde V(t,x)€[0T]*xR"

Dlf(e,x)l <al x 1+ b;
2) M(t,x) Zc> a M (t,x) 2c> a;
3) HA(Lx) Il Kd | xl+ e
(1) r
Lx= x,Nx= A(t,x(t))x(t)+ f(t.,x(t— T))+

Lx= MNux AME (0, 1)

X (t)= M(t,x)x+ X¥(t,x(t- T))e (3)
x(t) (3) T , x(t) A * (3) x(t) 0
T

, ,
_[0 XAt x)xde+ _[0 X' f(t,x(t- T))dt = 0,
T T T T T
J'Oxl A(t,x)+2A (LX) 4,0 Joxlf(t,x(t— T))di = 0
M(t,x) Zc> a (Bo(t,x) 2c¢> a ),
cJ:| x| 2de <J:| I f(,x(t- 7)1 dt <

T
aj:|x|| x(t— T de + bjolxldt <

i g L
a[fo | xlzdt] Z[Jz l x(t- T) lzdz] g b_[:l x| dee

T
x(t) . _[le(t— T) 1% = JZIx(t)Izdt,
' ’ 4 |3
cJ;|x|2d; <aJ.0|x|2dt+ bJT J.lel de| 7,
Jlxlzdt<_ T = R (4)
0 cC— a
(3)

ia <l <
L X1 de \L | At x)x | di+ Jqolf(t,x(t— )1 de <

T T T
dL | x 12de + e_[o | x| de+ Lm x(t— Tl di+ bT <
T
dR i+ bT+ (a+ e).[o | x(1) 1 di <

dRi+ bT+ (a+ e) ﬁ[ro | x(t) Izdt} ’<

dR1+ bT+ (a+ e) JTRi= R» (5)
(4 (5 R3> 0,
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| x(t)] <SRy

(6)
Q= {x(t) €xllxli< 33}, Q (1)
T .
2 abcd,a>c>0 <1, V(t,x) €/0,T] xR"
1) x"grad G(x) Zal x17- b;
)1 f(t,x)l Scl xI+ d,
(2) T
Lx= x,Nx= grad G(x)+ f(t,x(t- T)),
Lx= MNx AME(0,1) (7)
X (t)= Agrad G(x)+ ¥(t,x(t- T)) ME (0, 1)¢ (8)
x(t) (8 r : x(t) A * (8) x(t)
T
0= Aﬂx"‘grad G(x)dt + AJ.OTx"f(t,x(z- T))de,
ajoTl x 1%dx- bT <JZ Lx1l f(t,x(t-= D)1 dt <
CJ'; | x(¢) 1l x(t=T)1 de+ dﬂ I x(1) | dt <
1 L
c[JZI x(t) |2dt] 2“70 | x(t- T)Izdt] 2 dJ:| x(t) | de =
T ) T
cjo | x(t) 1%de + dL | x(t) | de,
. . . 1
(a- C)J:| x(t) 1%t <d£ lx(¢) | dt <dﬁ['rol x(t) |2dt] g
_[OT| x(t) 1t <[a%c]2r: Rr (9)

(9) , to €70, T/, | x(to)| < R/ T
x(t) = x(to) + ij/(s)ds t €70, T],

| x(t) ! <J§+ J:|x’(t)| die (10)
T

(8) x (t), 0
_[;vl X (1) 1%de = }\J_:,l X () f(t,x(t- T))l di <

cLT| X ()l lx(t= T) 1 de+ dJZ| X (1) dt <

c JI%J: | % (¢) 1 de+ CUOTI X (1)l dt]2+ dLT| X (1)1 dt <
cTrO| X (1) 17dt+ [C JI%+ d}.ﬁ' X (1) de,
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. 1
(1- cT)_r | X (1) 12de <{c J’%+ d} ﬁ[ﬂ | x' (1) |2dt] g

2
.rlx(t) | 2 \{2 L(RVT) + d} T = Ry (11)

1- T
(10) (
| x(1)1 < J7 J_[J.Ix(t)ld]2<J7 TR:= Ry (12)
Q= { (1) €EX|1lx(e) IICR} , (2)
T .
, [2]
aN(7de = N(O{r(0) = ai(0) I N(1) = ax(t) I N1 D), (13)
r(t) ai(t) a2t) T .
x(t)=InN(t), (13)
X (1) == ai(t)x (1)~ ax()x(1= T+ r(1)e (14)
ay = /rgily}al(t), az = H)}a/}}az(t)'
1
3 (14)  a1> as (14) T . (13)
T .

[ ]
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On the Existence of Periodic Solutions to Higher
Dimensional Periodic System with Delay

Huang Xiankai', Dong Qinxi’
(1. Department of Mathematics, Beijing Institute of Business, Beijing 100037, P R China;
2. Department of Applied Mechanics, Beijing Institute of Technology, Beijing 100081, P R China)

Abstract: In this paper, higher dimensional periodic systems with delay of the form

X(t)= A(tx(1))x(1)+ f(1.x(1=T)),

X(t)= grad G(x(t))+ f(t.x(t- T))
are considered. Using the mincidence degree method, some suffident conditions to guarantee the
existence of periodic solution for these systems are obtained. As an application of the results, the ex
istence of a positive periodic solution for a logarithmic population model is proved.
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