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UTARREL G B R 2 BRI 32 T2 BR 03 7 R PR AR AT AE PR B I, (ELRRER /3L
BRATF I i A0 B B BT g R, AN STk [1-5). ARTA, BUSZAR I i Rl se ) 2 e 0T
iir B R A AN 5 A T BB R AE S 2B B — B, T A] RE S A2 3 25 B 2 — B 1] 0
B SRR R, AT B AR B i 7 RR R BT 7S B — 2 BN (B SE PR . s ETESC
MR (6] AT T RA MR Liénard J7 R0 BIRER ZAEE. B RTX BA 70 A I Y
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0
(z(t) — cx(t — T))(n) +f(@ @) +g (/_ x(t+ s)da(s)) = p(t). (1.1)
Heple|#1, 7€ R r >0 WE, f, 9¥h R EREZRE, p A R LRES T -
RE, o WERTZERE

2 FR5[E

W RUESCHBE, AR o B89 Va = 1, [ p(0d = 0. X = {r € C(R.R)
l2(t +T) = a(t)}, HAR |z]o = max, [z(t)]; Y = {z € CHR, R)|x(t + T) = =(t)}, HALH
]| = max{|z|o, [+/]o}. 5% X A1 Y #% Banach 2. 5 XA FHF

A:X = X, [Az)(t) = x(t) —cx(t—7), L:D(L)CY — X, Lx = (Az)™.
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He¥ D(L) ={z € C"(R,R)|z(t+T) = x(t)}.
0
N:Y - X Nox=—f(2'(t)—g </ x(t + s)da(s)> + p(t). (2.1)

%1 KerL = R,ImL = {x € X| fo s)ds =0}, W L ;EJJ"‘%’T)@?E]/J Fredholm HF. BXH
F: P:Y — KerL, Pz = [Az](0); Q X — X/ImL,Qy = Tfo s)ds. Tl ImP = KerL,

KerQ =ImL, Ly := L|p;y Kerp FIEM Lp' i ImL — D(L).

n—1

Lt = a7 (X §an0 0 + L [ yeas). @)

1=1
XHE (A2)D(0), (i=1,2,---,n—1) HH DZ = B Mi—HgE, H+

1 0 0 ---00

T c1 1 0 ---00
= (A" D(0) - (A0)(0), (A2 () . D= | ]

Cn—2 Cp—3 Cp—yg-+-C1 1

T 1 T i T
B:(blab%"'vbn*l) ; bl:_ﬁ 0 (T_S)y(s)ds5 Cj = (]+1)',]

o1 (2.1) #1(22) XH L& Q B L- BHF, HbQcY REEFRITLE.
glﬂ 1) ﬁﬂ% o] # 1, AHT A FAEME—F LS, AR TR0
fo O)dt < g ‘C”fo lf(t)|dt, VfeX;
(2) Aw” = [Ax]", Ve e C2 :={z € C*(R,R)|z(t+T) = z(t)}.
F Mg 1 S5d 2.1 XEWET A FEYEHME—, JFE

Az™ = [Az]™ Yz e CF = {x c C"(R,R)|z(t+T) = z(t)}.

1,2,---,n—2.

3

5138 2% % X,Y #% Banach %%[H], L:D(L)C X — Y ZHIrAEH Fredholm 3%
F, QCX BRAERIFLE, N:Q-Y RQ LW L-BHF, HTFRMML

(1) Lx# ANz, Yz e dQnND(L), A€ (0,1);
(2) Nz ¢ImL, Yoe dQnKerL;

(3) deg{QN,QnNKerL,0} #0.
MJ7fE Le = Na £E QN D(L) LZ=DIFE— k.

3 FEHZR

T 1 HFEFE >0, 7 >0, K > 08 E >0 WREKM
Hi] |f(x)|] <mz|+ K, Yz € R;

[Ho] zg(z) > O(i g9(z) <0), 54 le > EWY, |g(z)| > K + r|zl;
[Hg] hm |g | < Tz(ja hm |g | < T2)

T—+

My T ry 4 (T +2)] < 2011~ [e]].
M2’ (1.1) BOFE—A T - R
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iE AERE zg(x) > 0, hrf |@| <ro, WOy ={zlz € XND(L), Lx = ANz, X\ €
(0,1}, M Vo € Q, o 2 FHITTRE

0
(2(t) — cx(t — 7)™ + Nf (2/(t)) + N\g (/_ x(t + s)da(s)> = Ap(t), A € (0,1). (3.1)
W L8 7 B s R AR [0, 7] _ERRGMS
T 0
/0 [f (@' () +g (/_T x(t + s)da(s)>] dt = 0. (3.2)
HA PR 3 € € (0,T), HfF
0
P == ([ atc+9na0s). 33
W AFFE Tt € [0, T, 77 |1?(t0)| <|2'lo + E.

HEL b, Y =08 H | [0, w(E+s)dals)| < B, BME | [0 2(6+s)da(s)] > B, &4
MK < g2, 2(+s)da(s))| = |f (') | < K FIG. % r1 > 08, Wk | [° 2(6+s)da(s)| >
E, Wi Z&4F [Hi] . [Ho] A (3.3) 75

0 0
Kn| [ ale+sias)| <o [ ate+sa)| =17 @)1 < rala'lo+ K.
B | [, 26+ s)da(s)] < |2/|o. #0241 > 0 B, fEA

0
/_ 2(€ + s)da(s)| < |2'|o + E. (3.4)

th Riemann-Stieltjes B4 FEBBALLIE C € (—1,0), B8 |2(6 + Q| < [o']o + B. }F
§+C e R, NTTHAAERH n il to € [0.T], 1545 € + ¢ = nT + to. B (3.4) 7%

|z (to)] = |2(§ + )| < [2'|o + E- (3.5)
H (3.5) 1%

1 /T T +2
olo < la(to)l + 5 | 1/(9)lds < T2 lallo + E. (3.6)
0

HI 264 [Ha] FIFFTEREL e > 0, (815 T [r1 +2(r2 + &) (T + 1)) < 2" M1 — [e]|. X H1 &A% [Hs]
LA FAAZRBHITERI, FES A M o TRIHR B > E, #15F

‘g(/_o r(t + s)dos) )

< (r2t+e)

/_ 0 2(t + s)da(s)

0
< (rg +¢)|zfo, Yt € R, / z(t + s)da(s) > B. (3.7)

i X(t) = [° a(t +s)da(s),Dy = {t €
Dy = {te[0,T)IX(t) > 5}, #1 (3.2) &

%
/Dl +/D2 + D3> g(X(t))dt+/OTf(:z;’(t))dt_ 0. (3.8)

0, TN X(#) < =B}, Da = {t € [0, T[|X(H)] < B},



No.3 Pl — I b oL BT e T o) 77 R A A e A 797

Wi
sCxO)la=— [ gtxoars [ lgCxlars B)ld + / F @ (0) |at.
D, D1 D2
(3.9)
H (3.6), (3.8) Ml (3.9) 1%
T T T T
z]( z’
| uaeofa< [ iraaiae [ s [ pe
T T

< [ e ( / -+ / + / ) g @)+ [ (ol
< T (r1]2'lo + K 4+ 2(r2 + ¢)|z|o + 295 + |plo)
< d1|$/|0 + do, (3.10)

Hfrdi =T+ (ra+e)(T+2)], dy =T[K +2(r2 +¢)E + 293+ [plo), 95 = max lg(X ()]
BT 2”(0) = 2/(T),--- (" (0) = 2")(T), NI & € (0,7), i =1,2,---n — 1, {§15

(&) =2"(&) = =2V (&_1)=0. & p,q HIEFIEEHH p < ¢, W
1 (7 T9-r-1
@], < 5/0 PO << / 2@ () dt. (3.11)

FABIHE 1 & (3.7), (3.10) #1 (3.11) KX F]75

T T
/ ’Aa:(") (t)‘ dt = /
0 0

d Tn—2 T
[Ax]<">(t)‘ dt < di]2’|o +da < 127171/0

<n>()‘dt+d2

A AT
< AA(”)t‘dt d<7/ ‘A G ‘dt d
2n*1/0‘ T O] S ST s
il
T n—1
271 — |eflda
Ax™ (¢ ‘dt < .
/0 ‘ 7 () 2711 — [¢]| — dy T2
NI]
n-2 T dp T2
o < Wt’dt 7/ ’A ™) (¢ dt< 2 .
27l 2/ T O[S G ! 21— [el| = i T2

(3.12)
B (3.6) f1 (3.12) A0, TEMEL N A1 2 JooeiI 80 Mo A1 My, 45 [z]o < Mo, |o'| < M.
B M = max{My, M1}, Q={x:|z| < M} fl Qo = {z|z € 92N KerL}, N

QNzx = —%/OT [f (2'(t)) —l—g(/_OT z(t + S)da(s))]dt.

Ve Ha QNa #0, TSI 2 B2 0F (1) M (2) R TIERMF (3) We, & B
J:ImQ — KerL, Jx =x & H(z,p) = pz —T(1 — p)JQNz, V(z,u) € Qx[0,1], T

H(z,p) =px+(1—p) /OT [f (2'(t)) —l—g(/_or x(t+ s)da(s))} dt, V(z, p) € (02N KerL) x [0,1].
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Sy H(x, 1) > 0,
deg{JQN, QN KerL, 0} = deg{H(z,0), @ NKerL, 0} = deg{H (x,1), QN KerL, 0} # 0.

FREASIEE 2 M fF (3) WAL, MTTRUESIBE 2 SET05 % Lo = No £E O 0 Dom(L) Hi%E
DEE—A, WTR (L1) EOHEE—A T - . I
2 Fon WEE | <l BEEEE 0 >0,2>0,K>0RE>0HE

H] [f(®)] <rmlz|+ K, Yz € R;

H] 29(e) > 0 ag(z) <0), B o] > B8, lg(a)] > K+ nilal;

[Hj) hm |q |<r2(ﬁ hm |q | < ry);

[H,] rzT”(T+2)<2” 1(1 |c|)
WIIrH (1.1) ELMEAE—A T - R,

O 0 B o < L MR () R 1R () 25, BARE n R
.

W ARG ag(e) >0, lm [28] <roon = 2k, k HIEREL IR (3.1) WML

2 (t) IR7E [0,T) LA E
T 9 T
k-1 L (k1) (Ve [ e (D
0t [ 0] e = (1t [0 a0 - ryar

A /O " g ( [ 0 ot + s)da(s)> dt + /O " (ot
FIA Holder AN515

T 2 T 2 1/2 T 2 1/2
/ ‘N“)(t)‘ at < |df ‘N“)(t)‘ dt) </ ‘x(k"'l)(t—r)’ dt>
0 0 0
T 0
—|—/ " (t)g (/ x t—|—s)da(s)> dt—|—/ |z" (t)p(t)| dt
O —
)

( (
T 2 1/2 T—7 1/2
< |c|( ‘x(k“)(t‘ dt) (/ x(k“)(t)‘ dt)
0 —T
T 0
+ 2" (t)g (/ x(t—i—s)da(s)) dt—i—/ |z" (t)p(t)|dt.
0 —r
NI}
T
/ ‘;v(k+1) |||x |0(/ g(/ x(t 4 s)da(s) )’dt—i—/ Ip(t |dt)
2T
< |z"]o( (r2 +&)lzlo + g, + —Iplo : (3.13)
1—¢ 2
H1 (3.5) A%
2l < 221l + B < / wjat+ 2 < T 4 p (3.14)

T H (3.13) A1 (3.14) K8

/T ‘x(kJrl)(t)‘Q ar < 2 J;(El):i2|(§)+ 2

2T 1
7S+ T ¥ ((7“2 +e)E+go+ 5lp |o> 2"l (3.15)
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M (3.11) #1 (3.15) 75

T 2k T T

(ro+e)T*%(T +2) 2

/ |$(k+1)(t)|2dt < T (/ |x(k+1)(t)|dt) +ds / |x(k+1)(t)|dt
0 2 (1 —el) 0 0

(ra+e)T"(T+2) [ SR (g2 ’ L4 D)

< 11— o) /O | (t)|*dt + dg/o | (t)|dt, (3.16)

Herds = #ﬁw(@b +e)E+g,+3lplo). XH [Ha] FEFEFE e > 0, {17 (ro+2)T™(T+

2) < 2771 (1 —|¢]). NTTHT (3.16) AFEIE S A F1 & TEMIBE Mo, {875 [ |x<’““)(t)|2dt <

Mo, 454 (3.6) £ (3.11) REFETES N Fl o ¥I LB W Mo M1 My, #15 |z|o < Mo, |2'|o <

M. B2 TORAVIER S @ 1 AH2EM. |
VERREH, A7 8T+

(z(t) + 3z(t — 7))° + <1 + 3—71T6x’(t)e(m,(t))2) +g (/

—-r

’ x(t+ s)da(s)> = sint.

m g((E) = 3%{[,', Mﬁ'ﬁ rn = 1 ro = L c = —3, T = 27T, n = 57 —Tnil[r1+T2(T+2)] =

376 3x50 2"*1|17\c||
Antiamel o PR R AR 2 - IR,
£ % x M
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Existence of Periodic Solutions for a Type of High Order Neutral
Functional Differential Equations

Wang Kai
(School of Statistics and Applied Mathematics, Anhui University of Finance & Economics,

Anhui Bengbu 233030)

Abstract: By employing the coincidence degree theory, the author studies a kind of higher
order neutral functinal differential equation with distributed delay. Some simple conditions
which guarantee the existence of periodic solutions to the equation are obtained.
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