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Abstract. In this paper we give a representation formula for the general solution to the following
two-dimensional system of difference equations

Yn—1Xp—2 _ An—1Yn—2
Yn (a + b)’nflxn72) » Inkl = Xn ((l + bxnflyn72)
where parameters a, b and initial values x_,,x_1,x9,y_2,Y—1,yo are real numbers. We also give
some theoretical explanations related to the representation.
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1. INTRODUCTION

Solvability of difference equations and system of difference equations has attracted

considerable interest recently (see, for example [1-19], and the related references
therein).
The following four systems of difference equations
Xpil = Yn—1Xn—2 Xn—1Yn—2 neN, (1.1)

y  Yn+l = )
Yn(:tl :l:ynflxth) " xn(:l:l :I:xnflyn72)

have been studied in [5], where some closed-form formulas for their solutions are
given in terms of the initial values x_;,x_1,xo,¥—2,Y—1, 0. The closed-form formulas
are given and proved by using the method of induction.

In this work we give an alternative proof in order to explain theoretically the results
presented in [5], which were established through a mere application of the induction
principle.

Here we consider the following extension of the systems in (1.1)

Yn—1Xn—2 _ Xn—1Yn—2
yn(a‘f‘bynflxan) Il = xn(a"‘bxnflyan) ’

n € Ny (1.2)

Xn+1 =
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where parameters a,b and initial values x_»,x_1,Xx0,¥—2,Y_1,yo are real numbers.

Our objective is to show that system (1.2) is solvable by finding its closed-form
formulas through an analytical approach, and to show that all the closed-form formu-
las obtained in [5] easily follow from the ones in our present paper.

2. MAIN RESULTS

Assume that {x,,y, },>_2 is a well-defined solution to system (1.2).
Let

Up = XnYn—1, Vn = YnXn—-1, (2.1)
for n > —1. Then system (1.2) can be written as
Vn—1 Un—1
= Yy =—, € Np. 2.2
Up+1] At by e ne Ny (2.2)

To give a closed-form for the well-defined solutions of the system (2.2), we consider
the system of two difference equations of first order

Vi Uy
=" = No. 2.3
Un+1 a+bv”7 Vn+1 a+bun7 n & Ny ( )
The system (2.3) can be written as the following equation
Up—1
= . 24
Let '
) =uy_j, neN,je{0,1}. (2.5)
Using notation (2.5), we can write (2.4) as
()
() Un
w' = . (2.6)
ey b(a+ l)u,(/)
where j € {0,1}.
Equation (2.6) can be reduced to the equation :
2 2
a+1)H,—a
Hor = (;4 @)
by using the change of variable
(J) 1 2
= —a’). 2.8

Now we consider the difference equation (2.7) with the initial value %4 is non zero
real number.
Through an analytical approach, we put

L

knfl

2.9
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Then equation (2.7) becomes
kni1 — (@* + Dk, —a*k,_1 =0, neNy. (2.10)
Case a> # 1:

Let {k,}n,>_1 be the solution to equation (2.10) such that kp and k_; € R. The
zeros of the characteristic polynomial P(A) = A> — (a*> + 1)L+ a® are A; = a* and
A2 = 1. Then the general solution to equation (2.10) can be written in the following
form

k, = c| +cra*.

Using the initial values kg and k_; with some calculations, we get

o ko — k,1a2
i P
. 612 (k_l — k())
e=Tma
So the general solution of equation (2.10) is
1
ko= Z%KLwW“Q—fthw%ﬂ. 2.11)
—a

From all above mentioned we see that the following theorem holds.

Theorem 1. Let {#,},>0 be a well-defined solution to the equation (2.7). Then,
forn=23,...,
A(l _a2n) _ %(1 _a2(n+1))
a2(1 _az(n—l)) _ %(1 —aZ”) ’
Then, from (2.8) we see that

9, = (2.12)

for each j € {0,1}.
Casea®> =1
Then equation (2.7) becomes
kn+1—2k, —ky,—1 =0, neNp, (2.13)

Let {k,},>—1 be the solution to equation (2.13) such that ko and k_; € R. The zero
of the characteristic polynomial P(A) = (A —1)? is A; = 1. Then the general solution
to equation (2.13) can be written in the following form

k, = c1 +con.
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Using the initial values ko and k_; with some calculations we get
c1 =ko
cr=ko—k_y.
So the general solution of equation (2.13) is
ky, =ko(n+1)+k_n. (2.14)
From all above mentioned we see that the following theorem holds.

Theorem 2. Let {#,},>0 be a well-defined solution to the equation (2.7). Then,

forn=23,...,
n—Hy(n+1)
=", 2.15
Then, from (2.8) we see that
_ ()
u) = %o - (2.16)
1+b(a+1)ug’n

where j € {0,1}.
From all above mentioned with using (2.5) we see that the following corollary
holds.

Corollary 1. Let {uy},>—1 be a well-defined solution to the equation (2.4). Then

. u_;
zfazgélz Uy j = /

9

n—1
a? +bla+1)u_;y a*’

= n € N,

U
1+b(a+1)u_jn’

ifa2:1: Up—j =

where j € {0,1}.

Corollary 2. Let {u,,v, }n>0 be a well-defined solution to the system (2.3). Then

ifa*#1:

up 140
Uy = —1 5 W1 = 1 B )
azn—i—b(a—i—l)uoz a* a?" 1+ by (az a + Za2’>
r=0 r=0 r=0
Vo ug
Van = n—1 ’ Vantl = n—1 n ’
a2"+b(a+l)v02a2r a?"+ !+ buy (“Z a + Za2r>
r=0 r=0 r=0
ifa>*=1:
Uo Vo

U Upt1 =

- 1+bla+1)nuy’ a+b((a+1)n+1)vy’
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Vo Uo
S vV =
1+b(a+1)nvy’ T A b((a+ D+ ug

Von =

where n € Ny.

Proof. Let {un,vn}nzo be a solution of system (2.3), so {u, },>—1 is a solution of
equation (2.6). Then, if a® # 1, let

u_1
Uyp—1 = n—1 )
az”—i—b(a—i—l)u,lZazr
r=0
and
u_1
v
0 a+bu_y
SO
u_1
Wint1 =
a?t) + p(a+1) (Za”)
n
a2n+1(a+bu | —|—b< Za2r+202r>
r=0
o n—1 n
a?tl+bla Zazr + Zazr Vo
i=0 i=0
ifa> =1, let
7
Upp—1 = ,
T T b(a+ Dy
and
u—_1
Vo= ———,
0 a+bu_q
SO
U_1 u—_1
u =
et = l+bla+1)(n+Du_y a®>+bla+1)(n+1)u_
U_1 Vo

“alatbu_i)+b((a+ Dn+Du_y a+b((a+n+ D
In the same way, after some calculation and use that

Un—1

a-+bu,_,’

Vp =
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we obtain, if a? # 1, that
Vo Uo

Von = 9 v2n+1 - 9
n—1 5 n—1 n
a?+bla+1)v Yy a” a? ' tbug [a)] azr—l—ZaZr
r=0 r=0 r=0
and, if a* = 1, that
Vo Uuo
Von Vant1 =

- 1+b(a+1)nvy’ a+b((a+1)n+1uy

O

Go back now to the system (2.2), we using an appropriate transformation reducing
this system to the system of first-order difference equations (2.3).
The initial values with the smallest indexes are u_; and v_;. By using (2.2) with
n = 0, we obtain the values of u; and v; as follows
V_1 u_—1

= a+bv,1’ V= a—i—bu,l'

After known the values of u; and v{, by using (2.2) with n = 2 we get the values of
uz and v3. We have

Vi u
a+bvy’ 3= a-+buy’
The values of u3 and v3, by using (2.2) with n = 4, leads us to obtain the values of us
and v5. We have

u3

V3 us3
us = V5 = .
a—+ bV3 ’ a—+ bu3
u o Vom—1 v o U2m—1
2m+1 — 2m+1 — .
a—+ bV2m_1 ’ a—+ buzm_l

In the same way, it is shown that the initial values u_; and v_;, for a fixed i € {0, 1},
determine all the values of the sequences (i (y41)—i)m and (Va(us1)—i)m- Also we
have
Vom—i Um—i
= emet = 2.17
UD(m+1)—i P S— V2 (mt1)—i A by (2.17)
Let
) =z iy VY =i (2.18)
Using notation (2.18), we can write (2.2) as
g b g bl

From all above mentioned we see that the following theorem holds.
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Theorem 3. Let {uy, vy}, | be a well-defined solution to the system (2.2). Then,
forn=23 ...,

ifa*>#1:
U_1 V-1
Uqpn—1 = P 5 Van—1 = n—1 )
a2"+b(a—|—1)2a2ru,1 02"+b(a—|—1)2a2rv,1
r=0 r=0
Uuo Vo
Usp = i s Vap = i ,
a?+bla+1) Z a® uy a"+bla+1) Z a*"vg
r=0 r=0
V_1 u—1
Usp+1 = 1 n s Van+1 1 B P
a?ntl 4 p aZ A+ Y a v, a?ntl 4 p aZ A+ Y a* | u,
r=0 r=0 r=0 r=0
%) uo
Ugnt2 = — - y o Vapp2 = — - .
a*tl 4 p (az a¥ + Z a2’> Vo a*tl 4 p (“Z a¥ + Z a2’> U
r=0 r=0 r=0 r=0
ifa>=1:
u—_q V_1
Ugp—1 = Vap_1 —
T T blat Dnu_y’ T T b(a+ Dy
Uo Vo
Ugy = T, Vip =
YT ¥ b(a+ Dnug YT 14 b(a+ g
V_1 U1
u = , V. = ,
At a+b((a+1)n+1)v_, At a+b((a+1)n+1u_y
Vo uo
u = , V. = )
2 a+b((a+1)n+1)vg 2 a+b((a+1)n+1)ugp
where n € Nj.
From (2.1) we have
Xy =2 (2.19)
Yn—1
Y= (2.20)
Xn—1
Using (2.20) in (2.19), we obtain
Xdp = an%- (2.21)
Van—1V4n—3
Using (2.19) in (2.20), we obtain
VanVan—2
Vin = ———Yup_4. (2.22)

Uqp—1U4p -3
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For n € N, multiplying the equalities which are obtained form (2.21) and (2.22) from

1 to n, respectively, it follows that
n—1 o
X4y = X0 H < U4ill4i—2 ) 7
i—0 \V4i—1V4i-3
n—1
V4iV4i—
Yan =)0 .
" H <”4t 1U4— 3)
Using the equalities (2.23) and (2.24) in (2.19) and (2.20), we obtain

_Vén _ Van
Xgpo)] = — =

—1
_ 7"1—[ <M4i1bt4i3)
Yén Yo i—o \ V4ivV4i-2

1
U Udn 7 [ Vai-1V4i—3

Vap—1 = — = — _— .
Xdn X0 j—o \ U4il4i—2

We have

Using the equalities (2.25) and (2.26) in (2.19) and (2.20), we obtain

—1
Van—1 Van—1 7 UgiUg; 2
Kap g = S P T (it )
Yan—1 Usn 5 \V4i—1V4i-3
and
n—1
_ Uap—1  Uap—1 V4iV4i—2
Yan—2 = =JYo H Iu—
Xan—1 Van o \Udi—1U4i-3

Using the equalities (2.27) and (2.28) in (2.19) and (2.20), we obtain

Ugnt1  Udntd I_I <M4l 1U4i— 3)
- b
2

Xdn+1 =
Yan Yo V4iVai—
and
n—1 ) )
_ Vap+1l  Van—1 V4i—1V4i-3
Yan+1 = = H .
Xdn X0 =0 \ U4iUai—2

Using Theorem (3) we get

(2.23)

(2.24)

(2.25)

(2.26)

(2.27)

(2.28)

(2.29)

(2.30)

ifa>?#1:
V1 u_q
Usp_3 = Vap—3 =
4n—3 2 1 P 4n—3 2 1 ;
a’=14p aZ a + Z P R 21 4+plaY & +Y & |uy
r=0 r=0 r=0 r=0
Vo uo

y Vapn—2 =

Wan—2 = n—2 n—1
a2n—1 +b (az a2r+ Z a2r> Vo
r=0 r=0
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u_
Ugp—1 = 1 )
az”—i—b(a—i—l)Zazru_l
r=0
Uy
Uap = n—1 )
a2”+b(a—|—1)Za2’uo
r=0
ifa®=1:
Vo
Ua,_1 =
"3 ab((a+ Dn—ayv_y’
Vo
Uay_» =
M2 at b((a+ Dn—a)vy’
u—1
Ugp—1 = )
T T b(at Dnu_y
uo
Ugg = ———————
YT ¥ bla+ Dnug’

From all above mentioned and
U_1=x-1y-2, Uo=X0y-1,

we see that the following result holds.

voi
Vap—1 = 1 R
a2"+b(a+1)2a2’v_1
r=0
Vo
Van = ] .
a¥+bla+1)) a*"vy
r=0
U_1
V4,3 =
YT A b((a+ Dn—a)u_y’
Uo
Van—o = ’
YT a4 b((a+ )n—a)ug
V1
Van—1 = ,
el 1+b(a+1)nv_,
Vo
Vgp = ————————.
T T b(a+ Dave
Vo1 =Yy-1X-2, Vo =Y0X-1. (2.31)

Theorem 4. Let {x,,y,}n>—2 be a well-defined solution to the system (1.2). Then,

forn=0,1,2,3,...,
ifa>#1:

r=0

n—1
. <a2” +bla+1)Y @y 1x s

n—2 n—1
a2n71 +b az a2r+ ZaZr X_1Y_2
r=0 r=0

X4p—-2 = H

i=0

=0

n—1
a"+bla+1) Z a* xoy_ 1

xg)’ 8 r=0

i—1 i—2 i—1
(az” +b(a+1) Z azrxoy_1> <a2i1 +b (az a + Z a2r> yox_1>
r r=0 r=0

n n—1
Y_oX_o

r=0

r=0

i1
- <a2”+b(a+ I)Zazryox_l

n—1
a® +b(a+1) Z a*y_1x_,

i—2 i—1
) <a2n—l iy (aZaZr_’_ Za2r> xOy_1>
r=0 r=0

)

i=0

=[]
(

r=0

i—1
a?+bla+1)Y, a’x_1y_,

i-2 i—1
) <a2"—1 +b (“Z a + Y a2’> ylxz>
r=0 r=0
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% xflyrizxriz 1
x"y” n—1 ’
070 a2n +b((1+ 1)2 a2ry0x71
r=0
X4an = x8+1y8
" yllzx’iz
n—1 n—2 n—1
| @ +b(a+1) Z Ay x| | a® ' +b az A+ Y | x 1y
= r=0 r=0 r=0
=0 i—1 ) i—2 i—1
a2"+b(a+1)2a2rx0y,1 a2i-14b(ay a® + Zazr YoxX—1
r=0 r=0 r=0
i—1 i—2 i—1
a"+bla+1) Z ayox_1 | | a® ' +b|aY a®+Y & | xoy_
B n—l r=0 r=0 r=0
Hant1 = g i-1 i2 i-1
= a?+bla+1) Z ax_1yo | @ T +b[aY a®+Y a® | y_1x_s
r=0 r=0 r=0
Yoy X! 1
x(’;y(’;+l n—1 n ’
antl 4 p az azr—i—Zazr y_1X_o
r=0 r=0
n—1 ) n—2 —
2n r 2n—1
- a" +bla+ l)rgz)a yoox_1 | @ +b 2 ; X_2y—1
Yan-2 = _IJ) i—1 i—2 i—1
= a2n _~_b(a+l)2a2rx71y0 a2i—l+b a2r+2a2r _1X0
= r=0 r=0
n—1 )
o a*+bla+1)) a”x_1y
0Yo r=0
n—1 1 )
xn n
V.2 Xy a2n+b(a+l)za2ry72x71
r=0
i—1 i—2 —1
| a2”+b(a+1)2a2ry,1xo a1 +b aZaerrZazr X_1Y0
- i r=0 r=0 r=0
Yan-1= H i1 i-2 i1
- a?+bla+1)Y] ax oy 1| a2 +b|a ¥ + ) @ | y_ox_
r=0 r=0 r=0

% y-1Y1x, 1

1\,
X0Y0

n—1
a?+bla+1)) a*'y_1xg
r=0
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n—1 n—2 n—1
X @ +b(a+1) Z Ay x| @@ " +b[aY @+ Y & | x oy
n— =0 r=0 r=0

Pl i—1
i=0 <a2”+b(a+1)2a2rx1y0
r=0

i—1
@ +bla+1)Y a®x 2y

i—1
. <a2n+b(a+1)2a2ry1x0>

Vap+1 = H < r=0

r=0

0
« X— lyri+l ’12 1
n+1 1 .
Yo' Yo 241 N o2 v o
a’"t ' +b az a”’ + Za Y_oX_1

r=0 r=0

ifa>=1:

Xap—n = rﬁ( (1+b(a+1)iy_1x_3)(a+b((a+ )l:—a)x_ly_z)>'
1+b(a+1)ixoy-1) (a+b((a+1)i—a)yox—1)
X0Y0 <1+b(0+1)nxoy I
VX \ T +b(a+ )nx_ay

i (bla+ Diyox—y) (a+b((a+ 1)i— a)xoy_1)
X4pn—1 = H ((1 +b(a+ l)ix_ly_z) (a+b(( ) a)y_1x_2)>

1

><x 1Y_p¥ 2< 1 >
Xy 1+b(a+1)nyox_;
o xSHYS ﬁ( (1+b(a+1)iy1x-2)(a b((“+1)i_“)x—1y‘2)>
(a+b((

VXl i\ (I+bla+1)ixoy 1) b((a+1)i—a)yox_1)

T (1+Ma+an1)m+b« 1)i— pw4>
x4n+1—H<( 1+b(a+1)ix_1y—2)(a+b((a+1)i—a)y_1x_ 2))

i=0

L N 2xn+1
)c”y”Jrl a+b((a+1)n+1)y_1x_
X6V 1+b(a+1)nx_1yo
¥y, \ 1 +b(a+1)ny_ox_y

Y4n—2 =
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(a+ 1)1—61)362)’1))
+1)i—a)y_1x0) )’

" (((L+b(a+ iy ox 1) (a+
,Il< (I+b(a+1)ix— 1yo)(a
yo1yixt,

X5V <1—|—b a+ )ny_ 1x0>

b
b((a

Yan—1 =

" (L+b(a+1)iy_1x0) (a+b((a+ 1)i —a)x_1yo)

H <(1 +b(a+1)ix_2y-1)(a+b((a+ l)i—a)yle)) ’

xSyS“ T 1((1+b(a+1)iyzx1><a+b<(a+1)i—a)xzy1)>
Y=y, LU\ (0 b(a+ ix_1yo) (a+b((a+ 1)i—a)y 1x) )’

b (L b(at Diy_1xo) (a+b((a+ 1)i — a)x_1yo)
vorn =11 <<1 +b(a+)ix_oy_1) (a+b((a+ 1>i—a>y2x1>>

y x| ynjil 112 |
iy \a+b((a+1)n+1)y ox

3. SOME APPLICATIONS

As some applications we show how are obtained closed-form formulas for solu-
tions to the systems in (1.1), which were presented in [5].

First result proved in [5] is the following.

Corollary 3. Let {x,,yn}n>—2 be a well-defined solution to the following system

Yn—1Xn—2 Xn—1Yn—2

Xpil = , = , né&€N. 3.1
T 02 T (0 e 2) o G
Then
B X0 1+ 2nxpy_1 \ = (14 2iy_1x_2) (14 (2i— 1)x_1y_2)
4n_2_y’12x’f21 1+2nx 0y_1) 5\ (1+2ixoy—1) (14 (2i —a)yox—1)
) (1+(2i —a)xoy-1) >
Y1+ (2i—1)y_1x_3)

x_1ytHxt, ( >’i—[1< (14 2iyox_1
X. _1 =
Y 1+2nyox ) A\ 20y
X +
4n = T

x’”rl 5 = 1<(1+21y 1x-2) (1

fzx'iz i=0 2i—a)yox-1)

(

(21 x 1y— 2
(14 2ixpy—1 (
1

)(1
Xan1 = 221 ey T ( (L4 2iyex—y) (1+ ((2i — 1)xoy—1)
" xpyo T\ 1+ 2”+1 )y-1x-2 1+21x 1y_2) (1+(2i—1)y_1x_3)

i=

and

xp¥0 < 1 +2nx_1yg ) nl ((1 +2iy_px_1) (1+(2i— 1)x_2y_1)>
Yan—2 = H )

o y* zlx” 2 14+ 2ny_rx_ (1 +2ix_1y0) (1 + (2i - a)y_1X())

i=0
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yly’izx’i2< 1 >Hl< (1+2iy1xo)(1+(2i—1)x1y0)>
xgyg 14+2iy_1x0 ) 30 \(14+2ix_oy_1) (14 2i—1)y_2x_1) )’

, Xyt e 1((1+2iy—zx—1)(1+(2l a)x_gy_ 1))
4n = .
Yiox, g\ (142ix_qy0) (1+(2i—1)y_1x0)

< . )n 1< (14 2iy_1x0) (14 (2i — 1)x_1y0) >

Yan—1 =

X1
Yan+1 =
ngrl n

Y2 X2
1+ 2ix_ 2V 1)(1+(2i—1)y,2x,1)

1+(2n+1y2x1 i—0

Proof. System (3.1) is obtained from system (1.2) with a = b = 1, so by using
Theorem (4) corollary (3) follows. O
The following corollary is Theorem 2.2 in [5].

Corollary 4. Let {x,,yn }n>—2 be a well-defined solution to the following system

X Xp—1Vn—
Xp4+1 = n1Tn2 ;o Ykl = n-1¥n=2 , n&Np. 3.2)
yn(l _ynflxn72) xn(l _xnfl))n72)

Then
P X0 1 —2nxpy— ’ﬁ (I1=2iy_1x_2) (1= (2i = 1)x_1y_2)
=2 y’izx'igl 1 —2nx_oy_; pl 1 — 2ixpy—1 ) ( (2i — l)yox_l) ’
o 1:x_1yn2xn2< )’ﬁ( (1 —2iyox_1) (1 —(2i — 1)xpy_1) >
" xXgY0 1—2ny0x 1) o \(1=2ix_1y_ 2) (1= (2i—1)y_1x_3)
gty (1= 2iygx o) (1— (2i— Dx_yy_ 2
y”zxnzl 0 1—21x0y 1) (1= (2i—1)yox_1)
y Y "71 (1 —2iyox—1) (1 = (2i — 1)xoy—1)
X. =
SRRV (2n+1)y_1x2 ) i 0 (1—ix_1y—2)(1—(2i—1)y_1x32) /)’

Y2 = et \T=2nyoxy ) L\ (0= 2ix1y0) (1= 2i— 1)y_1x0)

Yo

x3y0 1 —2nx_1yg ) nl ((1 —2iy_ox_1) (1 —(2i— 1)x_2y_1)>
( )
)
)

V4 l_y—1y2X2< >n1< (1—2ly 1X0 (1 (2l—1)x_1y()) >
" X35 1—2ny 1%0 ) 10 (1—21x 2y—1) (1= (2i—=1)y_ox_1)
an = xgng (= ((1—21y_2x_1)( —(2i = 1)x 2y )
oy, i\ (1=2ix_1y0) (1= (2i— 1)y_1x0)

Yani1 = X_1 y”Elx’iz 1_[1< (1 —2iy_1x0) (1 = (2i — 1)x_1y0) >
T ey \ 1= 20+ 1)y_ax_g (1—2ix 2y 1) (1—(2i— 1)y 2x1) )"

Proof. System (3.2) is obtained from system (1.2) witha =1 and b = —1, so by
using Theorem (4) corollary (4) follows. ]
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The following corollary is Theorem 5.3 in [5].

Corollary 5. Let {x,,yn}n>—2 be a well-defined solution to the following system

Yn—1Xn—2
yn(_l +Yn71xn72)

Xnt+1 =

Then

xgyg (=1 +x_1y2)"
VXS (=1 yox )"
X1y X", (=1 +xoy—1)"

X4p—2 =

X4n—1 = )
" xgyg (=1 +y_1x_2)"
oy = X ye(—1+x1y0)"

yrizxriz (—1 —|—yox_1)" ’
Y1y X5 (1 4 xpy—1)"
Xan+1 =

oy (=1 yoixg)™!

Xn—1Yn—2

n € Np. (3.3)

y  Yn+l =
" xn(_l +xn71yn72),

yexg (—14+y-1x2)"

Y4p—2 = — s
" xrizyrizl (—14xpy_1)"
Vot = Y1 X"y, (=1 4+yoy—1)"
" Vi (—14+x_1y—2)"
Vo — Yol (—1+y_1x )"
n — )
Xy, (=1 +x0y-1)"
Vet = X1,y 5 (=1 +yox—y)"
n+1 —

yexg T (=1 +xoy)

Proof. System (3.3) is obtained from system (1.2) with a =1 and b = —1, so by

using Theorem (4) corollary (5) follows.

O

The following corollary is Theorem 5.4 in [5].

Corollary 6. Let {x,,y,}n>—2 be a well-defined solution to the following system

Xpi1 = n 1202 s Ynrl =
Ya(—=1=Yn-1X-2)
Then
g = xpyg (=1 —x_1y_2)"
VX (=1 =yox—q)"
oy — xflf’inzx’ig (-1 —xoyfnl)"
XY (=1 —y-1x-2)
Xap = xéﬂyf - _Llny):,
Y_2X_» (=1 —yox_1)
g =0 L0
X0Yo (_1 _y—lx—z)

Xn—1Yn—-2
xn(_l - xn—lyn—Z) ’

n € Np. 3.4

Yoxo (=1 —y-1x2)"

a2 Xy (=1 —xoy_1)"
oy (1 =yoy-1)"
Va1 = Vg (=1 —x_1y_2)"
oy, (=1 =yoy-1)"
Yano1 = yoxg (=1 —=x_1y-2)"
XXy B (=1 —yox )"
Yan+1 =

nxn+l

Yt (=1 —xpyo)"

Proof. System (3.4) is obtained from system (1.2) with @ = b = —1, so by using

Theorem (4) corollary (6) follows.

O
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