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1. Introduction

Our aim in this studying to get the techniques of solutions of the system of rational difference equations

Yn—8 Xn—8

Xntl = T > Yl = T >
" L+ yn—2Xy—5Yn-8 " 1t X, 2Yn—5%n-8

with real number*s initial conditions x_g, Xx_7, X_g, X_5, X_4, X_3, X_2, X_1, X0, Y—8, Y—7, Y—65 V—5, Y—ds Y—3, Y—2, Y—1, Y0-

Lately, difference equations appear as discrete analogues of discovered evolution because most analysis of time evolving variables are
discrete. Also, there has been an increasing interest in the study of qualitative analysis of system of rational difference equations. Discrete
systems can be described as operators acting on functions with countable domains. These functions are also called discrete functions or
sequences. Although difference equations looks simple in form, but it is highly difficult to understand thoroughly the behaviors of their
solutions, see [1]-[44] and the references cited therein. There are many papers with related to the difference equations system for example,
Ahmed and Elsayed [1] has got the expressions of solutions of some rational difference equations systems

Xn—1Yn—2 Yn—1Xn—2

Xppl = ——— 5y =S
" Yn (_lixn—lyn—Z) w Xn (:tliyn—lxn—2)

Din investigated the boundedness character, the local asymptotic stability of equilibrium points and global of the unique positive equilibrium
point of a discrete perdator-pery model given by

ox, — Bxuyn OXnYn

Xn+1 = 1+ 1 y Y+l :x7n+nYn‘

El-Dessoky [2] obtained the solutions and periodicity for some systems of third-order rational difference equations

Yn—1Yn—2 Xn—1Xn—2

Xl = —F5—————, Yl = —— -
T i (E e a2) T (£ x1x2)
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In [3], El-Dessoky and Elsayed studied the solution and periodic nature of some systems of rational difference equations

XnYn—1 Vnil = YnXn—1
Yn—1 :l:yn7 " Xp—1 £ X

El-Dessoky et al. [4] obtained the rational system of difference equations

Xn—3Yn—4 Yn—3Xn—4

Xpp] = ————— Y= ——
" Yn (£ £x-3Yn-4) " X (E1 4y, 3%, 4)

Elsayed and Ibrahim [5] solved solutions for some systems of nonlinear rational difference equations

Xn—2Yn—1 Yn—2Xn—1

Xl = —F"F 7, Vbl = —F -
" )’n(il ixanynfl) " xn(il ierfZ-’Cnfl)

Elsayed and Alghamdi [6] solved the form of the solution of nonlinear difference equation systems

Xn—17 Yn—1

Xpp] = —— L —— | ==
s L+ X4-7Yn-3 Yntl 1y, 7x0-3

Haddad et al [7] obtained solution form of a higher-order system of difference equations and dynamical behavior of its special case

Xy = Xn—k+1In Vil = Yn—k+1%n
ntl = y Y1 =
ayl  +by, ox?_, + Bx,

In [8] Kurbanli studied the behavior of solutions of the following systems of difference equations

Xn—1 Yn—1

Xl = ————~» Yn+l = -
YnXp—1 —1 Xnyn—1—1

Kurbanli et al. [9, 10] obtained the solutions of following problems

_ Xn1tyn I S ]
Xl =y eo=10 Yntl = x5 —1°

— _ Xn-1 — _ Yn-1
Xn+1 T VaXe 10 Yni+1 = XoYn_1+1°

Mansour et al. [11] investigated the solutions and periodicity of some system of difference equations

X _ Xn—5 y _ Yn—5
i —1+x,-_s5yn—2 ' i E1E£yp_sxp-2 .
Touafek and Elsayed [12] gave the solutions of following systems of difference equations

X _ Xn—3 y _ Yn—3
s 1t x-3Yn-1 ' nH 1y, 35,1 .

Definition 1.1. A sequence {x,}__, is said to be periodic with period p if xnyp = X for all n > —k.
2. The main results

. —_ Yn8 — X8
2.1. The first system: x, 1 = ; FEm e RS Bl Frm

In this part, we study the solutions of the system of difference equations

Yn—8 Xn—8

Yntl =T ol = T
" 1 + Yn—2Xp—5Yn—8 o 1 + Xp—2Yn—5%n—8 ’

with a real number‘s initial conditions.
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Theorem 2.1. Suppose thatx_g=a,x_7=b,x_¢=c,x_s=d,x_ 4=e,x 3=f,x =g, x_1=hxo=k,y g=1L,y 7=m,y_¢=p,
Y. 5=q,y-4=nYy_-3=s5,y_p =t,y_1 =u, yo = v are arbitrary real numbers and let {x,,y,} be solutions of the system 2.1. Then all
solutions of 2.1 are given by

n—1

(1-+(6i)agq)(1+(6i+3)agq
Tl ) )

X18n—8 (1+ 61+1)agq)(1+(6i+4)agq) ’
(14+6ibhr) (1+(6i+3)bhr)
X18n—7 =b H F(6i+ 1)bAr) (1+(6i+4)BAr) ?
n—1 . .
_ (14-6icks)(14(6i+3)cks)
X18n—6 - Ci:O (14(6i41)cks) (1+(6i+4)cks) *
(14 6z+1)d1 )(1+(6i+4)dlt)
X18n-5 H (T (61 2)dln) (T4 (61 5)dlr)
+(6i+1)emu) (1+(6i+4)emu)
X18n—4 H T (6i+2)emu) (1+(6i+5)emu) °
+(6i+1) fpv)(1+(6i+4) f pv)
Xign-3 =/ HO (672 o) T+ (675 )
—1 )
_ (1+(6i+2)agq) (1+(6i+5)agq)
X18n—2 —gl o (1H(67+3)agq) (1+(6i+6)agq)
n— 1 .
_ +(6i42)bhr) (14(6i45)bhr)
X18n—1 = II:] F(6113)bhr) (1+(6i16)bhAr)’
— T (1604 2)cks) (14+(6i-+5) cks)
*18n = Lk ((673)cks) (T+(6+6)cks)
g = s 6i3)ain (1+(6i+6)d1r)
X18n+1 T Tl L (T (6 4)din (1+(6i+7)dlr)?
1 )
(1+(6i43)emu) (1+(6i+6)emu)
X18n+2 1+emu ir[() 1+(6i+4)emu) (1-+(6i+7)emu) ?
B _ ”Hl (1+(6i+3)f pv) (1+(6i+6) f pv)
18n+3 I+fpv 0 (14-(6i44) fpv) (1+(6i+7) fpv) *
¥ _ q(1+agq) ﬁl(1+(6i+4)agq)(1+(6i+7)agq)
18n+4 ~ (1+2agq) : -0 (1+(6i45)agq)(1+(6i+8)agq)’
_ r(bhn) "2 (1 (6i44)bhr) (14 (6i47)bhr)
X18n45 (1+2bhr) zl—IO T (6i+5)bhr)(1+(6i+8)bhr)’
s(1+cks) " +(6i+4)cks) (14 (6i+7)cks)
X18n+6 1+2L‘k§‘ 11;10 +(6i+5)cks) (1+(6i+8)cks) ?
1(142d1) "= (14(6i+5)dir) (1+(6i+8)dlr)
X187 (1+3de zHo +(6i16)dlt) (T+(6i+9)dlr)’
_ u(1+2emu)n71 (14-(6i4-5) emu) (14-(6i4-8) emu)
X181+8 = T13emu) iy (T (67+6)emu) (T+(6i+9) emu)
. —v(2fpy) ”ﬁl (1 (6i+5) fpv) 1+ (6i+8) fpv)
189 = TH31pv) L (H6H6) fpv) (T(6709) fpv)?
(146idir) (1+(6i+3)dlr)
Y18n—8 =1 H 6z+])dlz (1+(6i+4)dlr)’
n—1
_ (1+6iemu) (1+(6i+3)emu)
Y18n—7 —m_l:!)( F(6i+ Demu)(1+(6i+4)emu) °
(1+6fpv)(1+(6i+3)fpv)
Y18n—6 —PH T+(6i+1)7 pv)(1+(6i+4) f pv) °
o n71(1+(6i+l)agq)(1+(6i+4)ugq)
Y18n—5 - q' 5 (1+(6i+2)agq)(1+(6i+5)agq)’
15
b (14(6i-+ 1)bhr) (14 (6-+4)bhr)
Y18n—4 H T(6i+2) bhr T+(6i+3)bhr) ’
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n—1 . .
_ (14-(6i41)cks) (1+(6i+4)cks)
Yi8n—3 =95 (6P F2)cks) (TH(6745)cks)
-
B 1"71 (1 (6i-+2)dir) (1+(6i+5)dlr)
Y18n—2 — L TGRS T+ (67 6)din)
fl
_ (14(6i42)emu) (1+(6i+5)emu)
Yign—1 - MI_(I) (T+(6i+3)emu) (1+(6i+6)emu)
fl
n—1
- (14(6i+2) fpv) (14(6i+5) f pv)
Yign = VH) (TH(6i43) f pv) (1 (6i16) fpv) *
e
+(6i+3)agq) (1+(6i+6)agq)
Y18n+1 = 1+aqu 6i+4 (6i+7) 2q)’
n—1
b (14(6i+3)bhr) (14 (6i-+6)bhr)
Yign+2 = T+bhr 11) (1+(6i’+4)bhr)(1+(6j’+7)bhr) ’
pl
n—1
o (14(6i+3)cks) (14 (6i-+6)cks)
Y18n+3 = s I_!) (1+(6i’+4)zks)(1+(6i’+7)zks)’
i
d(14+di) 7 (4 (6i+4)di) (14+(6i4+7)dlr)
Y18n+4 1+2dlt L (67 3)din (T+ (6 8)dT)
i=
_e(14emu) n—l< +(6i+4)emu) (1+(6i+7)emu)
Yign+s = (1+2emu) 5 (1+(6i+5)emu) (1+(6i+8)emu)
fl
1
_ FO 1) T (14 (644)£pv) (1-(6i47) fpv)
Yi8n+6 = [A52fpy) H) (T+(6i43) fpv) (1+(6i18) fpv) *
fl
_ s(1+2agg) T (1+(6i+5)agq)(1+(6i-+8)azq)
Y18n+7 = (143agq) | O(1+(6i+6)agq)(l+(6i+9)agq)’
i
 h(142bhr) Y (15(6i5)bhr) (1+(6i-+8)bhr)
Yi8n+8 = (113phr) (1+(6i+6)bhr)(1+(6i+9)bhr)’

(=}

._‘

k(1-+2cks) "I—I +(6i+5)cks) (1+(6i+8)cks)

Y18n+9 (1+3¢k5 6;+6)dq (14(6i+9)cks)

:0

Proof. For n =0, the result holds. Now, assume that n > 0 and that our assumption holds for n — 1. That is,

+(6i+3)dlr) (1+(6i+6)dIr)

X18n—17 = 1 L (6 2)dIn) (T+(6i+ 7))
-2 .
(14(6i4-3) emu) (1+(6i+6)emu)
X18n—16 - I+'Zmu il;I (1-+(6i+4)emu) (1+(6i+7)emu) *
n—2 . .
) (1+(6i43) fpv)(1+(6i+6) fpv)
F8n—15 = Tifpy [1;10 (TH(6i+4) Fpv) (T+(6+7) fpv) ?
q(14-agq) n2 (1+(6i+4)agq) (1+(6i+7)agq)
M$n-14 = (2agq) L (T (675)agq) (17 (67 8)agg)
r(Lbhr) "= (14(6i4-4)bhr) (14-(6i47)bhr)
X181—13 = 15 2bhr) ity (TH (67 3)bhr) (T (67+8)bhr)
s(1cks) 57 (14 (6i+4)cks) (1+(6i+7)cks)
M8n—12 = (142cks) L) (TH(65)cks) (1+-(68)cks)
_t(12d1) "5 (1 (6i+5)dl) (1+(6i+8)dlr)
Xi8n—11 = {153dlr) b (T (6i+6)dln) (1+(6+9)dlr)
u(14+2emu) " 2 +(6i+5)emu) (1+(6i+8)emu)
Xign—-10 = = (1+3emu) 1:0 +(6i+6)emu) (1+(6i+9)emu) ’

v(1+2fpv) "= (14 (6i+5) fpv) (14 (6i+8) fpv)
(14+3fpv) 7 (L+(6i+6)fpv) (1+(6i+9)fpv)

X18n—-9 =

:l
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12 (14+(6i+3)agq) (1+(6i+6)agq)

Yign-17 = Trag H0(1 (6 4)agq) (11 (611 Tagq)’
b (l+(61+3)bhr)( +(6i+6)bhr)
Y18n—16 = T+bhr ity (I (6i+4)bhr) (1+(6i+7)bhr)*

¢ 22 (14(6i+3)cks) (1+(6i+6)cks)
Y18n—15 = Ticks Ho(l (6t+4)ck§)(1 (6i+7)ck§)’

_ d(1+dln) 'SP (14 (6i+4)dle) (14(6i+7)dlr)
Y18n—14 = 5240 il;IO (T+(6i+3)dlr) (1+(6i+8)dlr) *
_e(l+emu) n—2( 14-(6i4-4) emu) (14-(6i47) emu)
Yi8n—13 = (1+2emu) 0 (14-(6i4-5)emu) (1+(6i+-8) emu) ’
_ f 1+£pv) "2 (1+(6i+4) fpv) (1+(6i+7) fpv)
Y18n—12 = [1427pv) zI:—[o F(6i3) fpv) (T+(Gi+8) fpv) ?
_ g(1+2agq) n72 +(6i45)agq) (1+(6i+8)agq)
Yi8n—11 = “(T33agq) iljo F(6i+6)agq)(1+(6i+9)agq) *

h(1420hr) "=2 (14 (6i+5)bhr) (1+(6i+8)bhr)

Y181—10 = (T430hr) ity (T (67 6)bhr) (T (67+9)bhr)
 k(1+42cks) ”H2 (1-+(6i-+5)cks) (1+(6i+8)cks)
Yi8n-9 = l+3cks i (T (606)cks) (T+(6i9) cks)
Now, it follows from system 2.1 that
_ Yi8n—17
X18p—8 =

L+ y18n—11X18n—14Y18n—17

l+(6!+3)1lgq)(l+(61+6)agq)
)(T+(6i+7)agq)

(1+(6i+8)agq) ”ﬁz (1+(6i+4)agq)(1+(6i+7)agq)

)
)(1+(6i+9)agq) ) (1+(6i+5)agq)(1+(6i+8)agq)
2

— 4 i 0

g(14+2agq) ﬁ +(6i+5)agq
(H—3agq 1—0 +(6i+6)agq

1+
n—

a (1+(6i+3)agq)(1+(6i+6)agq)
I+agq 0 (14-(6i+4)agq)(14(6i+7)agq)

a "ﬁz(1+(ei+3)ugq)(1+(6f+6)agq) a nﬁz(]+(6i+3)agq)(1+(6i+6)ugq)
H»agq : (l+(6i+4)agq)(] (6i+7)agq) 1+agq =0 (1+(6i+4)agq) (1+(6i+7)agq)

(1--(61+3)agq) (14+(61+6)agq) 14 salltdagq)
(e H (THETS)asa T+ acd) (1+3agq)(1+(6n-3)agq

H (14-(6i+3)agq) (1+(6i+6)agq)
1+a;,q (T (6i+4)agq) (1+(61+7)agq)

(L4 (6n—2)agq
(T (6n—3)agq

n- ( +(6i43)agq) (1+(6i+6)agq) (14(6n—3)agq

= 1+agq HO (1+(6i+4)agq)(1+(6i+7)agq) (1+(6n—2)agq "

Hence, we have

. a”I—[l (1+6iagq) (1+ (6i+3)agq)
18n—8 = + (6i + 1)agq) (1 + (6i+4)agq)’
and

X(8n—17
L+ x181—11Y18n—14X18n—17

Y18n—8 =

2 (14(6i+3)dl) (1+(6i+6)dlr)
I+dlr H (1+(6i+4)dlr)(1+(6i+7)dlr)

t(1+2di) " H H(6i45)dInN (14 (6i48)dl) | "= (14(6i+3)dlr)(14(6i+6)dlr)
(1+3dlr) +(6i+6)dlt) (1+(6i+9)dlr) T+dli Lk (T+(6i4)dln)(1+(6i+7)dlr)

1 1:0
" d(1+dit)"=F (14(6i+4)dlr) (1+(6i+7)dlr)
(t2di) 1L (67 5)din) (1 (67 8)din)

| " (1(6i43)din) (1H(6i16)dlr) | "2 (L6 3)din) (14 (6i+6)dlr)
i go (T (6i+4)din) (1+(6+7)dlr) T+dit g (T (6i4-4)dlt) (11 (6i+7)dlr)

2 - - a(143dlD)
(1+(6i+3)dlr) (1+(6i+6)dlr) I+ e
1+ (1+3£11r) [I:]O (1+(6/+6)dIr) (1+(6i-9)dlr) (143di)(1+(on=3)dlt

| " (1(6i+3)din) (1 (6i+6)dl)
T+dit ‘_I:]U (TH(6i+4)din) (1+(6i+7)dlr)
(L (Gn—2)dlt
(T (6n—3)dlt

=2 (1 (6i+3)din) (1+(6i16)dlr) (14(6n—3)dlr
1+dlt H (T (6i+4)dln) (1 (6i+7)dlr) (1+(6n—2)dlt *
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Therefore, we have

b (14-6idlr) (1+ (6i+3)dlr)
Yign-8 = ILI) (1+ (6i+ 1)dit) (1+ (6i+4)dit)’

Similarly, we can prove the other relations. O

Lemma 2.2. [fx;,y;, since i =—8,—7,—6,...,—1,0 are arbitrary real numbers and let {x;,y;} be solutions of system 2.1, then the following
statements are true
(i) If x_g=a=0 then we get
X18n—8 = Yisn+1 = 0, X18n—2 = V18047 = & X18n+4 = Y18n—5 = -
(ii) If x_7=b=0 then we obtain
X18n—7 = Y18n+2 = 0, X18n—1 = Y18n+8 = h, X18n+5 = Yign—4 =T-
(iii) If x_¢=c=0 then
X18n—6 = Yisn+3 = 0, X180 = Y181+9 = K, X18n46 = Y1823 = S-
(v) If x_5=d=0 then
X18n—5 = Yi8n+4 =0, X1gn41 = Yi8n—8 =1, Xi8n+7 = Y18p—2 =1.
W) If x_4=e=0 then
X18n—4 = Yign+5 = 0, X182 = Y18n—7 = M, X18n48 = Yign—1 = U-
(i) If x_3=f=0 then we see that
X18n—3 = V18n4+6 = 07 X18n43 = V18n—6 = Ps X18n+9 = YV18n = V-
(vii) If x_p=g=0 then we have
X18n-2 = Y18n+7 = 0, X18n14 = Y184—5 =5 X188 = V18nt1 = d-
(viti) If x_.1=h=0 then
X18n—1 = Yi8n+8 =0, X18n+5 = Y181—4 =1, Xi8n—7 = Y18n+2 = b.
(ix) If xo=k=0 then we get
X18n = V18n+9 = 07 X18n+6 = V18n—3 = S, X181—6 = Y18n+3 = C-.
(x) If y_g=1=0 then
Vi8n—8 = X18n41 = 07 Y18n—2 = X18n+7 =1, Y18n+4 = X181—5 = d.
(xi) If y_7=m=0 then we get
Vi8n—7 = X18n42 = Oa Yi8n—1 = X18n48 = U, Y18n+5 = X18n—4 = €.
(xit) If y_¢=p=0 then we have
Yisn—6 = X18n+3 = 0, Y182 = X18249 =V, Yi8n+6 = X18n—3 = [~
(xiti) If y_5s=q=0 then
Yin-5 = X18n+4 = 0, Yignt1 = X18n-8 = d; Yign+7 = Xi8n-2 = &
(xiv) If y_4=r=0 then we see
Visn—4 =X18n+5 =0, Y18p12 = X180—7 =D, Yign+8 =Xi8n—1 =h.
(x) If y_3=5=0 then
Yisn—3 = X18n46 = 05 V18043 = X18n—6 = €5 Vignt9 = X1gn = k.
(xvi) If y_p=t=0 then
Visn—2 = X18n+7 =0, Yign+a =X180-5=d, Yign—8 =X18p+1 = 1.
(wvii) If y_1=u=0 thenwe get
Yign—1 = X18n48 = 0, Yi8n+5 = X184—4 = €, Y18n—7 = Xi8n42 = /M-
(wviii) If yo=v=0 then we obtain
Yisn = X18n+49 =0, Y18n+6 = X18n—3 = f, Yi8n—6 =X18n+3 = P-
Proof. The proof follows from the form of the solutions of system 2.1. O

Lemma 2.3. Let {x,,y,} be a positive solution of System 2.1, then {x, },{y,} are bounded and converges to zero.

Proof. 1t follows from System 2.1 that
Yn—8

Xp—
= /=072 n—8 < X;_3.
I+ yn—2Xy-5Yn-8

<y _ - 'n8
=Jn=8: Intl I +Xp0Yn—5%-8 —

An+1

Then we have

v TR

L+ Ynt7%n+4Yn+1 L+ Xp47Vn+4%n+1

Then the subsequences {x18,—8 }7_» {X181—7} g -+ 1X18n+9 } g are decreasing and so are bounded from above by M = max{x_g,x_7,...,Xg,X9}.

Also, the subsequences {Yi81—8 } > {V181—7 }regs--s 1718149 } g are decreasing and so are bounded from above by L =max{y_g,y_7,...,y8,¥9}.
O

Xn+10 = SVntl S Xp—8, Ynt10 = <Xl S Yn-g-
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. — Yn—8 _ Xp—8
2.2. The second System. Xp+1 = m,yn_»rl = m

In this subsection, we get the solutions of the following system of the difference equations

Yn—8 Vol = Xn—8
sYn+1 — )
1 + Yn—2Xp—5Yn—8 1 —Xn—2Yn—5%n—8

Q2.1

Xn+1 =
where the initial conditions are arbitrary real numbers with y_>x_sy_g, y_1x_4y_7, yoXx_3Y_¢ %= —1 and x_py_sx_g, x_1y_4Xx_7,
X0y-3%_¢ # 1.

Theorem 2.4. System 2.1 has a periodic solution of period eighteen. Moreover {x,,yn},__g takes the form

1 2
{x } _ a7b,c,d,e7f,g,h,k, T+dli° 1+’gmu7 1+{;'pvvq_agq )
n =

2 2 t u v
r—bhre,s — cks S

1+emu? l+fpv7a7b7c"“

b .
{y } _ 17m7p7q7r7s7t>uav7]_[Zlgq7]_bhr7]_Lckx7d(1+dlt)7
n =

e(1+emu)7f(l +fpv)7 lfig(f lflzhr’ lfkc‘kSJ’m’p"”

or
Xign—-§ =a, X18p—7 = b, X180-6 =, X18p—5 =d, X184—4 = €, X183 = [,
!
X18n-2 =8, Xisn—1 = h, X180 =k, X18n+1 = T3q77> ¥181+12 = Toemm
2 2
X18n+3 = Tofpy Xi8n+d = q—a8q", Xignys =1 —bhr?,
X —s—ck 2 _ _t _ u _ v
18n+6 =S8 CRST, X18n+7 = Thalrr X18n+8 = TFemu> X180+9 = Txfpy»
and
Visn—8 =1, Y18n—7 =M, Y181—6 = P> Y181—5 = > Y18n—4 =1, Y1813 = 5,
b
Yi8n—2 =1, Yign—1 = U, Yi8n =V, Yi8n+1 = Togggs V18n+2 = T-pfir
V18n+3 = = Visnra = d(1+dlt), yigays = e(1+emu),

8
Vigns = S1+FDPv), Yiguy7 = Tagg’ J1om+8 = e Y1849 = T+

Proof. For n =0, the result holds. Now, assume that n > 0 and that our assumption holds for n — 1. That is,

!
X18n—17 = T al X18n-16 = Toama X18n—15 = T35
2 2 2
Xign—14 =q—agq-, X18n—13 = r —bhr®, x18,—12 = s — cks*,
t
X18n—11 = T5ai> X181—10 = TTemu> X181—9 = T3 7pv-
and
_ a _ b _ _c
Y18n—17 = Toagg’ Y18n—16 = T—ppr> V18115 = T—cks>
Yisn—14  =d(1+dlt), yigp—13 = e(1 +emu), yiga—12 = f(1+ fpv),
Y18n—11 = isn10= T Vg9 =
n lfagcf n 1—bhr>7 1on 1—cks

Now, it follows from system 2.1 that

_ Yi8n—17 — 1—agq
X8n—-8 = Ty g ayise 17 g
It ———(g—agq’) =4;
1—agq
a
— I—agq — a —a
- a8q  — 1-agqtagg — 7
1—agq
also,
X L
— 18n—17 — 14dlt
Yi8n=8 = Txig nyise-tatise 17 1— L d(14dlt)
1
— 14dl —
=B =
1+dit
The other relations can be proved by similar way. O

The following cases can be proved similarly.
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2.3. The third system: x, | =

In this part, we obtain the form of the

I+yn—2%y— 5Yn— 87yn+1

Xn—8

Yn—8 _
-1 +Xp—2Yn—5%n—8

solutions of the following system of the difference equations

Xn—8
)
— 14X 2Yn—5%n-8

Yn—8

P — 1 N R
1+ Yn—oXp—s5yng "

Xn+1 =

(2.2)

where the initial conditions are arbitrary real numbers withy_,x_sy_g, y_1Xx_4y_7,Y0X_3Y_¢ # —landx_py_sx_g,X_1y_4X_7,X0Y_3X_¢ #

1.

Theorem 2.5. System 2.2 has a periodic solution of period (36) which takes the form

{x,, }

{yn}

2.4. The fourth system: x, | =

In this case, we solve the form of the

4(=1+agq)
a,b,c.d.e, f,g,hk, 1+dlt’ 1+emu’ IJrfpv7 71+2agq )
r(=1+bhr) s(—14-cks) '

7l+2bhr ’ 7l+2cks ' 1—=dlt’ 1— emw I fpv7

~m
—a,=b,—¢,— —f,—8&—h,—k, l+dlt7 T+emu > 1+fpv’
7q(71+agq) 7r(71+bhr) —s(—1+cks) ¢
—1+2agq 71+2bhr  —I4+2cks  —1+dlt>
a,b,c,d,.

71+emu7 71+fpv’

b
1$agq7 —1+bhr> 71+Lké’
—d(1+dlt),—e(1 +emu),—f(1+ fpv), %5 T

» —l4agq’
h—2bh%r k—2ck%s 1(—1+4dit) m(—1+emu) p(—1+fpv) q
—H—hhr’—H—ckv7 1+dit >

l’m7p7q7r7s7t7u’v

» —14-2agq>

I+emu > 1+fpv
5 t(1+dlt)  u(1-+emu) (1+fpvs’ a(—142agq)

71+2bhr’ —14+2cks’ —1+dlt > —1+emu > —1+fpv > —l+agq
b(=142bhr) c(— 1+2Lks)7d_dzlt7e_e mmf—fzp\/,

—1+bhr °  —l+cks
e Th kg
1—agq’® 1—bhr> 1—cks’*™? JERE
Yn—8 y | = Xn—8
T+Yn 2% —5Yn—8 2" T —1=Xy_2Yn—5%n—8

solutions of the following system of the difference equations

Xn—8
b
—1 =Xy 2Yn—5%n-8

Yn—8

T . o Yn+l =
L+ yn2X4—5Yn-8 "

Xp+1 =

)

(2.3)

where the initial conditions are arbitrary real numbers with y_,x_sy_g, y_1X_4y_7,Y0X_3Y_¢ # —l and x_oy_sx_g, X_1y_4X_7,X0Y_3X_¢ 7

—1.

Theorem 2.6. Every solutions of system 2.3 are periodic with period (36). Moreover {x,,yn}—_g takes the form

{xn }

{yn}

3. Numerical examples

! P
a7b7c7dve7f7g7h7k7m7 H%’Tfpv’q(l +agq)7

t(142dlt) u(142emu) v(1+2fpv)
r(1+bhr)7s(1+Cks)’ I+dlt > I4emu ° 14+fpv >
a(—1+agq) b(—1+4bhr) c(—1+4cks) —d —
_ I+agqg ° 1+bhr > l+4cks > 142dIt° 14+2emu’
- —f  g(l+agq) h(1+bhr) k(14cks) —I(1+2dlr)
1(+2fpv’)7l+a(gq ’ 71>+bhr ' —Idcks > TI+dlt >
—m(14+2emu) —p(1+2fpv
Ttemu ° 1+/pv 7q(_1 +agq)7r(_l +bhr)7
—t —u —v
s(_l +Cks)7 T+dit > T+emu 1+fpv’a’b’c7'“
— —b
l7m7P7q7’">s>l7’47V> 1+atqu7 1+bhr> ]+Lkg7
—d(14dlt) —e(1+emu) —f(1+fpv) g h
1+2dl£t ) 1+2€mu ) 1+2fpv > —1+agq’ —1+bhr’
= m’_l =D, —q—1,—8,~l,—U,—V,
b ¢ d(1+dlt) (1+emu) f(+fpv)
H—agq’ 1+bhr> 1+cks> 1+2dll ' 142emu) * 1+2f[v) 2
_8 _h
T—agq’> 1—bhr> T— ckv’l m,p;..

Here we consider some numerical examples to illustrate the behavior of the solutions of the systems which we studied.

Example 3.1. Consider the System 2.1 with the initial conditions x_g =15, x_7=—6.2,x_=—0.26,x_5=—13,x_ 4 =12, x_3=06,

X 2=9x1=-2,x=-6,y g=

77y—7 :83y76 = 70'3ay75 =

117}’—4 = 143 y-3 :z'say—Z =

16, y_1 = —9, yo = —0.3. See Figure

3.1 and see Figure 3.2 when we put x_g =15, x_7=62,x_¢=026,x_5=13,x_4=2,x 3=16,x_ 2 =9, x_1=2,x=6,y_g =7,

y-7=18,y =03,y s=11,y 4

=34,y 3=25,y2=26,y_1=9,y=03.



Journal of Mathematical Sciences and Modelling 189

plot of x(n+1)=y(n-8)/(1+y(n-2)x(n-5)y(n-8)).y(n+1)=x(n-8)/(1+x(n-2)y(n-5)x(n-8))
20 T T T T T T T

x(n)y (n)
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Figure 3.1

35 T T

plot of x(n+1)=y(n-8)/(1+y(n-2)x(n-5)y(n-8)),y(n+1)=x(n-8)/(1+x(n-2)y(n-5)x(n-8))

Figure 3.2

Example 3.2. See Figure 3.3, when we take System 2.1 and put x_g = —1.5,x_7=62,x_=0.6,x_5=13,x_4=1.2,x_3=0.6,
X_p= 0.9, X_1= 0.27 X0 = 0.6, Y-8 = 0.77 y_7= 71.8, Y_6= 0.3, y_5= 1.1, Vg4 = 1.4, y_3= 2.5, Y= 1.6, Y1 = 0.97 Yo = 0.3.

plot of x(n+1)=y(n-8)/(1+y(n-2)x(n-5)y(n-8)),y(n+1)=x(n-8)/(1-x(n-2)y(n-5)x(n-8))

x(n)y (n)

_4F
-6
-8r
10 ‘ ‘ ‘ ‘ ‘
10 20 30 40 50 60
n
Figure 3.3

Example 3.3. Figure 3.4 below describe the periodic solutions of System 2.2 when x_g = —1.5,
x 4=12x3=—-0.6,x2=09,x_1=02,x=06,y §=07y 7=—18,y =03,y 5=1
Y1 = 0.9, Yo = 0.3.

X_7 = 76.2, X_6 = 0.67 X_5 = 1.37
A,y 4=14y 3=25y ,=1.6,
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plot of x(n+1)=y(n-8)/(1+y(n-2)x(n-5)y(n-8)),y(n+1)=x(n-8)/(-1+x(n-2)y(n-5)x(n-8))
10 T T T T T T T T T

x(n)y (n)

Figure 3.4

Example 3.4. Consider the System 2.3 when x_g = —1.5, x_7=—-62,x ¢=06,x_5=13,x_4=—-12,x_3=-0.6, x_, = 0.9,
x_1=02,%=06,y 3g=07,y 7=—18,y =03,y 5=1.1,y y=—14,y 3=-25y ,=16,y_1 =0.9,y9 =0.3. See Figure

3.5.
plot of x(n+1)=y(n-8)/(1+y(n-2)x(n-5)y(n-8)),y(n+1)=x(n-8)/(-1-x(n-2)y(n-5)x(n-8))
\\
sl
|
Ol
2r I
| \‘ﬂ‘f A \‘ﬂ
o I ATV URAL Y
Rl Ea A
-2 U [ |
: |
| ‘J
i |
8l 4
-10F —
1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
10 20 30 40 50 60 70 80 920 100
n
Figure 3.5
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