2 & M % 5 K %
J. Sys. Sci. & Math. Scis.
27(5) (2007, 10), 691-696

— KB E S B ENER RN

(HBABHER W IEE, K 4100045 BRI ASRCE S HITNBEER, KD 410081)
G S
(ORI KRR I B 208, 1) 410081)
WE e RS T RA IR, 4T FrA R R 3h e s A A
XA HR3h, dEdR3h, &R, EZoR.

MR(2000) FE4HHS 39A11

anf

1 5]

LR, RTF—HEEES, T2
Tpt1l — Tp + PnTn—k =0, n=0,1,---. (1)

e RS ARSI, CHEWSERET THR, W (18], HEL T HZ R &M X (2]
LT WM, R

k

lim sup an_i > 1, (2)
0 =0
B
. k"
hnrrigfpn > m, (3)
W27 (1) WP A iRz, i
. k"
hnrrigfpn > m, (4)

otk (1) A - IER 3.

*EZRERREEGTIWA (10071018) MBEHFHEFHAELTH.
WA H . 2004-11-23, W EcHT H 8. 2006-02-22.




692 2 & OB ¥ 5 ¥ ¥ 271 %

JE R A A (3) B3 [3] Bt Hy

n—1
Lo k  \k+1
lim inf pi > ( ) (5)
X CES, RINEEFRMTES T2
Tntl — Tn + Pnln—k + @nTn—5 = 0, (6)

Wk, Hf, {pn, g} R—FIAERELE, {k 0} RIERE, Sl T H A BIRIIHH N
Fear R, BATH GRS T A U4 R

EX 1 77 (6) MR AIERIIN, MR RA RN ESRERRN, GNFZEH
IRy WEORTTREBTA ARSI, AR R IR A

2 FRER
FATHY T2 ZELE Rt i T T B P B
EE 1 BBAE-IERE 6

K
thUP{Z{pn 'L+Qn z}}+HZ[pn z+]+Qn z+]]+ Z [pn Jjk— z+Qn jo— ]> ]- (7)

n—00 i=o0 j=1 m=0 =1 j=0
Hrp K = min{k, 0} BOL, IRATTEE (6) BB A #IR3).
it BB (6) F— P RAELEM 2. BFTE (6), KI1H

Tn—i = Tp—i+1 +Pn—i$n—k—i + An—iTn—5—i, 1= ]-; 27 Tty K= min{k7 5} (8)
A LA i =15 i = K RG]
K K
Tpn—K = Tn + anfixnfkfi + Z Gn—iTn—§5—i- (9)

i=1 i=1

P77 (6), X FAETRYIERER j M ¢ T2

Tp—k—j = Tn—k—j+1 T Pn—k—jTn—2k—j T Qn—k—jTn—5—j—k; (10)
Tp—6—t = Tn—5—t+1 + Pn—6—tTn—6—k—t T qn—6—tTn—25—t-

KeI7 & (10) iy 5 A0 ¢ A i /RN (9) K, AT AR

K K K
Tpn—K = Tn + an—ixn—k—i+l + Z In—iTn—s—i+1 + an—iqn—k—ixn—é—i—k
i=1 i=1 i=1
K K
+ Z qn—iPn—5—iTn—5—k—i t anfipnfkfixnfmcfi
i=1 1=1
K
+ Z Gn—iGn—5—iTn—26—i- (11)
i=1



BE G IR 2203 77 R AR B HE Y

693

¥i=i+k URt=i+d fCALR, &RITTLIBEF]
K
Tn—K = Tpn + an—ixn—k—i+l + Z An—iTn—5—i+1
=1 =1

K
+ Z Pn—idn—k—iTn—6—i—k Z qn—iPn—56—iTn—5—k—i
i=1 i=1

K
+ an—ipn—k—i(xn—i—%ﬂ + Pr—i—2kTn—i—3k + Gn—i—2kTn—6—i—2k)
i=1
K
Z Qn—iQn—é—i(l‘n—i—Q(SJpl + Pn—i—26Cn—i—26—k + Qn—i—Q(an—i—&S)-
i=1

N THREN, #T, RITE

K
Tn—K = Tn + an—ixn—k—zurl + an—ipn—k—ixn—Qk—i—i-l +ee
i=1 i=1
K
+ Zpn—ipn—k—ipn—lk—ixnf(l+1)k7i+1
i=1

+ Zpn—ipn—k—ipnf(l+1)k7ixn7i7(l+2)k Z Gn—iTn—s—i+1 + -
i=1 i=1
K

+ Z Gn—iqn—5—iGQn—(1+1)6—iTn—i—(1+2)s -
i=1

E EAWET I, 72

-1 K m—+1

Tn—K = |:xn+zpn iln—k— z+1+zzxn (m~+2)k—i+1 Hpn —jk—i
m=0 i=1
-1 K m+1
+an iln—5— z+1+zzxn (m+2)6—i+1 Hpn —j0— z:|
m=0 i=1

H 7 (6), A1TH
Tptj+l — Tntj + PntjCntj—k T dntjTntj—s = 0,

Xt EXBAN G =08 j=K—1KFHM, RITHH

j=0,1,2,--, K — 1.

K—-1 K—1
Tn = Tn+K T E Prn+jTn+ji—k § gn+jTn+j—5,
Jj=0 Jj=0

B @, S L AT, AR A

K-1 K-1

K-1 K-1
Ty > Z PrtjTotj—k + Z In+jTntj—5 = ( Z Pnj + Z Qn+j)xn—17
Jj=0 Jj=0

Jj=0 Jj=0

(15)

(17)



694 2 & OB ¥ 5 ¥ ¥ 271 %

K I,
K K
Tnt1 > ( Pn+j + anﬂ')xn

j=1 j=1
K

= [Z(pnﬂ' + qn+j)] Tn
=1
]K K

> [HZ(pniJrj +Qni+j):| Tn—K- (18)
i=0 j=1

H 772 (6),

Tp = Tp41 +pnxn7k + AnTn—§, (19)

Feor e (19) RN (14) 1, RIFFIA (15) UK z, R ZBIA F L, AT LAGE]

K K

Tp_K = |:xn+1 + PnTn—k + @nTn—s + an—imn—k—i—i-l + Z An—iTn—3§—i+1
i=1 i=1

-1 K m—+1 -1 K m—+1
+ Z Tp—(m+2)k—it1 H Pn—jk—i + Z an (m+2)6—i+1 H Pn—j5— z:|
0 1 m=0 i=1

'L

K

an itj T Qn— z+]):|xn K+ DPnTn—K + qnTn— K+an iTn—K
1 =1

(s

=0 j=
K m+1

+an iTn—K + an (m+2)k Hpn —jk—i
l 1 K m+1
+ Z an (m+2)8 H dn—j6— 1,} (20)

m=0 i=1
L=
Tp—(m+2)k = Tn—K

il

Tp—(m+2)s > Tp-K

RALEAEX, W7

K K K
TnoK = { [Z(pn—i + qn—i) + H Z(pn—i—i-j + Gn—i+j)
i x mt1 =Lk mt1
S S e+ ST q}K}
m=0i=1 j=0 m=0i=1 j=0

A wn-r KB LR AFXBIP, RIFHY n — oo BTy LR, F&, IEE.



5 # BE G IR 2203 77 R AR B HE Y 695

EIE 2 BRBFE—SIERE

K K K
lim sup { Z{Pnﬂ' + Qni}} + H Z[pnﬂ‘ﬂ + Gn—itj)
i—1

1
8

" i=1j=1
-1 K m+l1
+ H [Pn—jk—i + @n—js—i] > 1, (21)
m=0i=1 j=0

Ho K =min{k, 0} L, AT (6) T EMIRS. Y p=1 78 (1) WEKMF (2 M
(3) B, MF7EE (1) A —A =3 .

b IR E IR, RATE (14) A7) SRR . REE (17), RITA

Ty > [ﬁ i(pn—i+j + Qn—i+j):| Tn—K- (22)

i=1j=1

R (21) RN (14) &, REFA (15) UK @, R K38 W $05E, K ATH LR E

K K K
Tn-K = { > {pn-i+ an}} + D lpnits + anits]
i=1 1=1j=1
=
+

[

m+

M=

[Pr—jk—i + Gn—js—i|Tn—K- (23)
m=0i=1 j=0

A wp-x BB ERAFEXBPL, RFBY n— oo BHHY LR, 45 (21) FJ&. IEE.

2 % X ®

Shen Jianhua and Luo zhiguo. Some oscillation criteria for difference equations. Computers and
Mathematics with Applications, 2000, 40: 713-719.

Erbe L H and Zhang B G. Oscillation of discrete analogues of delay equations. Differential and
Integral Equations, 1989, 2(3): 300-3009.

Ladas G, Philos C and Sficas Y. Sharp conditions for the oscillation of delay difference equations.
J. Appl. Math., 1989, (2): 101-112.

Ladas G. Recent developments in the oscillation of delay difference equations. International Con-
ference on Differential Equations, Stability and Control, Dekker, New York,(1990).

Lalli B and Zhang B G. Oscillation of difference equations. Colloquium Math. Applic., 1993, 65:
25-32.

G. Ladas. Explicit conditions for the oscillation of difference equations, J. Math. Anal. Appl.,
1990, 153: 276-287.

Stavroulakis I P. Oscillations of delay difference equations. Computers Math. Applic., 1995, 29(7):
83-88.

Tang X H. Oscillations of delay difference equations with variable coefficients(Chinese). J. Central
South University of Technology, 1998, 29: 287-288.



696 2 & OB ¥ 5 ¥ ¥ 271 %

[9] Tang X H and YU J S. Oscillations of delay difference equations. Computers Math. Applic., 1999,
37(7): 11-20.

[10] Ladas G et al. Necessary and sufficient conditions for the oscillation of difference equations.
Libertas Math., 1989, 9: 121-130.

[11] Yu J S, Zhang B G and Wang Z C. Oscillation of Delay Difference Equations. App. Anal., 1994,
133: 117-124.

[12] Tang X H. Oscillation of delay difference equations with variable coefficients. J. Central South
University of Technology, 1998, 29(40): 489-492.

OSCILLATION CRITERIA FOR A CLASS OF
DELAY DIFFERENCE EQUATION

Jia Ming

(College of Internation, Central South University of Forestry and Technology, Changsha 410004;
College of Mathematics and Computer Science, Hunan Normal University, Changsha 410081)

Shen Jianhua
(College of Mathematics and Computer Science, Hunan Normal University, Changsha 410081)

Abstract The oscillation of the first order difference equation is studied, and the oscil-
lation criteria of any solutions is established. The obtainded results extend the existing results
in the literature.

Key words Oscillation, nonoscillation, iterative procedure, difference equations.



