W22 W 4B ¥ ¥EH R EER Vol. 22 No. 4

20024111 JOURNAL OF MATHEMATICAL RESEARCH AND EXPOSITION Nov. 2002

ANHREZTHPIBBSFTREN
ERMEREG

TR & TELE

GEA R ERBER, HHK EH 133022)

W EAHRAATREETHRASIE
[2@ — C2@ = NT + £, 2+ Ddu(s)) = 0,6 > 1o, W

xq: Cvrvt € R* E. ] < C < lyf(tyl) & C([to,DO],R) ,If(t,I) > 0,z % 0. ﬁﬁx‘j’ﬁﬁ
QOB R 3% 3% B IR S0 A HE 10338 KB T R (DM LR ERE MR &7

X . LRWEREN, SHBHEET, PUN.

4 %8 . AMS(2000) 34K15/CLC 0175.12
XRARIE A X 4B .1000-341X(2002)04-0631-08

1 3

il

MTEZEMA T ENEBEEEE ISR AR BBRAREZNE S HIiEHEk
HATHEHRRR L HRRSHERBRFEP LB BHHR, 5 FHrE it
MXERLC, X EERANP IR BROUSRAE S BEFBRTFHER. £ 30418
FH RS HMEZETH YD TE

[z) = Cxt — ] + f(t,r_ x(t + s)du(s)) = 0,t =1¢, ¢
FRNIHEREE, BT H BN

2 BEXwHERIENR

ﬁﬁ 1[6] &.’I:(t) 2(t) € C(EIO,OO],R),
2(t) =) — Cx(t — r),

K O<C<1,r>0j§]'ﬁ'ﬁ,%‘lirsz(t) =MEE(M| <+ o0) ,ﬁﬂ}irgx(t)#ﬂiﬂ%ﬂ:M/(l
- O).

« K B 3 :2000-01-04; #1T B 3 :2002-09-06
EEM LREA63- ), &, HAREH A B HIS.
— 631 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



w2 Bz, FWE1E 2@ RS Hlimz @) # 0, A limz (2 # 0, H = (2) 2R
H R, RAFLE A ) B lime () = 0.
EH A®EL ﬁf&ﬁ&fgz(t) # 0, B 2 w3, AR —BHR 20 >0, =1 B
(@) WBBFELT (a}il, R x(a) = 0,k = 1,2, F (@) = 0,
z(qy) =— Czx(a, — ) K0
Hz) > 0FE:ZH @) <0,
zla,+r)=z(a +7r <0,
F#FE. B HFEREFI (20121} F{[awm,saz.]} R
2(ag-1) = z(a,,) = 0,z(t) =20,
t € [ap1,8,1521) < 0,t € [a4,5a24. ] BFZERI c,) M{d.},HER
x(c,) = x(d,) = 0,
HFzl,)= max z();z(d,)= min z(s). FFERT{a:}in, PEEHPEPE R a4 @i

P LIRS
FBuy—a=rHz@+r)=z(+r>04

@) > 0,t € (@rairy)»
Heh

2(@pyy) =— Cz(asy, — 1)

A
x(apy, —r) <O

FIE, B 2@ BORSIXEH/NF r. UTFIERH (d L PREE TR, ﬁﬁl_igz(d.l) = 0.

Bz >0Hz@) >Czt —r). SHHEB ¢ € [ap-1s0u] B 2@ +7) >0, BHFERE
REp B/t +7 € (@rurp-19%040 ) TRMEE t € (@040 10200410 B

0=z > z@— 7).

B x(dpro-0) SL0KSCLL, TRESR

02 x(dyiy) 2 Cx(dysy, — 1) 2 Cx(d,ya-1p) = (dara-np) s = 1,2,00,p — 1
(EH doiip € @otuipr 1@t pr+1) 3 {Buiip} B {dn} BITF) Bl {dois,) BRVABINAE LR, TUFE
mmi/‘\"\}iﬂx(‘la+h;) ={,MBHEL=0,FM!<0. &

2(dyrap) — Cx(dypy — 1) < 2pinp) — Cx(dmriarsy)
<]
limz (d,) < (1 — O <0,

F&, :J:E}igloz(d,up) = 0. 58 2 k¥,

W3 EAE2HBET,.F @ IERS N 2 ) B3 EFEREFI[enien]}
F{lemsentr])om = 1,2, , 1

2/ (eg01) = 2’ (€2,) = 0,2"(£) = 0,2 € [€aa15€2 132" &) < 052 € [ernr€2041]-

R BERERFRL. D FE O =020 =0 RFRE, Slimz@) = 1,0 — oo

<I<t oo F —o <1<+ oo, HIMELAES z(0) #ﬁiﬁ&}iﬂ_}x(ﬂ FOWBREFE. &/

— 632 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



=+ oo, M) 545 R 2 FJE, Wl 2’ (&) L¥R3ZD.

2) F 2(®) <0, =140, M 2(0) BABW, Slimz() = L — 0o S 1< 0033 — 00 <
1<+ oo, IAMLAES z() Y Rlimz () # 0 HREFE. F [ =— oo M 5 4rkE 2 FJE.
Z A 3 .

3 FEZRKIEMN

ERFBQ EMTHRBE
(D)) zf(t,2) > 0,(x # 0), f(t,x) KTt HE, R T z f& Lipschitz L ;
D) MHFEE:=0,/¢,x) XF ¢ BiFEN;
DY uEs€ [—r,0] FRPFEFHWBE «(0) —u(—1) =1;
(D) FE1E[0,00] EREMBERE OO, HEBH M2, K2+ 0ME
| fG,x) /x| < b().
E®1 #O) — D) KA

(Dy) FEAEAE S B 1O W&j‘ 10()ds = oo H x5 0 B | S, /z] > 1@

_ e — 2 _ 3
(Dy) }_‘,’ESUPJ ﬂb(s)ds +C=pu< 32(1 g—;—CC— cH

3-CH+C—C
2(1 + 2C — C»
AR (D B‘Jﬁﬁﬂ}ij:x(t) = 0.
EH 1 AUEE SR T A5 H R 5E R
3E1 # (D) — DY R,z BHFBRD) WﬂFﬁ@ﬁyﬂ“}ijB () REHAR.
B ABE 0 BRIER.S
2() =z2(@) —Cx(t — r), 2
W) AEIER 20 BRERH G < O,LKWE}EZO) FEHAER. BFAHME 1A
ETx(t) FHEHAR. 518 1iEE.
32 D) — D) B, WEEQ) BIERINBY ¢ — oo B TF.
EH Ae—BHE, 0 BRER . HFRO Q) BRBARE 2 () <0,2() >0.
@&}_i_l;f:x(t) =a# 0, FEXFKKNT >t +ofiBz@) >a/2,2T. AT FED

HEHCHERE

> 1,0 = max{r,t},

#
2@ = f(t,f 2+ 9)du() K~ f(t,3a) <— Tal@® 1 =T + o,

Xt £ BB 3R H A A (D) 18 2(6) ~— oo — 00), F J&. 518 2 IEH.
I3 ®D) — (D) (D) RILMHBD HRHWLH R
EW B BB R, #Hlims ) = OMBAA R, Hlime () = 0B,z ¢)

TR EER @, AMX[4] PR 2 WIERATERE L, > ¢ + o 8
— 633 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



max [z =2 —O _max z(s)| >0,

C+C —C?
20 +2C0-0C»

S b)s +C< p+ et >T.

B2 MRBE3 R FE: =T+ 0,618
lz() | < |z(t')|,20<t<t',

H2¢)=0RE—ME,®z¢)>0. ) B
@[ 26 + 9dus» =0,

(G5 B FfEL € [0 — ret ] 448 2G) = 0, F i (D), (3) AI(D A,

2O == [ 26+ duts) < £

EUF 2B olitie.
1) z(t) >0,t € [t,,t'].X?j’;o<s L ¥@E MNs3 ey Bl

AV z(t )J b(s)ds, s,

Brld z(2) %ﬁ.ée>o,&151<e+,u<

z(t PN E - A

KA
—2() < Z(t )
%—‘ﬁﬁ,ﬁtl <t<t' ,ﬂﬂi(7),(8)da(l)45

2 () =— f(t,j' (2(8) + Cz (6 — r))du(@ — 1))

(f b(s)ds +C), s<t,.

— fG, j 2(@du(0 — 1) + cf 2(@du(@ — t + )

t—r—r

- f@, — z(,t_ éj J’ b(s)dsdu(d — ) —

Cz(t* )

1—Cliresr

<f—(}56<ﬁ)[ [* s +¢[ " beas + 1.
FHrOOMn<e<t"F
2 @ <min( 222, ZEBo[[" sds +¢f sodds + ).
LT 5 PIFh R 0L it it
LD j"bmds +C<1, HAOBRS B

(I b(s)ds + C)du(@ — ¢t + 7))

2(t*) <Z(‘ ) b(t)[f b(s)ds + cj " b(o)ds + €t — Cz(ty — 1)

t—r—

Jb(s)ds]dt-l— S )j bt

— 634 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

3

SHAT = > ¢t + o 78

€Y

(5

6

D)

€))

€D}



r' b(s)dsde + (izfc)f b(t)[j' b(s)ds — J b(s)ds]de +
t—r—r k —r tl

Cz(t )J b(5)ds + — (e’ )(f b(s)ds + O).

LG <<t B MY =" R

2(*) \f(’ ():((;z +e— c>J': b(e)dt — %[f b(s)dsT?) +

s et e— O~ O + C”(‘C){( te— C)j: b(e)de —

1-—

—Ej b(AST) + 1

o’ )(F+€—‘C)+ Tt o

<Q T O cypte—0)— +A—0O% +

1—C
i=¢ z(t‘)(#—{-s——C)—I—l crED e+
2
—2(® >[1—J52—C——9(y+e> c+< + L l<zen,

id g
1.2) j 6(s)ds + C> 1, UFFEFE L € (4,,27) @f b(s)ds + C = 1. HOXFEL18

i
z(2*)

2(t*) <I Loy +f b(t)(J b(s)ds +

cl b(s)ds + CHdt — Cx(t;, — r)

t—T—r

Z

1_..

CO2[ e pwrase + T2

z(t

(J. b@)dt + C) (J b(2)de) + I b(t)j b(s)dsdt +

( )

b(s)ds + C)

h

=12(_“_'():J': b® (J" b(s)ds — J-ib(s)ds)dt +

l—E—C-z(t J b(:)J_ b(s)dsdt+cz(t )J b(.:)(j b(s)ds—ﬁb(s)ds)dt—}—

(s >(j bt +C) + 5

Hor

= z(t )J b()de;

z(t")

2*) <3 C<1+c>f (e + € — C)b(D)dt —

l[f b(s)ds ] + =) (p+e~0A -0 +

T (et e + 3

1 cr@ (et e—0O)

— 635 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1+2C~C

—2(e*)[ wtro—C+S+L14 C <
1—Cc ¥ 2 T2 T1=¢C ’

FE!

2) BHTEL € [1,,t7 1, 8 2(,) = 0,6 € (5,27 ) B, 2z(2) > 0. RE5¥e ¢, (HiE N ¢, B 2 ()
=0, € (¢;,,t) B},2() > 0.

2) MIEBAG R RAERD =) = 0 BT, MBS, 5138 3 ik,

514 (D) — (DD, D) For, MFRN) WiRSIAEY + > o BT,

W #z@) RHROD H—MRIH, RRlime@) # 0, HFIH 3 Mz HF, AT
2O HER. 4

a = limsupz(t); f = liminfz(z);

oo

e, = limsupz(z); B, = liminfz() .

t—>oo

REBROERE
a2z 1 —Oe, (10)
B (1 —O)p. an
B @O W3, BT L — 0o <B KO0, <o, YU FHIE a=p=0. F=FERITHE
1) z(2) %3 AFEX B FFI{ (215221} » {[@onrarsr ]} fE 2 () 20,2 € (2301500132
<0t € [ansapny ). MEBH 7> 0,FET >t + o fFF
—Bh=h— <)<y +p=a,t =T.
N 1O R )
2Ot =T, a2
Z@)=2—-b(@at =T. as

A) 3% (¢} REBBHGIHFEN, B 1,.>T +0,20,) >0, m—> oo bf,2(2,) »a

2 () = 0. W) A Sty [ 2+ () = O, ML £ € [t — 00
z(,) = 0.
ADz@®)>0c€ 6,8 T<<s<&, HAD A

—z() KB f’b(t)dz. a4
A
— 2 <& b + 0, (15)
WMTistt € [Enstal B
#@ == S| 26+ 9du) <O b + [ bsdds + 3,
B>t e € [Enstul B
2 ) < min(B5@), 86O~ b)ds + €[ bes)ds + €21 16

AT o Bimp g oLt it
— 636 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



A.1.1) f:b(s)ds +C<1L,AMSIEINIERDLHF LD A

1+2C ct

2(t,) < B, (1 — O (p+ e — (C+ + +1 C)]’ Qan

A1 2) L b(s)ds + C > 1,5 7, € [em,:m],wajv B(s) +C = 1.

2153 3 FYIERA 1) F 1. 2) AE (A7) BT,
ZEAD 4 m—> o

<L Ba-—0OL[
1 +ZC o

e C(p+e>—<c+ +1 4590
(x+e— (C+ + +i=¢ ol <19#”
a<— B. as)
A2 BEEGH2E) =0,20) > 0,6 € Cuyt,) RBHLE BH Ens B 2(6,) = 0,2 €
Enstn) B 2() > 0. AT HEBFTEE 1 MHRB A8 L.
B) [t , B A VE B EFEFTN(S.) S, > T + 0,2(5,) < 0,2/ (S,) = 0,2(5.) =B
(m—>o00) BEE L EHRIFFHAO0 B
B=—a. a
5£08)Ba=B=0MNMa =78 =0.
2) z(2) #}ah,z() = 0(FR z () < O). haf B = 0.
BEHEDPPIADF OIS e~ f=0,a=F=0,ATa =45 =0.
3) z() EHE. FR—BHER 2O >0, 26 BE\EAT20,0=0FEHZ D PN AHF
< e<—B=0,Bla=F=0Mfla, =5 = 05’[@41}:5&
it 1 X
[zt) = Cxt — ] + bx(t — 1) =0, t=0, (¢]))

—Cc-cC
50 F3C = C2)>1b>0rr>09§
—Cc—-C -
bo +C <3 21 + 2C — CH
MHFEQCO NEHELRIEBREN.
F Ye=0omAXHWERI1MRXO]IFHEE L, BkAEXHNGEREE TX(1IME
BHER.

HAEQD &L

Hfo< C<1,

,6 = max{r,t},

BE W

(1] P8, BEE. EAGREETEGRBELEDTEY2RWEREE (11 BEFER, 1998, 41
(6): 1273—1282.
LUO Jiao-wan, YU Jian-she, Global asymptotic stability of nonautonomous mathematical ecological e-
quations with distributed deviating arguments []J]. Acta. Math. Sinica, 1998, 41(6); 1273—1282. (in
Chinese)

(2] JOSEPH W H, YU Jian-she. Global attractivity and uniformly persistence in Nickhson’s blowflies [J].
Differential Equations and Dynamics System, 1994, 2(1): 11—18.

— 637 —

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



(3] HMF. —HERRSTRNRIERERSHE U] BEEPA R/, 1991, 12(3), 302—308.

WU Jiong-yu. Oscillations and nonoscillations of second order functional differential equations [J]. Chi-
nese Annals of Math, , Ser. A, 1999, 12(3): 302—308. (in Chinese)

(4] #RE. —BREPIBITEMEOBEHE (J]. RABE, 1992, 5(2): 59—63.
LI Long-tu. Stability of solutions of first order linear neutral type differential equations [J]. Math.

Appl. , 1992, §(2): 59—63. (in Chinese)

(5] ®wEE. KEEARPIBZRMS T EOBEE [J]. %R, 1993,36(4) ; 549—554.
GAO Guo-zhu. Stability of linear nonautonomous neutral type functional differential equations [J]. Ac-

ta. Math. Sinica, 1993, 36(4): 549—554. (in Chinese)

(6] EXm. RAXSRENEREN P LI FTERRNBEE [J]. BEMHEEFEMR, 1993, 3;
34—37.
WANG Qi-ru. Stability of solutions of first order neutral type differential equations with oscillatory co-
efficients and many distributed deviating arguments [ J). Journal of Yantai Teachers’ College, 1993, 3:
34—37. (in Chinese)

Global Asymptotic Stability of Neutral Differential Equation
with Distributed Deviating Arguments

HOU Cheng-min, HE Yan-sheng
(Dept. of Math, , Teachers’ College of Yanbian University, Yanji 133002, China)

Abstract: In this paper, We consider the differential equation with distributed deviating ar-
guments
) 0
[z(t) — Cz(t — ] + f(z,f 2G4+ DHdus)) =0, >t D
Where C,ryv € RY and 0 <K C < 1,y x) € C([teyo0],R) sz f(tyx) > 0,z 7 0. Sufficient

conditions for the global asymptotic stability of the zero solution of (1) are obtained by in-
vestigating the asymptotic behaviors of the nonoscillatory solutions of (1) and then of the os-
cillatory solutions. |

Key words:; global asymptotic stability; distributed deviating argument; neutral.
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