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+ H Zk+1

In this article the qualitative behavior of the solution form of the system of

AYaZi
Yo —H
Z.,,Yy,2Z, are non- zero real numbers is

+0,k e No,where the parameters
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|. INTRODUCTION
Consider the solutions form of the system of
difference equations

- ka k-1

yk+1 _5 +,Ua

: (1.1)
where p,q, 5, i are parameters and the initial values
is y,,z,,i=01 are non- zero real numbers. In the
past few years there has been an increasing interest
in the study of difference equations see [1-14] and
following this trend we analyze the qualitative
behavior of the solution form of the system of
difference equations.

A solution which IS such that

-0#0,y, —u#0,k eN, is called a well-defined
solution of the system (1.1) the initial values and the
values of p,q,d, zare chosen as positive numbers.

If any one of the initial values of the solutions of
(1.1) is zero then the solutions are not defined.
If k, >1 such that y, =0, then (1.1), becomes

= Pz 1Yy,
ko o

Wiatic +0,keN,
Yo — 1

Zk+l

+p=p

yk0+l =
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Remark:1.1
Assume that (=p,)iy, and (G )iy, are two
sequences of real numbers. Consider the linear

difference equation Zyo =—PeZ +0,.KeN,.

3

Then, zk_(H P.)Z, +Z(l;[ P )a,-

r=0 i=r+1

(=P )ken, and (qk)keNo are constants (i.e. —p, =—p
andq, =q for some real numbers p and g for all

k e N,), then
—(Yota), p=1,

Z, = y pk +1
— +
PYo ( p+1

k k

Assume that [ ] p; =1 and > p, =0 forall k<i.
ii =

2. Main Results

Theorem 2.1

Assume that {(y,,z,)}., is a well-
solution of (1.1). Then, for k € N,

k1 3t+1 k(| k4 3t+1 r+l
Pl Yo—H
Vo =| LI =] Ve Yot =t
¥ [H[ q ] k] ’ ro[to[ j ][[ q j Ya ]

15005

]q, otherwise,k € N,

defined
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k_l‘patz N k_l‘p3[2 ‘pr‘pz
Var =I 11— 1 Ve Vst — IV | — | /241,
" E)[[QJ e t_ll[q] ‘ [quo_a

Proof: Rewriting (1.1) as below
Yea=0 _ =Py L =0 _ By

Yk -5 g Yo —H
Let DI TSl BT T RPN
Y4 L4
(2.1)
_—h _A9
Therefore,v,,, =—,u,,, =—, ke Ny,
uk Vk
(2.2)
Also v, = __ka' Uiz = iuk

Therefore, for k € N,

" 2k-1 D 2k-1
Vg = [?) Vi Vg = (?j Vi

q 2k-1 " 2n-1
Uy = [__pj Uy Uz :[—_DJ Un-(2-3)

Rewriting (2.1),

(2.4)
From (2.3) and (2.4) we can write

21
Yak = Vo Yaa T 4= (_?pJ Vi Ya + 4, K e N,

2k-1
-p
Yaka = Vaka Y t 4= (Tj Vi Yo + 4, K e Ny,
2k-1
Zy =UyZy  +0 = (i} ViZyey + 0, KEN,

2k-1
g
Zyy = UgZy +0 = (__p U Zy +0, keN,

which gives
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Ve =ViYia H 46 2 =U 2, + 6.
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b 4k-2 b 2k-1
Yo = [TJ ViVielYaa (Tj Vi +

keN,, (2.5)
p 4k-2 p 2k-1
Yaksz = (?j ViViklYa + (?J Vit + U,
keN,, (2.6)
q 4k-2 q 2k-1
Zyq = [__pj U Uz, + (__p) uk5 +6,
keN,, 2.7)
q 4k-2 q 2k-1
23k+2 :[__pj UkukZ3k +(_—pj Uk5+5,
keN, (2.8)
Put,
A = Ya1r By = VYoo Gy =250, Dy =25, Ke N,
(2.9)
Using (2.5)-(2.8), we get

q 4k-2 q 2k-1
DL;_2 :(__pJ UkUka +[[_—pj u, +1]5,

keN,
From remark (1.1) and Eq.(2.9), we get

kL D 2 et D 42 “p 2
H[] vkvk]y1+2[ﬂ[] VM][[] vk+1}y,
o\ g 10| t=r-1\ q
kL) -2 k1| kL[ 42 ~ -1
SR
t=0 q r=0\ t=r+l q q

Yaa =
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k-1 g -2 al q 4t-2 ] 21
t=0 P 0| i\~ P p

— Pz, (Y — 1)
By (2.1) and (2.2), we get v,v, = ,
. Yia (2, —9)

. Substituting these values in

— qyk—l(zk _5)
Zi (Yo — 1)

the above formulae we prove the theorem.

Note

Assume 6=u=0,p=-1land g=1in (1.1) and

X, X,andy,,y , are positive real numbers.

U Uy

YiZia YiaZi
= Ly = k=012,..
Yin 7, k+1 Y,
(2.10)
Theorem 2.2

Let {y,,z.,} be a solution of (2.10) with initial
valuesx , =a,X, =b and y,=c,y,=d. Then for

k =0,1,2,... the all solutions are
_bd _ac
Yo = o T
_ b%d _ac’
Yakeo = ac Lyso = bd
b%d? a’c®
Yas = ?’ Lz = b2d
b%d? a’c®
Yaia = 2

—_—, 7 —
azcz 4k+4 bzd

Proof:
Since the initial values of the solutions are positive

the result is true for k=0.Also we have the
following,
Voo = bd , A
4k-3 c 1 £4k-3 b
Vo = b*d . ac’
4k-2 ac 1 S4k-2 bd
b?d? a’c?
Yaa = ?1 Zya = 2q
v = bd? , a’c’
4k azcz v S4k bzdz
_ YaZaa ‘7 _ YaxaZax
y4k+1 - v S4k+l T
4k Yax
_ YaaZa . ~ YaZaka
y4k+2 - v S4k+1 T
4k+1 y4k+1
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Yakis =

y4k+4 -
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Yaks2Zaksa . 7 = Yaki1Zaks2
1 S4k+3 T
4k+2 4k+2
y4k+324k+2 -7 _ y4k+224k+3
1 S4k+3 T
Z4k-¢—3 4k+3

Therefore, the proof of the theorem is complete.
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