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Abstract. In this paper, we investigate the form of the solutions of the following systems
of difference equations of second order

Xpiq = XnYn—1 Yot = Xn—1Yn
n—+ - T n+1 — s
Xn + Yn Xn + Yn
XnlYn—1 Xn—1Yn
Xnel = ﬁ/ Yn+1 = ﬁ/ n=20,1,..
n n n n

where the initial conditions x_1, x9, ¥_1 and y are arbitrary nonzero real numbers.
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1 Introduction

In this paper, we deal with the behavior of the solution of the following system of difference
equation

Xy = XnlYn—1 y _ Xn—1Yn
n+ - ’ n+1 — s
Xn + Yn Xn + Yn
XnYn—-1 Xn—1Yn
Xn+1 = ‘o — y ’ ]/n+1 - X, — y 7 n= 0/ 1/---/
n n n n

where the initial conditions x_1, xg, y—1 and yp are arbitrary nonzero real numbers.

The hypothesis of difference equations involves a focal position in applicable analysis.
There is no uncertainty that the hypothesis of difference equations will keep on playing a
vital part in science overall.

Nonlinear difference equations of order greater than one are of principal significance in
applications. Such equations likewise normally seem like discrete analogs and numerical ar-
rangements of differential and defer differential equations, showing several assorted wonders
in science, biology, physics, physiology, engineering, and economics.
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As of late, there has been incredible enthusiasm for examining difference equation sys-
tems. One reason for this is the need for a few strategies to investigate equations emerging in
mathematical models portraying genuine. For instance, there are many papers related to the
system of difference equations.

Clark and Kulenovi¢ [4] have been investigated the positive solutions behavior of the fol-
lowing system

Xn y _ Yn
a+cy,’ Ly dx,

The authors in [20] have obtained the solutions form of the following system of difference
equations

Xnt1 =

N 1:Axn+yn y 1:Aern
n+ xﬂ_p 7 n+ yn_q .

Touafek and Elsayed [25] investigated the periodic nature and gave the form of the solu-
tions to the following systems of rational difference equations

Yn _
toi(El Ly T g (El £

Din et al. [5] dealt with the behavior of the solutions of the following fourth-order system
of rational difference equations of the form

Xn41 =

_ XXy_3 . X1Xp—3
T B alnnavns T Bl e 12X

The persistence and the asymptotic behavior of positive solutions of the system of two
difference equations of exponential form

Xn+1

- —X
Xpt1 = a+bxy_1e”V, Yy =c+dy,_1e ",

have been studied by Papaschinopoulos et al. [21].
Yalginkaya [27] obtained the sufficient conditions for the global asymptotic stability of the
system of two nonlinear difference equations

Xn + Yn-1 T Yn + Xn-1
Ynyu1—1 7" yaxy g — 1

Elsayed [9] investigated the expressions of solutions and the periodic nature of the follow-
ing systems of rational difference equations

Xn41 =

Xn—3 Y1 = Yn-3
+1+ ynxn72xn73/ " 1+ x4Yn—2Yn—3

Yang et al. [29] studied the global behavior of the system of the two nonlinear difference
equations

Xn41 =

Xn4+1 = ﬂ, Yn+1 = Byn .
1+yh 1+xh
Camouzis and Papaschinopoulos [2] studied the dynamics of a system of the rational
third-order difference equation

X
xn+1:1+ - ’ yn+1:1+ In .

n—m xn—m
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The expression of solutions to the following system of nonlinear difference equations

f(zn) f(xn) f(yn)

Xn+1 = y 1/ yn+1— Z 1/ Zn4+1 = X 1/
n— n— n—

has been studied by Williams [26].
Definition (Periodicity).
A sequence {x,};’ _, is said to be periodic with period p if x,,, = x, for all n > —k.

2 Form of the solutions

Consider the system

XnYn-1 Xn—1Yn
X = —, =—, n=0,1,.., 2.1
n+1 Xn + Un Yn1 X+ Un (2.1)
with the initial values are arbitrary nonzero real numbers with xo # —yo, x_1 # —y_1 and

XoY—-1 # —X-1Y0.
In the following result, we realize the form of the solutions of System (2.1).

Theorem 2.1. Let {x,, yu}5_; be the solutions of System (2.1). Then for n =0,1,2, ...

a”+1b”c"d" anbncn+1dn
Yen = Groyn(brd) (adbo) Yon = Groyb+d)  (ad+bc)"”
an+lbncndn+l anbn+lcn+1dn
Xen+1 = (a+0)" 1 (b+d)" (ad+bc)™’ Yen+1 = (a+c)" L (b+d)" (ad+bc)"’
an+] bt Cn+] dn+] an+l bn+l Cﬂ+l qn
Xen+2 = (a+c)" (b+d)" (ad+bc)"+1” Yen+2 = (a+c)" (b+d)" (ad+bc)* 1"
al bn+1 Cn+1 dn+1 anbn+1 Cn+l dn+]
Yon+t3 = (arom i brdy(adtboyn’ Y63 = ok i (brd) ™ (ad+bo)n’
un+] bn+] Cn+2dn 11"+2b" Cn+l dn+1
Xon+4 = (a+0)" 1 (b+d)" (ad+bc)+1” Yent+4 = (a+¢)" 1 (b+d)" (ad+bc) 1"
an+lbn+26n+1dn+l an+] bn+]cn+ldn+2
X6n+5 = (a+0)" L (b+d) "+ (ad+bc)"+1” Yéen+5 = (a+)" 1 (b+d)" T (ad+bc)"+1”

where xo =a, x_1=b, yo=c¢, y_1 =d.

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

npn—1.n-14n-1 n—1yn—1_.ngn—1
a'b" " d a" " c"d

Xen—6 — (@t )1 (b+d)" 1 (ad+bc)—1” Yon—6 = ()" (b+d)" 1 (ad+bc)"—1”
x . u"h”_lcn_ld” . an—lbncndn—l

6n—-5 — (a+c)" (b+d)" T (ad+bc)"1” Yen—5 = (a+c)" (b+d)" T (ad+bc)"1”
x _ anbn—lcndn _ arlbncndn—l

6n—4 (a+c)"1(b+d)"1(ad+bc)"’ Yen—a (a+c)" T (b+d)" T (ad+bc)"’
x . an—lbncndn o an—lbncndn

6n—-3 — (a+c)"(b+d)" (ad+bc)"—1” Yen—3 = (a+c)" (b+d)" (ad+bc)"—1”
x o a"b”c”+1d"_1 o a»1+1b»1—lcndr1

n=2 = Grombrd(adtbe)y’  Y6n=2 = Gron(brd) 1 (ad o)t

a"b”‘*’%"d” anbncndm—l

Yon—1 = (aFo)"(b+d)" (ad+bc)"” Yen—1 = ey ord)y  (ad+be)
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Now, it follows from System (2.1) that

Xén

Yen

Similarly

X6n+1

Xen—1Y6n—2
Xen—1 1+ Yen—1
anbn+1cndn an+1bn—1cndn
((a +c)"(b+d)*(ad + bc)”> ((a + o)1 (b+d)*1(ad + bc)"

)

nbn+1 ngn npn ndn+1

((a + o) (b + d)*(ad + bc)"> * ((a 0" (b + d)"(ad + be)"
a2n+1 bZn C2nd2n

((a +¢)?"(b+d)?*~1(ad 4 bc)?"

) (a+c)"(b+d)"(ad + bc)"

)

arprcd (b +d)
a2n+1 bzn C2n dZn
(a+c)"(b+d)"—1(ad + bc)"amb c"d" (b +d)
an+1bncndn
(a+c)"(b+d)"(ad + be)"’

Yen—1X6n—2
Xen—1 1+ Yen—1

nph ndn+1 nph n+1dn 1
<(a+c)”(b+d)”(ad+bc)”> ((a+c)”(b+d)”1(ad+bc)”

)

nbn+1 1 n npyn ndnJrl
((a+c)”(b+d)”(ad+ bc)”) + ((a 0" (b + d)"(ad + bo)"

aananZn—HdZn
n n n
< (a+ )2 (b+ d)y> 1(ad + bc)Zn) (a+¢)"(b+d)"(ad + be)

abiend® (b + d)
aZn bZn C2n+1d2n

atbrctdn(a + c)"(b+ d)"~1(ad + bc)"
a”b”c”“d”

(a+c)"(b+d)"(ad + be)"

XéenYen—1
Xen + Yen

n+1bn ngn ab"c ndn+1
((a+c) "(b+d)"(ad + bc)" ) ( a+c)"(b+d)"(ad + be)"

)

)

(
n+1bn nqn a'b'c n+1dn

<(a—|—c) "(b+d)*(ad 4 bc)" > <
a2n+1b2n 2nd2n+1

n n n
<(“ + )2 (b +d)*"(ad + bc)2”> (a+c)"(b+d)"(ad + be)
anbretdt(a+c)
a21’l+1b2nc2nd2n+l
abcd™(a + )" (b + d)" (ad + be)"

an+1bncndn+1
(a+ )" (b + d)"(ad + bc)"”’

a+c)"(b+d)"(ad + bc)"

)
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YenXen—1

Yen+1 =
Xen + Yeén

abc n+1dn nbn+1 ngn
<(a+c) "(b+d)"(ad + be)" > < a+c) (b+d)" (ad+bc)”>

(
n+1bn ctdn ab"c n+1dn
<(a—|—c) "(b+d)"(ad 4+ be)n ) ( (a4c)"(b+d)" (ad—l—bc)”)
aanZn—H 2n+1d2n
<(a P (b T d) P (ad bc)2”> (a4c)"(b+d)"(ad + bc)
a*b"cd™(a + c)
aan2n+1CZn+1dZn
atbrctd"(a + c)"t1(b+d)"(ad + be)"
anbn+1cn+ldn
(a+c)" 1 (b+d)"(ad + be)"

Hence, we have

X6n+1Y6n

Xeny2 = ——————
Xen+1 + Yen+1

n+1bn ndn—i—l npn n+1dn
<(a+c)"+1(b+d)”(ad+bc)"> ((a+c)”(b+d)"(ad+bc)”)

n+1bn ndn+1 nbn+1 n+1dn
((u O (bt d)(ad + bc)”) + ((a O (b + d)(ad + bc)n)
a2n+1b2nC2n+1d2n+l "
((a (bt A (ad bc)2”> (a4 )" (b+d)"(ad + bc)
anbrctd (ad 4 be)
a2n+1b2nC2n+ld2n+1
arb"c"d™(a + )" (b +d)"(ad + bc)"+1
an+1bncn+1dn+1
(@+¢)"(b+d)"(ad + be)1’

Yen+1Xen

Yenyz = ————
Xen+1 + Yen+1

nanrl n+1dn n+lbn ngn
((a +c)" (b +d)"(ad + bc)”) ( (a+c)"(b+d)"(ad + bc)”)

n+1bn ndn+1 nbn—i-l n+1dn
((a O (b + ) (ad + bc)"> + <(a O (bt d) (ad + bc)”)
a2n+1b2n+1c2n+1d2n
<(a T C)2”+1 (b m d)zn(ad T bc)2”> (a + c)ﬂ—i—l (b —+ d)"(ad + bc)n
a"bc"d" (ad 4 be)
a2n+1b2n+1c2n+1d2n
atbrcd"(a + c)" (b + d)"(ad + be)"+1
an+1bn+1cn+1dn
(a+c)"(b+d)"(ad + bc)r+1°
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We have
Xgpis = Xen-+2Y6n+-1
" Xen+2 + Yen+2
n+1bn n+1dn+1 nbn-l—l n+1dn
B <(a F o) (b+d)(ad + bc)nH) < (@a+c)" 1 (b+d)"(ad + bc)")
- n+1bn n+1dn+1 n+1bn+1 n+1dn
<<a b+ )y (ad+ bc>n+1> " <<a+c>n<b+d>n<ad+bc>nﬂ>
a2n+1b2n+1C2n+2d2n+l
n n n+1
- <(a P (b T d) (ad + bc)2"+1> (a+4c)"(b+d)"(ad + bc)
- an+1bncn+1dn(b+d)
a2n+1b2n+1C2n+2d2n+1
T @ e dn (a4 o) (b + )" (ad + be)”
anbn+lcn+1dn+l
= (a+ o) (b+d)"(ad + be)"
Yonss = Yen+2Xen+1
" Xen+2 + Yen+2
n+1bn+1 n+1dn n+1bn ndn+1
_ <<a+c> "(b+d)"(ad + bo) ) <<a+c>"+1<b+d> <ad+bc>">
- qtt1lpnen+lgn+l gt tipntlon+lgn
<(a+c) "(b+d)"(ad + be) ”*1) ( (a+c)"(b+d) (ad+bc)”+1>
2n+2b2n+1 2n+1d2n+1 "
- <(a+c)2n+1(b+d)2” ad+bc2"+1> a+c)"(b+d)"(ad + bc)
- a1t 1dn (d + b)
a2n+2b2n+1 2n+1d2n+1
~ @ e ign(a + ¢) (b + d)"+ (ad + be)"
B an+1bn+1cndn+1
 (a+c)ti(b+d)r 1 (ad + be)"
Similarly
X n n
Xenis = 6n+3Y6n+2

Xen+3 + Yen+3

nbn+1 ndn+1 n+1bn+1 n+1dn
((a+c)”+1(b+d”+1 ad + bc)" ) (a+c)(b+d) (ad+bc)”+1>

a+c)" "1 (b+d)"*(ad + bc)"

nbn+1 n+1dn+1 n+1bn+1 ndn+1
<(a + ¢)"t1(b + d)"+1(ad 4 be)" ) < (a+c)r+1(b+d)r+1(ad + be)" )
2n+1b2n+2 2n+1d2n+1
((a + C)2n+l(b + d)2ﬂ+l ad + be 2n+1>
anbn+1cndn+1 (C + (Z

a2n+1b2n+2 2n+2d2n+1

atbntiendntl(g + c)n+1(b 4 d)"(ad + be)rt1
an+1bn+lcn+2dn

(a4 c)™1(b+d)"(ad + bc)"+1’
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Yonra = Yen+3Xen+2
" Xon+3 + Yent3
n+1bn+1 ndn—H n+1bn n+1dn+1
B ((a+c)”+1(b+d”+1 ad + bc)" ><a+c (b+d)r (ad+bc)”+1>
- nbn+1 n+ldn+1 n+1bn+l ndn—i-l
<(a + ¢) (b 4 d)"*+1(ad + be)" > < (a+c)"*+1(b+ d)"*1(ad + bc)" >
2n+2b2n+1 2n+1d2n+2 +1 "
l’l n
B <(a_|_c)2n+1(b+d)2n+l ad + be 2n+1> a+c)" (b +d)" (ad + be)"
- anpntlcngn+1 (C 4 a
a2n+2b2n+1 2n+1d2n+2
- a"b"Flend 1 (g + o)+ (b + d )" (ad + be)"+1
an+2bncn+1dn+l
~ (a+c)"tL(b+d)"(ad + be)rt1
We have,
Xepis = Xén+4Y6n+3
" Xen+4 + Yén+a
n+1bn+1 n+2dn n+1bn+1 ndn+1
_ <<a+c>"+1<b+d> <ad+bc>"+1> <<a+c>"+l<b+d>"+1<ad+bc> )
- n+1bn+1 n+2dn n+2bn n+1dn+1
((a +¢)"1(b+d)"(ad + bc ”“) ( (a+c)" 1 (b+d)"(ad + bc)”“)
2n+2b2n+2 2n+2d2n+1 “ "
1’! n
B ((a ¥ 0)2+2(b + d)2+ (ad + be 2n+1> a+c)" (b +d)"(ad + b)
N arH1prent1dn (be + ad)
a2n+2b2n+2 2n+2d2n+1
T gHpnentign(g 4 o)t (b + d) L (ad + be)ntl
a + 1bn+2cn+1dn+1
T @+ o) (b+d) i (ad + be)r L
X
Yonss = Yen+aXen+3

Xon+4 + Yenta

n+2bn n+ldn+1 nbn+1 n+1dn+1
( (a4 )"t (b+d)"(ad + bc)”“) ( (a4 c)" (b4 d) 1 (ad + bc)”)

an+1bn+1cn+2dn an+2bncn+1dn+1
<(a FO)" (b +d) (ad + bc)”+1> <(a o) (b+d)(ad + bc)”+1>

a2n+2b2n+1c2n+2d2n+2 1 ; ]
((a ¥ 0)2+2(b + d)2+ (ad + bc)2n+l) (a+¢)"" (b +d)" (ad + be)
arHprentidn (be + ad)
a2n+2 b2n+1 C2n+2d2n+2
ahtlpnen+lgn (tZ + C)n+1(b + d)n+1 (ad + bc)nJrl
an+1bn+1cn+1dn+2

(a4 c)"1(b+d)*+1(ad + bc)" 1
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The proof is complete. m]

The following two theorems are devoted to the existence of prime periodic solutions of
period twelve.

Theorem 2.2. Suppose that a = —2c, b = d. Then the System (2.1) has a periodic positive solution of
period twelve, taking the following form

{x,} = {a, 2d, —a, _zd, a,—b,—a,—2b,a, g, —a,b,a,2d, } ,

{yn} = {c, —b,—a, %d, —2a,—d,—c,b,a, ?,Za, b,c,—b, } )

2
Proof. Assume that a = —2c and b = d, then we see the solution of System (2.1) as follows:
—d
Xion = 4, Xiop41 =2d, Xppi2 = —4, Xip43 = N X12n+4 = 4, X12p45 = —b,
b
Yionte = —4, Xizay7 = —2b, Xiouis =4, Xi2ut9 = 5, Xi2e410 = —4, Y2 =0,
—d
Yiow = ¢ Yint1 = —b, Yizw2 = 0, Yi2ne3 = o, Yienra = —28, Yionis = —d,
b
Vizute = —C Y7 =b, Yiouis =4, Yiui9 = 5’ Yint10 = 24, Yiou+11 = .
Thus we have a periodic solution of period twelve and the proof is complete. m]

Theorem 2.3. Suppose that a = c,b = —2d . Then the System (2.1) has a periodic positive solution
of period twelve, it will be taken the following form

d —b b d
{xn} = {a, 5 —c, 7,11, 2d, —c, v a,—d,—a,—2d,a, 5> } ,

b —b —a b a
{yﬂ} - {Cl EIZCI 7/ 7/ E; —ﬂ,d, —2ﬂ, _d, Z,d,} .

Proof. Assume that a = c and b = —2d then we see the solution of System (2.1)

d -b
Yo =4, Xi2pil = 5, Xi2n42 = <6 Xi2n43 = 5o, Xionkd =4, Xiong5 = 2d,
b
Xignt = —C X7 = gy Xion4s =4, Xiany9 = —d, X12n+10 = —a, X12p411 = —2d,
b —b —a b
Yiow = €, Yion+1 = 5’ Yion42 = 2c, Yion+3 = 5 Yion+4 = o Yion+s5 = 5’
a
YVionte = —a, Yiznt7 =4, Yion48 = —24, Yiont9 = —d, Yi2nt10 = 5 Yininn = d.
Thus we have a periodic solution of period twelve and the proof is complete. m|

Lemma 2.4. Let {x,, v, }5__4 bea positive solution of System (2.1), that is x,,y, >0, n = —=1,0,...,
then

lim x, = lim y, = 0.
n—oo n—o0
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Proof. Using the fact that
(a+c)(b+d)(ad + bc) = 2abed +d(b + d)a® + c(d* 4+ b*)a + b(b +d)c?,
we get

abed
(a+c)(b+d)(ad+ be)

—_

< E’
from which it follows that

abcd L |
((a+c)(b+d)(ad+bc)> <o

So, it follows that

lim x, = lim y, = 0.
n—o0 n—oo

Consider the system

XnYn—1 Xn—1Yn
Xpi1 = ———, =—, n=01,.., 2.2
n+1 Xy — Yn Yn+1 Xy — Yn ( )
with the initial values are arbitrary nonzero real numbers and xo # yo, x_1 # y_1 and xoy_1 #
X-1Yo-
In the following result, we realize the form of the solutions of System (2.2). O

Theorem 2.5. Let {x,,y,} be the solutions of System (2.2). Assume that xo, x_1, yo and y_q are
arbitrary nonzero real numbers with a # c, b # d and ad # bc, then the solutions of System (2.2) are
given by the following formulas for n =0,1,2, ...

(—1)”a”+1b”c”d” (—1)”a"b"c”+1d”
Xon = (a—o)"(b—d)"(ad—bo)"’ Yon = G=c(o—dy" (ad—bc)"
o un+1bncndn+1 . unb11+1cll+ldn
Xon+1 = (a—c)"+1(b—d)" (ad—bc)"’ Yen+1 = (a—c)" X (b—d)" (ad—bc)"
(_1)nan+1hncn+ldn+l (—1)"u"+]b"+]c”“d"
Xon+2 = (a—c)"(b—d)" (ad—bc)"+1” Yen+2 = (a—c)" (b—d)" (ad—bc)"+1”
anb1'1+lcn+]dn+1 an+1bn+lcndn+l
Xont3 = oo i (o—d) (ad—bo)" Yen+3 = = Goyi (b —d) (ad—bo)
(71)n+lan+1bn+1cn+2dn (71)n+1un+2bncn+1dn+l
Yen+d = oyt (p_d)t (ad—be) T Yon+4 = ooy To—a)yt(ad—be)+1”
un+1 brl+ZC;1+1dn+l ﬂ"+1 bn+lcn+1dn+2
X6n+5 = (a—c)" 1 (b—d)"* L (ad—bc)" 1’ Yen+5 = (a—c)" 1 (b—d)"* I (ad—bc)" 1’

such that xo =a, x_1 =0b, yo=c¢, y_1 =d.

Proof. The proof is similar to that of Theorem 2.1 so it will left to the reader. |

3 Numerical examples

In this section, we shows some numerical examples that confirm the results obtained for
System (2.1) and System (2.2).

Example 3.1. Consider System (2.1) with initial conditions x_; = 0.52, xp = 09, y_; =
—0.4, yo = 0.2, then the solution are unbounded and goes to infinity. (See eqreffigl).
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pIOt of Xn+1zxnyn—1/Xn+yn’yn+1:ynxn—1lxn-l-yn

4 | | | | | | | |

2t * .
»l»»‘»"»"»v\"\")'\'\'“‘)‘)“‘
= TR

0 1|o 2|o 3|o 4|o 5|o elo 7|o 8I0 90

n

Figure 3.1: This figure displays the behavior of the solution of the System (2.1) when x_; =
052, xo =09, y_1 =—-04, yo =102

Example 3.2. Consider the System (2.1) with x_1 = 0.5,x9 = —1.8,y_1 = 0.5, yo = 0.9, then
the solution is periodic with period twelve and takes the form
{ (0.5,0.5), (—1.8,09), (1,—0.5), (1.8,1.8), (—0.25,—0.25), (—1.8,—1),
(

—-0.5,-0.5), (1.8,—-0.9), (—1,.5), (—-1.8,—1.8), (0.25,0.25), (1.8, —3.6), ... } (See Fig-
ure (3.2)).

pIOt Of Xn+1:Xnyn-llxn+yn'yn+1:ynxn-1/yn+xn

x(n),y(n)

Figure 3.2: This figure shows the periodicity of the solution of the System (2.1) with x_; =
0.5,x0 = —1.8,y_1 = 0.5, yo = 0.9.

Example 3.3. Consider the System (2.1) when we put the initial conditions x_; = 10, xg =
—1.8, y-1 = =5, yo = —1.8, then the solution is periodic with period twelve and takes the
form

{ (10,-5), (—-1.8,—-1.8), (—2,5), (0.5,—3.6), (1.8,-5), (—5,0.9),

(—1.8,5), (—10,1.8), (1.8,—5), (2.5,3.6), (—1.8,5), (5,—0.9),.. } (See Figure (3.3)).
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Figure 3.3: This figure shows the periodic solution of period twelve of the system x,,1 =
XnYn—1/(Xn +Yn), Yn+1 = Xn—1Yn/ (Xn +yn), when x_; = 10, xo = —1.8, y_1 = =5, yo = —1.8.

Example 3.4. Suppose the difference equations System (2.1) with the positive initial conditions
x_1 =05, xo =118, y_1 = 0.96, yo = 0.9. Then the solutions are bounded and converges to
zero (See Figure (3.4)).

p|0t of Xn+1:Xnyn—1/Xn+yn’yn+1:ynxn—1/yn+xn
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Figure 3.4:  his figure shows the boundedness of the solution of the system x,.; =
XnYn—1/ (Xn +Yn), Yn+1 = Xn—1Yn/ (Xn + yn), when x_1 = 0.5, xo = 1.18, y_1 = 0.96, yo = 0.9.

Example 3.5. Consider the System (2.2) when we choose the initial conditions x_1 = 7, xg =
5 y-1 =9, yo = 0.9, then the solution is bounded (See Figure (3.5)).

Example 3.6. Consider the System (2.2) when we take x_; = —0.3, xo = —04, y_; =
—0.4, yo = —1.4, then the solution is unbounded and goes to infinity (See Figure (3.6)).
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Figure 3.5: This figure shows the boundedness of the solution of the System (2.2), with
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Figure 3.6: This figure displays the unboundedness of the solution of the system x,;
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—1.4.
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