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Existence of positive solution of delay 2-D neutral discrete state model
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Abstract: This paper is concerned with a class of delay 2-D neutral discrete state model. The conditions of the existence of

eventually positive solutions are established by fixed point theorem in Bandch space.
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T?( A1, 22) (X — CXn_ ke net) + Prn ¥ on-c = 0,
(1.1)
H

T2(A,4A;) = T(Ay,47) « T(AL,4,),

T{A1,A2) (%) = A 1% + A2%pn + Do »

T A\ Xy = Zmadin = %mns D2%mn = X, nat ~
= Xy Prn € (= @, ), B0 p., BIRSINEAL, S N
= {0,1,2,}, BEX FEEHN m,n € Ny B
P %0, 3FH ¢ =0,k,l,0,7r € Ny,(m,n) € N§
= Ng x No, X3R(1.1)%F K7 &% G2 R 5 HE M B o
BhH

82
(a 2+t 32 )(F(x y) — cF(x — k,y - 1)) +
(1.2)

X s oy

p(x’Y)F(x -g,y — r) =0,

AT FRATT BT LAF P RS A A A i 45 SRSk B T i S Y
B —EARR MR . X FRE(1.1) MW HRE; BN
FEM—HSRBEX(15,16], XFRLE(.DH
EREEHTISAS:

EX XFREHRREF {x,,] WRESL
(1.1), R { e | BRBRGE(L. 1) O— MR, B M, NE
FEHR,.Zm=M,n=NAHx., > 0, MiKi{x,.| 2
RGE(1L.DBH—NIERIFS.

2 F%(1.1) EfEAITETE Y (Existence of pos-

itive solution of system (1.1))

SFEERN (m,n) € N3, B s,t € Ny, 3 H
WR
(2.1)
é
Ru(x) =

Z(_)H-‘ - n_l[l' (5+k 1)]P; n+l%Xi—g,n+l-rt

i= stk

Z( )H-‘ o l[’ (t+l 1)]pm+k1xm+k -0,j-T"

=+l
(2.2)
MK Q2)RMNELEB/BA—ITHROTIHE:

* REWA . BFHRBFEHAES (69934030) F1EH K A RBFL & (69874015) BT A .

WoR H 93 : 2001 - 02 - 05; B4 RE H 5. 2002 - 03 - 11.


http://www.cqvip.com

852 EHEBERLSNMA

19 %

Pmiyk,n+l * Xmsk-a,nel-r-

iE BEEFMAMZ A RH(AL,(A2), R1E
£
T(A1,A82) (Ru(%)) =
Ry1,:(x)+R, 1 s1(x)—Ry(x) = — A (x).
M
T2(A1,4,)(Ry(x)) = T(A,48,)(- Au(x)) =
= (Apr,o(2) + A, par(x) = Au(%)). (2.3)
Xt (2.3) B FE A PR(ADRINAE
T2(A1,82) (Ry(x)) le=m =

- (A, (2) + A, 0 (2) - A,(%)) |

Pk, n+lZmik-o,n+l-7-

ATHXHE,IEM = (M,N),w =
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Z, =1(i,j):i=0,=0,i+j=Ek},

E=0,1,2,-,
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BITR, Yerkoeat — ¥u = — Ru(y), XK (2.4) W12
7 T°(A1,4,) ,BD

THA1,82) Ferkoret = €a) =

T2(A1,42) (- R(y)) =

- T(A,8)(T(A,A2) (R, (y)))
- T(A1,8,)(- Au(y)) = T(A1,42)(A,(y)).

Hi (A2), (A1)
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T2(A1,82) Gpunoent = ) = T(A1,A)(A,(y)).
’ (2.5)
HR(2.5) s = m,t = n, B}
T2(A1,82) Foskyiat = €¥u) 1420 =
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~ Pm+k,n+lYmik-o,n+l-t>
VNITE:}
T2 (A1,82) Ymskonsl = Cmn) +
Pmskonel Ymek-a.net-r) = 0. (2.6)
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((m-D-DP T ((m-Dr+D) "
1 + 5 )
(m(n +1))® " 2(mn)*/ "~

1 1 1
4( ((m-DnP * (m(n—l))s)_( (m(n+2)3)+
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((m+2)n)* " ((m+ D(n + 1))3)] '
((m -2)(n - 1))
% PRt A 2-D B AT PR AR
T2(A1,82) (Xpn = 2%m1,n-1) +

PmnXm-2,n-1 = 0O, m>2,n>1,

MAGEQRI)WREEE 1 WAL, AT RS

QDFEENR,BELE {2 = 5 | R

mn)?
B — .
PLERATIHE W 2-D o 3r BB BOR S B R o A
FA Banach = [6] ) FE 4R BR R IR IR 8 2] T 1IE§ Fr 5
BFFAEYE , AT 2 — 2 BF FE B 3 2-D P L BB B

(2.7)
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Ht® A(Appendix A)
X FFIEH(A1),(A2),(A3)NWIEH .
H—HEE(2.2)F

had stt-m-n-1
R,,(x) = S / (%) [i—(5+ k)]Pi.yn—lxi-u.n-rl—r +
i=svk

2.-:2:.( _;_) "‘-'"-“P..‘Ml Xi-a,nel-v T

had s+t-m-n-1
El(%) ‘ [] - (l + t)]Pm+k,jxm+b-u.j—r +
J= i+
22[(%)’+‘-m-npm+kj m+k—a,j-r =
J=+
22 (_;_)‘”“m-n[" - (5 + k)]P: nelXi—ag,nel-tv +
i=s+k
2i;k(_é_)’+‘_m—npx nelXi—g,nel-r +
2.21(%)"”—’"—“[1 - (l + l)]Pm+l¢Jxm+l¢ g,.j-t +
j=t+
2»2[(_;_)“"-’"_“1)"”" jX¥mek-a,j-1
j= e+
R 5
® 1 E+t—m-—
R:+1.1(x)= (7) [’4 (5+k)]P. nelXi—g,nel-t +
i=avk+l
E[(‘IE ”‘—m_n[] -(r+ l)]Pm+b i ¥mek-a,j-r t
j=s

Pmtk,j Xmek-g,j-v =

)
23)
Zk( L) - G D e mica e +
j;l(%) T 2 b D ety S e +
R,,,H(x):i;k(%)m-m_ [im (s B ) piomsticamntor +
El(%)m "= (4 D 1Pk Fmekeajox +
Ek(%)mp i oeneir

R:+1.l(x) + R:.H-l(x) + R:t(x) =

- (.i (%) ’+‘_m-npi,n+1xi—a,n+l—r +

bad 1\ ste-mon (Al)
2[(7) Pm+k,jxm+k—q,j—r) .
j=t+
X%
bad 1\ sti-m-n
AS‘ = E (_2_) PinslXica,nel-v +
i=zsrk
2 1\ te-m-n
E (?) Pmek,j®xmek-a,j-7* (A2)
J=e+l
WA
had 1 s+t—m—n+l
Al+1,l(x) = E (_) Pinel%icg,nsl-r +
i=sa ksl 2
°° 1 set-m-n+l
—2_) Pms+k,j®Xmek-a,j-t =
bad 1\ stt-m-nel
2 (7) Pi,nelZi—g,nel-r +
1 s+t—-m-n+l
,Em( 2 ) Pmsk,j Xmek-a,j-t —
1 stt-m-n+l
(7) Psek,ntelXsrk-o,nel-t°
F®A
2 1\ s+t-m-n+l
A,,“,](x) E (7) PinelXi_g,nel-v T+
izd vk
d s+t-—m-n+l
E( ) Pmik,jXm+k-a,j-1 —
j=sl
1 stt-m-n+l
(?) Pmsk,t+1%¥mek-a,s+l-1*
H &3l
A:+1,¢(x) + A;,Hl(x) - An(x) =

1 stt—m-n+l
- ( 7) (P:+b.n+lx:+k—a,n+l-r+Pm+b,l+[xm+k—d,l+l-r)-

MWmiA
[Anl.r(x) + A:,u-l(x) - An(x)] l‘;

1 s+t—m-n+l
_(7) (P:+I¢,n+lx:+k—u,n+l-r+

Pk, t+Pmek—a,041- r) l" :' =

— Pm+k,nePmek-a,nel-t- (A3)
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