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This paper is devoted to get the form of the solutions and the periodic nature of the following
systems of rational difference equations X1 = x,-5/ (=1 + Xy—5Yn-2), Yne1 = Yn-s5/ (£l £ Yn_5x,-2),
where the initial conditions are real numbers.

1. Introduction

Difference equations appear naturally as discrete analogues and as numerical solutions
of differential equations. They have many applications in biology, ecology, economy, and
physics. So, recently, there has been an increasing interest in the study of qualitative analysis
of rational difference equations and systems of difference equations. Although difference
equations are very simple in form, it is extremely difficult to understand thoroughly the
behaviors of their solutions, see [1-23] and the references cited therein.

Periodic solutions of a difference equations have been investigated by many
researchers, and various methods have been proposed for the existence and qualitative
properties of the solution.

The periodicity of the positive solutions of the system of rational difference equations

1 Yn
Xne1 = —, nl = T 1.1
! Yn Y Xn-1Yn-1 ( )

was studied by Cinar in [5].
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Elsayed [11] has obtained the solution of the following system of the difference
equations:

1 Yn-k
Xn+l = ﬁ/ Yn+1 = xnyn- (12)
The behavior of the positive solution of the following system:
_ Xn-1 _ Yn
Xn+l = T+x 0. X1V ’ Yn+1 T+ . Y1 . (1.3)

has been studied by Kurbanli et al. [22].
Ozban [24] has investigated the positive solution of the system of rational difference
equations as

1 Yn
SO (4
Ozban [25] has investigated the solution of the following system:
byn—B
Xp4l = , il = ———. 1.5
+1 Vs Yn+1 XngYnq (1.5)

In [26] Yalcinkaya investigated the sufficient condition for the global asymptotic
stability of the following system of difference equations:

thzy1+a Zutn1 +a
Znyl = ———, tha1 = ———. (1.6)
tn + Zp Zy + tn—l

Also, Yalcinkaya [27] has obtained the sufficient conditions for the global asymptotic
stability of the system of two nonlinear difference equations as

_ Xn + Yn-1 _ Yn + Xp-1
Xnt+1 = Xn Y1 — 1/ Yni1 = Y X1 — 1 . (17)
Yang et al. [28] has investigated the positive solution of the system following:
by,
Xp = a ’ Yu = L, (1.8)
Ynp Xn-qYn-q

Similar nonlinear systems of rational difference equations were investigated [26—41].
In this paper, we investigate the behavior of the solutions of the difference equations
systems as

Xn-5 Yn-5

X =, =
e -1+ Xn-5Yn-2 Y1 +1+ Yn-5Xn-2 ’

(1.9)

where the initial conditions x;, y; for i = -5, -4, -3, -2, -1, 0 are real numbers.
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2. The First System: x,.1 = X, 5/ (-1 + Yn2Xn-5), Yns1 = Yn-5/ (1 + Xpn_2Yn_s5)

In this section, we investigate the solution of the system of two difference equations as

Xn-5 Yn-5

Xp+l = —/ ntl = 7 .
-1+ Yn-2Xn-5 ’ y 1+ Xn-2Yn-5 !

2.1)

where the initial conditions are arbitrary real numbers with x_sy_5, x_4y-1, x_3y0#1,#1/2,
and x_oY_5, X_1Y_4, XoYy-3 # = 1.
The following theorem is devoted to the form of the solutions of system (2.1).

Theorem 2.1. Suppose that {x,,y,} are solutions of system (2.1). Also, assume that the initial
conditions x_5, X_4, X_3, X—2, X-1, X0, Y-5, Y-4, Y-3,Y-2,Y-1 and yq are arbitrary real numbers and let
Xs5=fx4=6€x3=d,x32=c,x1=b, x0=a, Yys=5 Yy4=1,Y3=q Yy2=p,y1=h,
yo =g Thenforn=0,1,2,..., one has

e (-1)"f(=1+2pf)" oy o DL+ 2eh)"
" (-1+pf)™" " (-1 + eh)™"
N (-1)"d(-1+2dg) S = (14 50" (1 — s6)",

(-1+dg)™

X12n-1 = b(1 + br)" (1 - br)", x12n = a(l+aq)"(1-aq)",

(-1)"f(=1+2pf)" (-1)"e(~1 +2eh)"
X12n+1 = il X12n+2 = il
(-1+pf) (-1 +eh)
(-1)"d(-1+2dg)" el "
X12n43 = , X12n4a = —¢(1 +s¢)" (1 = sc)”,

(_1 + dg) 2n+1

Xions5 = =b(1 + br)" 1 (1 - br)", Xionee = —a(l + aq)"+1 (1- aq)",

S r
NS = Avsey(d-so) T Axbry (- br)"
Yizms = q Yimmz = (—1)”p(—1 + pf)Zn
(1+aq)"(1-aq)" (-1+2pf)"
P (-1)"h(-1+ eh)™ _(D)"g(-1+ dg)™"

(C1+2ehy i (-1+2dg)" '



4
Yione1 = ,:’1 py
1 +sc)" (1-sc)
_ q
Yi2n43 1+ a0V ™ (1 — 2"
q q
P (-1)"h(-1 + eh)™!

(-1 + 2eh)™"!
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,
S S o™ (1 - bry”
_(D'p(-1+pH)™
Yi2n+d = 1
(-1+2pf)
(_1)ng(_1 + dg)2n+1
Y12n+6 =

(-1 +2dg)""!
2.2)

Proof. For n = 0, the result holds. Now suppose that #n > 0 and that our assumption holds for

n —1, thatis,

D" (L 2pf)"
(-1+pf)™?
(-1)"d(-1+2dg)""
(-1+dg)™"?

X12n-17 =

7

X12n-15 =

7

X120-13 = b(1 + br)" (1 - br)",

()" f (-1 +2pf)""

X12n-11 =

(-1+pf)™"
(-1)"'d(-1+2dg)""
X12n-9 = ]
(-1+dg)
Xiony = =b(1 + br)"(1 = br)"},
S
Y12n-17 = ol 1’
1+sc)" " (1-sc)
q
Yion-15 = e 1
(1+aq)""(1-ag)"”
_(-1D)"'h(=1 +eh)**?
Y12n-13 (_1 N Zeh)"_l ’
Y12n-11 = n ° 1’
1+sc)"(1-sc)
q
Yioan-9 = " py
(1+aq)"(1-aq)
(-1)" (-1 +en)*™!
Yion-7 =

(-1 +2eh)" ’

(-1)"'e(~1 + 2eh)"!
(-1 + eh)™2

X12n-16 =

7

X1on-14 = ¢(1 +5¢)" (1 - s¢)",

Xion-12 = a(l+ aq)"_l(l - aq)n_l,

(-1)"te(~1 + 2eh)"
(-1 +eh)™!

X12n-10 =

Xiong = —c(1 + s¢)"(1 — s¢)" !

7

X12n-6 = —a(1+aq)" (1 - aq)"_l,
r (2.3)

Y o) (1 = by

o= VL1
(-1+2pf)""

o CV L)
(-1+2dg)""

Y12n-10 = " r 1’

(1 +br)"(1 - br)

Yion-g = (1)"'p(-1 +pf)2n_l
(-1+2pf)"

o V1)

(-1+2dg)"
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Now, it follows from (2.1) that

X12n-11
=1+ Y12n-8X120-11

X12n-5 =

D" (1 2p)" (L pf)™
(-1 (O P14 p )™ (142p )" ) (D" f (“1x2pf)" 1/ (140 £) )

DML (—1 + 2Pf>
(-1+pf)" (-1+pf/(-1+2pf)) \ "1+ 2Pf

DAL+ 2p) T (14 2pf) (D) f (<1 +2pf)"
(-1+pf)™ " (1-2pf +pf) (-1+pf)™
Yi2n-11
1+ x120-8Y120-11
s/(1+sc)"(1-sc)"!
<1 —c(1+s¢)"(1-sc)" ! (s/(l +sc)"(1- sc)"*1>>
B s _ s
C (1+s0)"(1-sc)"'(1-sc) (L+sc)"(1-sc)"

X121-10
=1 + Y12u-7X120-10

Y12n-5 =

X12n-4 =

(-1)"'e(=1+2eh)" ' /(-1 + eh)*™ !
(-1 + (D" (-1 + ey /(=1 +2en)") ((-1)" (=1 +2¢h)"" /(-1 + eh)™ "))

~ (-1)"te(-1+2eh)™* <—1 + Zeh)
" (=1+eh)* (=1 + he/ (=1 + 2eh)) \~1 +2¢h
_ (D"e(-1+2eh)"  (-1)"e(-1+2eh)"
S (-1+eh) ' (1-2eh+he)  (-1+eh)?”

Yi20-10 r/(1+br)"(1-br)"*
Yion-4 = 1 = = =
X7y 12n0 (1= b(1+br)"(1-br)" (r/ (14 br)" (1= br)" "))

r r
(A +bn)"A-br)" ' (1=br) (L+br)"(1-br)"

(2.4)

Similarly, we can prove the other relations. O

Lemma 2.2. Let {x,,y,} be a positive solution of system (2.1), then {y,} is bounded and converges
to zero.
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Plotof X(n+1) =X(n-5)/(-1+ X(n-5)Y(n-2)),
Yn+1)=Y(n-5)/(1+Y(n-5)X(n-2))

— x(n)
— y()
Figure 1
Proof. It follows from (2.1) that
Yn-5

Yni1 = < Yn-5- (25)

1+ Xn-2Yn-5

Then, the subsequences { y6n—5};1“;0r {ysn—4},?;o, {y6n—3}:lo:0/ { yen—z},cf:o, { Yen-1 },cf:or and {]/6n}:l°:o
are decreasing and so are bounded from above by M = max{y_s, Y-4, Y-3, Y-2,Y-1, Yo} O

Example 2.3. We consider interesting numerical example for the difference system (2.1) with
the initial conditions, where x_5 = 0.8, x_4 = 0.1, x.3 = -1.6, x , = 0.3, x_1 = 0.1, xg = -0.7,
y5=17,y4=03,y3=04y,=-02,y1=0.5 and yy = 0.6 (see Figure 1).

3. The Second System: x,.1 = x,.5/(-1 + Yu2Xn5), Yns1 = Yns/(-1 +
xn—Zyn—S)

In this section, we study the solution of the following system of the difference equations:

Xn-5 Yn-s

X 1 = — 1 =
" -1+ Yn-2Xn-5 ! Yns -1+ Xn-2Yn-5 ’

(3.1)

where n € Ny and the initial conditions are arbitrary real numbers such that x_sy_p,
X_4Y-1,X-3Y0, X-2Y-5, X-1Y-4, XoY-3 # 1.
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Theorem 3.1. Assume that {x,,y,} are solutions of system (3.1). Then forn =0,1,2,..., one has

f
X6n-5 = —————5,
(-1+pf)
Xon-2 = C(—l + SC)n,
_ S
Yon-s = (-1 +sc)™’

Yena =p(-1+pf)",

Proof. For n = 0, the result holds.
n —1, that is,

x _ e
T (v en)”
Xen-1 = b(—l + bT)n,
_ r
Yot = 5oy

Yen-1 = h(—l + eh)",

N _ d
6n-3 (_1 N dg)n/
xen = a(-1+aq)",
on = a( q) 32)
_ q
Yon-3 —(_1 N aq)n’

Yen = g(-1+dg)".

Now suppose that n > 1 and that our assumption holds for

f e 4
Xon-11 = ———— 7/ Xen-10 = ——— =7/ Xon-9 = n-1’
(-1+pf) (-1+eh) (-1+dg)
Xen-g = c(=1 +sc)" Y, Xen7 = b(=1+br)"}, Xen—6 = a(-1+ aq)"fl,
(3.3)
-5 - -1
Yon-11 150" , Yén-10 1+br) ’ Yen-9 1+ aq)n—l ’
Yen-s =p(-1+ Pf)n_ll Yen7 = h(=1+eh)"™, Yen-o = g(-1+ dg)"_l'
Now, it follows from (3.1) that
Xgps = Xen—11 _ f/(_l + pf>n_1
—1 + Yen-8Xen-11 <_1 +p(-1+pf)"" x (f/(—l + Pf)ml))
_fIGep)
(-1+pf) ~1+pf)"
( ) (3.4)
Yen-11 <S/(_1 * SC)n_l)
Yen-5 = -

! B s

_s/(-1+ sc)"™”

(-1 +cs)

C (-1+sc)™

T+ XosYonit (<14 c(-1+ s¢)"™ (s/(-1+ s¢)"™))



8 Discrete Dynamics in Nature and Society

Also, we see from (3.1) that

Xen—8 B c(-1+sc)™!
—1 + Yen-5Xen-8 <_1 +(s/(-1+sc)")e(-1+ sc)""1>

Xen-2 =

-1+ sc)™! (=1+sc)\ _c(-1+s0)" n
" (=1 +sc/(-1+sc)) <(—1+sc)> " 1-sc+sc =c(-1+s0)%,
) (35)
Yons = Yen-8 _ p(-1+pf)" '
=1+ Xen-5Yen-s <—1 +p(-1+ Pf)n_1 (f/(-1+ Pf)n)>
_p(1+pH)" lepf\ _ p(lep)" ;
 (L+pf/(-1+pf)) <-1+Pf> S opfepp PRI
Similarly, we can prove the other relations. O

Lemma 3.2. The solutions of system (3.1) has unboundedness solutions except in the following case.

Theorem 3.3. System (3.1) has a periodic solution of period six if and only if pf = eh =
dg = br = aq = sc = 2and it will take the form {x,} = {f,e,d,c,b,a,f,e, ...}, {y.} =
{S/T/q,P,h,g,S,r,...},

Proof. First suppose that there exists a prime period-six solution
{xn}={fedcbafe,..} {yn} ={s,r.q.p,h, g s,1,...}, (3.6)

of system (3.1). We see from the form of the solution of system (3.1) that

f e d

f= (—1+pf)"' €= (-1+eh)"’ d= (-1+dg)"’

c=c(-1+sc)", b =b(-1+br)", a=a(-1+aq)",

(3.7)
S S N
(-1 +sc)"’ (-1+br)"’ (-1 +aq)"’
p=p(-1+pf)", h=h(-1+eh)", g¢g=g(-1+dg)".
Then, we get
-l+pf=-1+eh=-1+dg=-1+sc=-1+br=-1+ag=1 (3.8)

Thus,

pf=eh=dg=br=aq=sc=2. (3.9)
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Plotof X(n+1)=X(n-5)/(-1+X(n-5)Y(n-2)),
Yn+1)=Yn-5)/(-1+Y(n-5)X(n-2))

| \‘H"W“y‘v"‘v“‘ I | "

15

0.5

o

x(n), y(n)

-0.5

-1.5

— x(n)
— y(n)

Figure 2

Second, assume that pf = eh = dg = br = aq = sc = 2. Then, we see from the form of the
solution of system (3.1) that

Xen5=f,  Xena=6,  Xen3=d,
Xén-2 = C, Xen-1 = b, Xen = 4,
(3.10)
Yon-5 = S, Yon-4 =71, Yen-3 =4,
Yen—2 =P, Yen-1 = h, Yon = g
Thus, we have a periodic solution of period six and the proof is complete. O

Example 3.4. Figure 2 shows the behavior of the solution of the difference system (3.1) with
the initial conditions, where x_5 = 0.18, x_4 = 041, x.3 = .6, x.» = .3, x_1 = —-0.21, x9 = .7,
Yy5=-017, y4 =13, y3=.14,y», =02, y1 = -.15,and y, = 0.16.

Example 3.5. 1f we consider the difference equation system (3.1) with the initial conditions,
where x5 =5, x4 =-2,x3=.1,x0=-7,x1=4,x0=-3, y5=-2/7,y4 =05, y3 =
-2/3,y- =04, y_1 = -1, and yo = 20, then we get the shape of Figure 3.
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Plotof X(n+1) =X(n-5)/(-1+X(n-5)Y(n-2)),

" Y(n+1)=Y(n-5)/(-1+Y(n-5Xn-2)

151

10 ¢

x(n), y(n)

-5t

-10

Figure 3

4. The Third System: x,,.1 = x5/ (=1 + Yn-2Xn-5), Yns1 = Yn-5/ (1 = Xn-2Yn-5)

In this section, we obtain the form of the solution of the system of two difference equations
as

Xn-5 Yn-5

X 1:— 1:—
n+ A+ 1,00, Yn+ 1— % atns’
n 5 n n-5

(4.1)

where the initial conditions are arbitrary real numbers such that x_sy_», x_4y_1, x 30 # £ 1,
and x_pY-5, X-1Y-4, Xoy-3 #1/2, 1.

Theorem 4.1. Suppose that {x,, y,} are solutions of system (4.1). Then

N _ (_1)nf . _ (—1)"@
T Clep) ()T T (Fleen) (Lt ey
" n 2n
_— (-1)"d riy, = TP =50

(-1+dg)"(1+dg)"’ (-1 +2sc)"
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_ (-1)"b(1 - br)™" _(-D)"a(1- ag)™"
X12n-1 = W' X12n = 7
(=1 +2br) (-1 +2aq)
_1 n _1 n
X12n+1 = ( n+)1 / 7’ X12n+2 = ( n+)1 - oy
(-1+pf)" (1 +pf) (-1+eh)"™ (1 +eh)
B (-1)"d ~(-1)"c(1 - se)™™!
X12n+3 = (_1 N dg)"”(l N dg)", X12n+4 = -1+ Zsc)"”
_(=1)"p(1 - br)™™! _(-)"a(1-ag)™"
X12n45 = el X12n+6 = il
(=1 +2br) (-1+2aq)
Yo s = (=1)"s(=1 + 2sc)" Yima = (=1)"r (=1 +2br)"
" (1-sc)*" " (1-br)™
-1)"g(-1+2aq)" " "
Yi2n-3 = Sl > i) , Yiona = (1)"p(-1+pf)" (1 +pf)",
(1-aq)
Yion-1 = (-1)"h(-1+ eh)"(1 + eh)", Yion = (-1)"g(-1+ dg)"(l + dg)",
Yiomer = (=1)"s(=1 + 2sc)" Yiomen = (=D)"r(=1+2br)"
n+ (1 _ SC)2n+1 ’ n+ (1 _ br)2n+1
(-1)"gq(-1+2aq)" . " n
Yione3 = (111( )2n+1q) / Yionea = (-1)"'p(-1+pf) +1(1 +pf)"
Yionss = ()™ (=1 +eh)™ (1 +eh)",  yioms = (1) g(-1+dg)"" (1 +dg)",
(4.2)

where x5 = f,x4=ex3=d,xo=¢cx1=b x0=a,Ys=5Y4s=1Y3=q Y2 =p,
ya=hy=g

Proof. As the proof of Theorem 2.1, and so it will be omitted. O

Example 4.2. Figure 4 shows the behavior of the solutions of the system (4.1) with the initial
conditions x_5 = 0.05, x4 = —42, x_3 = 11, x» = 0.07, x;1 = =04, xo = -3, y5s = 1.7,
y-4=012, y3=-12,y,=0.2,y4 =-1,and yo = 0.13.

5. The Fourth System: x,..1 = x5/ (=1+Yn-2Xn-5), Yns1 = Yn-5/ (=1=Xn-2Yn-5)

We get, in this section, the solution of the following system of the difference equations:

Xn-5

Xp4l = —/—————————————
" -1+ Yn-2Xn-5 ’

Yne1 =

Yn-5
-1- Xn-2Yn-5 ’

where n € Ny and the initial conditions are arbitrary real numbers.

(5.1)
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Plotof X(n+1)=X(n-5)/(-1+X(n-5)Y(n-2)),
Y(n+1)— (n 5)/(1 Y(n- 5)X(n 2))

x(n), y(n)

Figure 4

Theorem 5.1. Let {x,, Y}, 5 be solutions of system (5.1). Then for n = 0,1,2,.. .one has

i (1-Qipf) _ 11 (1-(Qi)eh)
Xors = f H( maepn o llEren ey
n-1 - (2i)dg) (2i +1)sc)
Xen-3 = H( 1+ Qi+ )dg)’ Yon-2 = Cnm
(2i + 1)br) - (2i+1)aq)
Xén-1 = bnm H (1 +(2i +2)aq)

(5.2)

- n-1 (1 + (2i)SC) _ n-l (1 + (2i)b1’)
vos =l I arneg Yo = LT neny

ol (14 (2i)ag) +(-1+ (2i+ 1)pf)

vers =l | ~@i+Dag) T H (1-@i+2)pf)’
L (<1 + Qi+ 1)eh) p -1+ Qi+ 1)dg)

Yen-1 = HW H - (2i+2)dg) ’

where x5 = f,x 4 =e,x3=d,x2=¢,xX1=bX0=aYs5=5Y4=1 Y3=4qY2=p,
yai=hy =g
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Proof. For n = 0, the result holds. Now suppose that # > 1 and that our assumption holds for

n —1, thatis,

n2 - (2i)pf)

Xen-11 = fH( 1+(21+1)Pf)

oo = ﬁi(ﬂ%m%)

1+ (2i+1)dg)’

( - (2i+1)br)
Xon7 = H 1+ (Q2i+2)br)

-1-(2i+1)sc)

n-2 -
Yot = SHMI
i=0

n2 (14 (2
Yors = q]_[ (_i + (2i)aq)
i=0

- (2i+1)aq)’

2 (11 4 (2i + 1)eh)
vorr =1 G G e

It follows from (3.1) that

X6n-5

_ X6n-11
=1+ Yen-8Xen-11

n — (2i)eh)
=10 = eH 1 + (2i+1)eh)’

i=

: 2 (-1 - (2i +1)sc)
Xon-§ = CH 1+ (2i +2)sc) ’

- (2i+1)aq)
Yon6 = H (1 +(2i+2)aq)

(53)
_ 1 (+(Q2i)br)
Yor10 = TL}m'

2(-1+ (2i+1)pf)
M e ey

Yon-8 =

2(-1+ (2i+1)dg)
- (2i+2)dg)

Yen-6 = gl—[

fITE (1= Qiypf) /(-1 + i+ )pf))

( “L+pI T ((-1+ Qi+ 1)pf) / (1-Qi+2)pf)) T (1= Qi)p ) / (-1+2i+1)pf)) )

fTTE (1= Qiypf) /(-1 + i+ 1)pf))

I (L= Qipf) /(-1 + i+ D)pf))

((pf TR ((-@ipf) /(- Qi+2)pf)))

(2n-2)pf)

(-1+pf/(1-(@2n-2)pf))

2 Qi)pf) (1-
_ﬂ1<n<

2i+1)pf) (-1+ (2n-2)pf +pf)

=t (1-Q2i)pf)
fH( 1+ Qi+ 1pf)’
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Yen-5
_ Yon-11
=1 — X6n-8Ye6n-11
TTEE((1 + (2i)sc) /(=1 = (2i + 1)sc))
<—1 — c[TEE((-1 = i+1)sc) / (1 + (2i+2)sc))sTTre (1+(2i)sc) / (~1-(2i + 1)sc))>

TTEE((1 + (2i)sc) /(=1 = (2i + 1)sc)) T+ (2i)se) /(-1 - (2i +1)sc))
(-1 = eI T3 (1 + (2i)sc)/ (1 + (26 +2)sc))) (-1-sc/(1+(2n-2)sc))
= (1+(2i)sc) (1+ (2n —2)sc)
- 1:0[ (-1-(2i+1)sc) (-1 - (2n -2)sc - sc)’
(5.4)
Then, we see that
n—-1 .
3 (1 + (2i)sc)
Yen-5 = Sg)[m (55)
Similarly, we can prove the other relations. This completes the proof. O

Lemma 5.2. If x_5,X_4,X_3,X_2,X_1,X0,Y-5, Y-4, Y-3,Y-2,Y-1, and yo are arbitrary real numbers
and {x,, Y, } are solutions of system (5.1), then the following statements are true.
(i) If x_5 = 0, y_» #0, then we have xen—5 = 0 and yeu—» = (-1)"y_o.
(i) If x_4 = 0, y_1 #0, then we have x¢y_4 = 0 and yeu—1 = (-1)"y_1.
(iii) If x_3 = 0, yo #0, then we have x¢—3 = 0 and yen = (=1)"yo.
(iv) If x.2 = 0, y_5 #0, then we have x¢,_p = 0 and yeu—5 = (-1)"y_s.
(V) If x.1 =0, y_4 #0, then we have x¢u_1 = 0 and yep-4 = (-1)"y_a4.
(vi) If xo = 0, y_3 #0, then we have x¢n = 0 and yep—3 = (-1)"y_s.
(vii) If y_5 = 0, x_» #0, then we have yeu—5 = 0 and x¢u—p = (-1)"x_5.
(viii) If y_4 = 0, x_1 #0, then we have Yep—s = 0 and xen—1 = (-1)"x_;.
(ix) If y-3 = 0, x0 #0, then we have yen—3 = 0 and x¢, = (=1)"x0.
(x) If y—2 = 0, x_5 #0, then we have Yen— = 0 and xen-5 = (-1)"x_5.
(xi) If y_1 =0, x_4 #0, then we have Yen-1 = 0 and xen-s = (-1)"x_4.
(xii) If yo = 0, x_3 #0, then we have ye, = 0 and xen—3 = (-1)"x_3.

Proof. The proof follows from the form of the solution of system (5.1). O

Example 5.3. If we take the system of difference equations (5.1) with the initial
conditions x_5 = 0.05, x4 = -042, x3 = 101, x, = 007, x.; = =04, x) = -3, y5 =
-0.7, y4 = 12, y3 = =12, y» = 02, y; = -0.11, and yo = 0.13, we get the following
shape of the solution, see Figure 5.
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Plotof X(n+1) =X(n-5)/(-1+ X(n-5)Y(n-2)),
Yn+1)=Yn-5)/(-1-Y(n-5X(n-2))

=
=
=
®
n
— x(n)
— y(n)
Figure 5
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