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EFEEHH P URNELS TEREFIUOFRCERBHOSER, X (1]-(3]. MXFEE
R AEENASZR, XU FRT-XRHELFTEFRABRORDE. X0KITERRITE
M—XEFE I EHBENRBEREFLRESFTE

Ma(n)z(n) — D bi(ndz(n — kD)) = D) f;(n,z(n),z(n — 5;(n))),n € N (1. 1)
im]

ﬂgﬁﬁbﬁyﬁq’N= {0,1,2,'"),d,m,sjbffﬁﬁﬁﬁﬁﬁ,knf;(n) eENG= 1;2""vm§j=
1,2,00,5).

RBGRTE, FBRUAT R4

(1DE= 1rg;g_c__{lk.-) Hr= E?é{r,(n)ln € N} RERD;

(1) a(n) 5 b(n) BEREZEIIE a(n) > 0,5:(n) = 0,a(n) = D bi(n);
im]

(1y f;(t’ —v, —w) =— f,(t"uvw)(j =1,2,,5);
(1) fj(to'v9w) € C[R*,R X R],BXF v,w BAiABM,R*= [0, + o]

(1) %0 +w £ 08, ), f,@¢,v,w) #0;

i=1

(IG) ﬁﬁgéﬁﬂ Pj(n)>09Qj(”)>cj>o (C;)?ﬁ'ﬁ),ﬁn Eva<0’w<0N9ﬁ
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fi(n,v,w) 2 M;(P(n)v + Q,(n)w),
ﬁi Mi <0 %ﬁ&(] = 1,2,°"*,5).

2 EAESIE

HEEEKNTE, S5 HTEREA 5.
SlE2.1 BMEFH(ID—(1). FEHRER

Aa(m)z(n) — D b(mdx(n — k) = D, fi(n,z(n),z(n — 7,(n))) (2.1)
i=1 =1

ABRAM (=)}, MELEARE 7, Y n 2> 7% B, F
Au(n) > 0,4 u(n) < 0,e,(— 1)*Mu(n) > 0,(— 1)%u(n) >0,
H
lim(— 1)*Au() =, =20 (G =0,1,,d—1),

KB u() = am)z(n) — D bi(mdz(n — k).

E BTFESARERC DARKABR(O) L BEHF(I D, . FEERE 7, Yn >0,
B, F z(n) < 0,z(n — &) < 0,z(n — 7;(n))) < O; IKMECI) FCI) B
fj(n9-z(”) yx(n — Tj(”))) > 0, n 2"19
EH%#( 1 5) ﬁzfj(n)x(n))x(n - Tj(n))) # 0,n > n, ,Efu A"u(n) > 0yn 21&1.

'F‘ﬁElimA“:’-u (n) = a;_, < 0.

BAEHED] &) B LI B i A% () > 0, B mA ) =+ oo, KT n
SR H A un) >0, U & u() BEER. XRFE T, 58N ut) REAXLR,
Riplimu(n) =+ oo, WBAKM(1,), THE 20D XR. TREEARL 7, >n + 58

u(ny,) > 0,x(ny) < z(n, — k)(GE = 1,2,,m), HIl,
0 <ulny) = alndx(ng) — D bi(n)x(n, — k) < alnydz(n,) — D,b,(n)zx(n,) <0,

FREBLE w0 BLER. TUAFEER ey <+ w,{EEQA‘_‘u(n) - ;.
THIEH o, <O EHERRMNEFEBRE n, Y n=n B,F 4% 'uln) > 0.
%x(n) j‘]%ﬁ'ﬁ“;ﬂ“ﬁﬁgﬁﬁ n, 2"3,@.1(1!‘) <I(n4 — k) (1= 1;2""9"1) 9Efu

0 <A Mu(n,) = & aln)x(n) — Z-)b;(m)x(m — k)

fm]

< A“‘(Eb;(m)x(m) —_ Ebi(n‘)x(n. —k)) <0,
i=1 =1

FE.
Hx) WERGBR VNEEFR < >0, 42 BAKUBH 47 un) > o, HILEEH
ATt () BF ATTATHEW z(n) TF, FJE- BT hlimA un) = a0y <O, BB H 2 FE5r KU
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BA &7 u(n) <0.
— A, AT R lim (— D) = a2 0, HFEEBRB 7, Y n =7, 0, F
A% (n) > 0,000, (— 1) 8ul(n) > 0, (— 1)u(n) > 0. O
31 2.2 BWMEAL(IDMEHAREREQ 1D XBRAABYANYELFHFKX

Aa(n)z(n) — D b z(n — k)) < D, f(n,z(n) s z(n — 7;(n))) 2.2)
i]

TR R IER.
iE R BN 2 XARKIER (), 0

— A(am)z(n) — D b (m)z(n — k) =— D) f(n,z2(n) sz (n — 7;(n))),
=1

i=1

piy:l
2 a(n)(— z(n)) — D) bi(nd(— z(n — kD) = D, f,(n, — 2(n), — z(n — 7;(n))),

j=1 j=1

RXHEH —z0) 2. D AP RLAR, SERTE.
ok R BIE. O

3 EEZRRIEM

BE31 EWMEABE(ID~ (D, MNELFRBA.D BRINKBERAERELAER
(2.1) TBERRE.

i A RAIESAERQC D BRLHE, A H2. 2TA,EZ0-58RC.2) XK
BAEMR FFUFEA.D k3.

seFb. PUT 4B R SLIERS.

(1) Y4 AH%. BEEAARERC.DABRLKAB ), MEEAREFH =7 Yn
=70 H a0 <0,z(n — k) < 0,z(n —7,(n)) <0G = 1,2, ,m;3j=1,2,+,5). XH
2.1, MEHARFRXC.DXFahnBm —10m —1>2=7) fEM, B

m =1

Ay (my) — A u(n) = E Ef,-(f,x(f),x(e —7,(8))),

Emu =1

&ML, (1) RFIHE 2.1,7 2 ,(6,2(8),z(6 — 1;(O))) (G =1,2,-,5) WL H

— Au(n) > 2 2 fi(€,2(8),x(§ — 7;(O)), 3.1
1 €=

HGDAEFahnBm —1 VEW,E%A%FU@[E 2.1,18
A u(n) = 2 i if,(&x(f),z(f —7;(8))),

j=1 t=n &=t

BRIET R, —3tE d B — ut) = D) 3o D) (6,2(8),2(6 — 1,(0)), bl

=] wen Emyg

a(n)z(n) < Eb (n)z(n — k) — 2 E Ef (€,2(8),z(E — (. (3.2

=1 wes St
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ﬁm n, > 7‘09.&”?”0 B‘j’sn —k; >ﬁo)” - t,’(”) 250(1. = 1,29"‘am;j = 1)2a"'95)9ﬁﬁm
BREN>n Hn=NEtn— ki =n,n— 7;(n) = n,. B Flim(n — ;(n)) = oo, HIt N B
REN.
RHATHEICS:
Frym= oI bim)y(n — k) — 2 2 23/,6,58), 56 — 1O,
i=1

j=1 w=n &=
s o

1 »n oo
Frlymy= —os[D06my(n— k) — 2] 31 25 £i(6,5(0), 3¢ — ;(ON]s

=1 j=1 w=N =
F¥y(ny)= a(il )[Eb.-(no)y(no — k) — 2 Z-.. fj(e,y(g),y(e _ t,($)))],
o7 = J=1w=N &=
F*y(n),n = N,
1
Ny(n): FNy(n) + Tn)(u(fl) -_ u(N))’n°<n < N,
FNy(n) + a(}lo)(u(no) — u(N)),ﬂ<n < gy

z(n),n > Ngs
z°(n) =
z(ne) s, < n < my,

Kepng=n—k REREHBBINT .
Yo(n) = z°(n),n 2= no33(n) = Nysoy(n) yn 2= nosk = 1,2,
RAMERPEEART () T n = n, LFHESCIEIE BN £ BEH .
By () fEn >ﬂtﬁ%lﬂ7‘7ﬁ%g @ :Yn2=>Nat, BT
nn) = Ny,(n) = Nz°(n) = Nz(n) = F*z(n)
- a—(l-ﬁ[g;bxn)x(n — k) — DD e S £, 2(8) 26 — T ONT,

=1 w=n Emy

HETR, M) En>N EHFEXBIEE. HHG.2) X4,
»nn) Zx(n) = 2°@) = y,(n),
BP0 = y1(n) = yo(n).
Hn<n<N&HLEHR

$,(n) = Ny,(n) = Nz°(n) = Nz(n) = F¥z(n) + fﬁ(u(n) — w(NY)

= L[>zt — k) — D) D) 628,26 — 1,0 +
a(n)-& Jmlw=N 8=t
(u(n) — u(N],

By En <a<NLEFEXHHFIHE2.17H 50 FIE XEH

L aD a(N)r 1
»(n) =z(n) TeS) z(N) + 20 Ea(N)

ib.-(N):c(N — k) —

sm=]

DI IR N GE IR EEIOEPAOR

j=1 we=N Emy
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Bi 0 = y,(n) = y,(n).
En, Kn <o B, SHEAEBTR, 5 () HEXJEEH

(n) = Nyo(n) = FU30n0) + 2o=s ) — ulND) = 2(no) = 30,

Bl 0= yi(n) = yo(n).
GLEHRR . Yn> no B,y () AREXH 02 y,(n) = y, ().
BER @)y (D EnZn EHENLH 02 3:(n) 2 3u-1(n), FHIEB 3441(n) T2
= ) EEZLH 0= yi () = 3:(n).
BMEE B 0= 50 = 50 = 2°(), AT (1) RERY
0 fi(n, (), 3u(n — 1,(n))) < f,(n,2°(n) ,2°(n — 7;(n))),

-3 DI AT EICE XONY & 8r - DI ACHENCOBNCET NI & &

we=N Emy we N &t

WX n ?ﬂ By Bl Yu41(n) = Ny, (n) R 340 (n) T2 2& EHEEX.FEERH
f;(ﬂ,y;(n),y;(n - Tj("))) <f;(n,y;_1(n),y:._,(n - rj(”)))’n ;ij = 1,2,°s,
Hit

Yi41(m) — yi(n) = Nyi(n) — Ny,_,(n)
F"yk(n) - F"yk_1(n) > O,n > N,

=< F¥y,(n) — F¥y,_,(n) Z 0,n, <n <N,
FNy:(ng) — Fly 1 (ng) 22 0,mp < <,
B Y41 (n) = 3(n)sn = ne. A3 ()} TEn = ny ERXT & HRAFM M IEERP, ATIFE
E y() < O, EXEE n = no, Flimy, (n) = y(n). Tl
Fry(n),n =N,

F¥y(n) 4+ —Lc(u(n) — u(N))ne < n <N,

y(n) = a(n)

FUy(n0) + 3o (o) — a0V p < 1 <o
pr;fﬁﬁ n > N9y(7l) Eﬁﬁ(l- 1 Egﬁ’-lﬁﬂ. y(") < 0,n = n,. iE
7(n) = aln)yn) — Y 6,(m)y(n — k), (3.3)

im]
Ej’gn;NE‘j’”"‘ki>”o&"“tj(")?”osﬂfu
y(n — k) < O,y(n - Tj(n)) < 0 G= 1)2""9m3j = 1,2,°,5).
(3.3 REd &2 BXT o ERIK. B/

) <— D) D e 2 FiE,y(8), 36 — () ,n =N, 3.4
j=1 w=n Emg
% ng <Kn<N ﬂ‘j"ﬁ

) <— D) Do D F(6, 38,36 — 1,())) + u(n) — u(N) Suln) — u(N) <0,

=1 w=N Emt

Hyn) <) <0,18 y(n) < 0,n, <n<N.
aME, M EBEERBE n =, BF 2(n) <O0.
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EARR BEREEAREA 2N, Fu@@) =0.iCn" =min{a|a@() = 0,7 = N},IP4Y
ne<n<n"B,Hi) <0,y) <0.BR»" =N, Hi(@") =0;4n" =N, Hn" >
n® —;(n") Zne, By — 1;(n")) <0G =1,2,,9). F&

Au(n®) = D f;(n* ,y(n %),y —1,(n*))) >0,

J=1

AT n>n® B, H @) > 0,X 5. 4) KKFE HE #(n) < 0,n = n,.

By <E) <0,f8 y(n) <0yn = n.. XBMEHRE y(n) BFEA. D) WRA KM, X
5FEA. D ®RMMEFE, 2. 1) AXRLAR.

(1) YdREEe, RALRREAFETE . EFEQ DR, WEFAERC. 2K
BAEMR, ATC. 1) XERLNE. O

BE32 FWEBREMAD — (1) R, UEHFRA.D RTRSHH.

EHE (IEdAFEWEE. BEELHAREFRC D ARLAR B&£HC1 ) k3IH

2.1, FEBRE 0 =70, Y n =0, B, z(n) < 0,2(n — k) <0 G = 1,2, ,m),u(n) <O0.
B 1D RREHC ), B

Au(n) = D fi(n,z(),z(n — 1;(n))) = D M,[P,(m)x(n) + Q;(n)z(n — 7;(n))],
=1

j=1

KXKFnMhnBn—14M7
s n—]1
A (n) — A ulng) = DMLY (Pi()x(€) + Q,(5)x(§ — 7, (OI)N],

= é=n,
L

é n — oo, 15 a;_, — A‘_lu(no) = EM,[E(P,(S)I(G) -+ Q,(f)x(E - f,(e)))]’ Efu

j=1 E=n,

2Qimz(n — 1;(n)) B D x(n — 1;(n)) WK G = 1,2,+,5), Hitlimz(n — 7,(n)) = 0. B

A=n, n=n, noo

—J5 v 18
z(n) <a(%)§b.~(n)x(n —k)yn = n,. 3.5

iE£= l'éllél {k;} 4 n, =7lo+z,§”1 ‘—Z<n<"1 B, Bmax{z(n)} = ¢ < 0. EHBB Y, <
”<”1 +£Bﬂ""1 - —k_<n —k<n(i=1,2,,m), Eﬁ(35)i£4§

1 ”
"22.31(4_5{1(71) 1< Hgﬁ:ﬂ(m Z;b.- (m)z(n— &)}
< "1<n"'1<a:1(+£ a_(l";‘)' Ebi(n)el) < &,

i=1

Bp
max {z(n)} <g,.

Ry A
BEX n +£—Z<n<n1 +£H=j,7ﬁ‘max{x(n)} <&, MAHG.5) XN, FEEHL +
£<n<n1 +Z£B‘j’pﬁ.n1 +£—Z<n—ki<"1 +£ G= 1;2"")7”)’15‘

Dbmzin — b))} < &,

fm=]

1
max {z(m)}<< max {——=
'l+£<'<'l +2£ " +£<n<nl+2£ a (ﬂ)
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B A max {z())} <&@ =1,2,).

4 (r— DEQACn, +7k

Hlimsup{z(n)} <& <0, X5 LRERMFE. ARESFRERCQC. D TREATR, HE
H3.1TA,Z20580.1) B&R3H.

(D) dAHEBHEY. AACNTETUIERAZLRERC.2) TRLER, AT HFE
(1. 1) % 3sh. O

BTk

[1] YU JS, WANG Z C. Asymptotic behavior and oscillation in neutral delay difference equations [J].
Funkcialaj Ekvacioj, 1994, 37: 241—248.

[2] LALLIB S, ZHANG B G. On existence of positive solutions and bound oscillation for neutral difference
equations [J]. J. Math. Anal. Appl., 1992, 166; 272—287.

[3] YU S, Zhang B G, Wang Z C. Oscillation of delay difference equations [J1. Applicable Analysis,
1994, 53: 117—124.

(4] AXRR.WE/L. BRHEREZFTEORSE [J]. HFFET A B, 1994, 15: 692—700.
ZHOU Xiao-liang, YAN Ju-rang. Oscillation for the higher order nonlinear difference equations [J].
Chinese Annals of Mathematics (Ser. A}, 1994, 15(A); 692—700. (in Chinese)

Oscillation Criteria for the Higher Order Nonlinear Neutral
Difference Equations with Several Variable
Delay Arguments

SUN Shu-rong, HAN Zhen-lai

(Dept. of Math. , Jinan University, Jinan 250002, China)

Abstract: In this paper, we are concerned with the oscillation for the higher order nonlinear
neutral difference equations with several variable delay arguments. A necessary and suffi-
cient condition and a sufficient condition of the oscillation for the equations is obtained.

Key words :neutral difference equations; delay arguments;oscillation; eventually negative so-

lution.
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