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Abstract

In this paper, we show that the following systems of nonlinear difference equations

Tptl = ———— Yntl = ——, 2p41 = — for n € Ny
T + Yn Yn + Zn Zp + Tn
where a € [0,00) and the initial values xg, yo, 2o are real numbers, can be solved in explicit form.
Also, we investigate the asymptotic behavior of the solutions by using these formulae and give some
numerical examples which verify our theoretical result.
Keywords: Asymptotic behavior; explicit solution; nonlinear difference equation; system.
MSC 2010: 39A10.

1 Introduction

Recently, studying nonlinear difference equations and their systems have taken much attention see
[1-22] and the references therein. That is because nonlinear difference equations and their systems
have appeared in many scientific areas such as biology, physics, economics, etc.

Li and Zhu [10] studied the globally asymptotic stability of the nonlinear difference equation

TnTn—1+a
T =————forneN 1
n+1 Lo+ T 1 0, ( )

where a € [0,00) and the initial values are positive real numbers.

Abu-Saris et al. [1] investigated the globally asymptotically stability of the nonlinear difference

equation
TpTo_k +Q

T =———forneN 2
n+1 To + Lok 0 ( )
where k is a nonnegative integer, a € [0,00) and the initial values are positive real numbers.
Motivated by all above mentioned study, in this paper, we show that the following systems of
nonlinear difference equations
x = — =" zpy1=———forneN 3
P T el = T S = 05 (3)
where a € [0,00) and the initial values xg, yo, 2o are real numbers, can be solved in explicit form.
Also, we investigate the asymptotic behavior of the solutions by using these formulae and give some
numerical examples which verify our theoretical result.
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2 Solvability and the general solution of the system

In this section, we show that system (3) can be solved for both the case a = 0 and the case a > 0. We
also obtain its general solution in explicit form.

2.1 Casea=0

In this case, system (3) is in the form of

TnYn Ynzn ZnTn

Tppl = ———, = Znt1 = for n € Np. 4
n+1 T+ Un Yn+1 Yn + 2n n+1 o+ T 0 ( )
The changes of variables
1 1 1
Tn = —5 Yn= —H Zn = —, (5)
Up Un Wn,

where x,ynz, # 0 for every n € Ny, reduce system (3) to the linear system of difference equations
Unt1 = Up + Up, Uptl = Up + Wy, Wnpi1 = Wy + uy for n € Ny. (6)
By summing the equations of (6), we have
Unt1 + Unt1 + Wnt1 = 2 (up, + vy + wy) for n € Ny, (7)

whose solution is
Up + Vp + Wy, = 2" Ky for n € Ng, (8)

where Ko = ug + vg + wp, from (6) and (8) we can write
Up + Wpt1 = 2" K. (9)

From (6) and (9), one can obtain the equations

Un+t2 — Upt1 + Uy = 2nK07 (10)
and
Upg1 = Up — Un_1 + 2" LK. (11)
A particular solution of (11) is
2"K) (12)
3
From (11) and (12), we have
2n+1K0 2" Ko 2n—1K0 (13)
Unt1 — =, — — | vp—1 — .
n+1 3 n 3 n—1 3
Let oK
Th = Up — 0 for n € N(). (14)

Then, from (13) and (14), we obtain the equation
Tnil = Tn — 1 for n € Ny, (15)

whose solution is given by
Tenti =1 for i€ {0,1,2,3,4,5} (16)

which is periodic with period 6. Therefore, (14) and (16) imply that

Ky ug — 2v9 + wo
e T

11



Ikonion Journal of Mathematics 2020, 2(1)

2K, 2K, 2ug — vy —
Tl—vl_T—UO‘f‘wO_ 302— o go wo’ (18)
-2
o =11 —To = _W’ (19)
-2
r3="r2—T=—To= T ™ ;0 ha wO, (20)
QUn — v —
ri=ry—ry = —r = L, (21)
-2
T5=T4—T3=—(T1—TO)ZW; (22)
and so 6 6 6
20" — 1] 20 + 2 201 — 1]
U6n—26n +T0—U0< ) ( )—I—wg< > (23)
3 3
K, 26n+1 2) 26n+1 +1 26n+1 + 1
Vo1 = 20120 ) =y + v wo (24)
3 3 3
K, 26n+2 -1 26n+2 -1 26n+2 + 9
Venta = 2077220 Ly — g [ T——= ) + w0 + wo (25)
3 3 3
K, 26n+3 +1 26n+3 -9 26n+3 + 1
enss = 207320 g — g [ ") + g + wo (26)
3 3 3
K, 26n+4 +9 26n+4 -1 26n+4 1
Vensa = 2D fry = wg [ T ) 40 + wo (27)
3 3 3
K, 26n+5 1 26n+5 1 26n+5
V6én+5 = 26n+570 + s = UQ 7—1_ + Vo 7—1_ (28)
3 3 3
By using the formulae (23)-(28) in the second equation of (6), one can find the formulae
26n —1 N 26n -1 N 26n + 2 (29)
Wey = U V) w
6n 0 3 0 3 0 3 )
26n+1 +1 26n+1 —9 26n+1 +1
w6n+1—u0< 3 )—i—vo( 3 )—I—wo( 3 ); (30)
26n+2 4+ 92 26n+2 -1 26n+2 -1
w6n+2—u0< 3 )—i—’l}o( 3 )—i—wo( 3 >, (31)
26n+3 +1 26n+3 +1 26n+3 -9
w6n+3—u0< 3 ) +’Uo< 3 ) +w0( 3 >, (32)
26n+4 -1 26n+4 19 26n+4 -1
Wen+4 = UQ < 3 ) + o < 3 + wo ( 3 ) (33)
and
26n+5 9 26n+5 +1 26n+5 +1
Wen+5 = U < ) + v < ) +wo < > (34)
Similarly, by using the formulae ( 29) (34) in the third equation of (6), one can obtain the formulae
26n 42 20m 1 26n 1
U6n:u0< 3 >+Uo( 3 >+w0< 3 ), (35)
26n+1 +1 26n+1 +1 26n+1 -9
Ubn+1 = UQ <3) + Vo <3> + wo <3> s (36)
26n+2 -1 26n+2 +92 26n+2 -1
i (EE) g (Y L ()

12
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and

Now, by using the

3

26n+4 -1 26n+4 -1 26n+4 +92
e (ET ) o (BT g (202)

26n+5 +1 26n+5 —9 26n+5 +1
U6n+5 = U0 <3> + o <3> + wo <3> .

26n+3 —9 26n+3 +1 26n+3 +1
e () e () (52).

formulae in (23)-(40) into (5), we get the general solution of (4) as follows:

3T0Y020
6 = 070 (27 + 2) + woz0 (267 — 1) + woyo (267 — 1)
3z0Y020
PO T oz (21 1 1) + w020 (2771 + 1) + woyo (2771 — 2)
3zoYozo
Hon 2 = 20 (25792 — 1) + w20 (25772 + 2) + moyo (26772 — 1)
3zoYozo
O T oz (25795 = 2) + w20 (278 + 1) + oyo (2775 + 1)’
3zoYozo
O T Yoz0 (257FT 1) + woz0 (267 — 1) + woyo (20774 1 2)”
3z0Y020
oS = o0 (2675 + 1) + w0z (207+5 — 2) + woyo (267F5 4+ 1)
Yon = 3Z0Y020 ’
Y020 (26" — 1) + 2020 (26n + 2) + ZoYo (26" -1)
3z0Y0z0
Yot = 020 (271 = 2) + woz (26771 + 1) + oy (2671 + 1)
30Y020
Yont2 = 2 (2642 — 1) + oz (26712 — 1) + xoyo (26712 + 2)’
3z0Y02z0
Yont+3 = Yo<o (26n+3 + 1) + Toz0 (26n+3 - 2) + Z0oYo (26n+3 + 1) ’
3z0Y0z0
Yonta = Yozo (26m+H4 4 2) 4 mgzg (2604 — 1) + zqyp (2674 — 1)
3z0Y0z0
Yonts = ozo (25745 4 1) + oz (2675 + 1) + woyo (20770 — 2)
- 320Y020 ’
Yozo (20" — 1) + w20 (26" — 1) + zoyo (26" + 2)
3z0Y0z0
Fontl = Yo<o (26n+1 + 1) “+ Zo2o (26"+1 — 2) + ToYo (26n+1 + 1)’
3z0Yozo
o2 T oz (2772 1 2) + 2020 (26772 — 1) + woy (2772 — 1)
320Y020
o3 T Y020 (273 1 1) + w020 (2773 + 1) + woyo (2773 — 2)’
3z0Y0z0
ot = 020 (2578 1) + w20 (25774 1 2) + moyo (2674 — 1)
3z0Yozo
26n+5 —

Yozo (2605 — 2) + 2020 (2675 4 1) + zoyo (260+5 + 1)

13
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2.2 Casea>0

In this case, system (3) can be written in the forms of

$n+l+\[_$nyn+a+\/>xn+\/>yn’ (59)
Tn + Yn
+a+ =+
Yni1 + \/a _ Ynin T a fyn \/azn7 (60)
Yn + 2n
Zn+1+\/»_2nxn+a+fzn+fmn (61)
Zn + Tp,
and
Tl — \[ _ TnYn +a — fxn fyn (62)
Tn + Yn
Yn1 — \/& _ YnZn + a — \[yn - \/azn’ (63)
Yn + 2n
s — f_znxn—i-a fzn—fxn (64)
Zn + Tn,
From (59)-(61) and (62)-(64), we get the system
Xow  XpYF YA YRz Zi,  Zh X (65)
Xoq Xp Yy Yn—+1 Y Zn Zy. Zn Xi
where
tn+Va=X7, y+Va=Y,!, z+Va=27, (66)
and
*\/&:XE, yni\/a:Yn_v Zni\/a:Z'r:' (67)

for (xn + yn) (Yyn + 2n) (zn + ) # 0 and (z, £ Va) (yn £ Va) (2, £ v/a) # 0 for n € Ny. System (65)
can easily be solved. By iterating (65) for n > 0, we get

X+

X-‘r Y+ Y+ Yb—l— ZS_ Z+

X, Yy Yy Yy Zy Zy

2:Xo+<Yo+> Zg Y _ Yy

X \W) 2%y Yy

Z+ Xg

Z X’

ZEN* Xg 75z (XY (68)
Zy) X' Zy  Zy \Xy) Yy

AN AN AN N AN AN E. AN SN O AN . AN S AN
Xo) \Yo ) \Z) Y5 \Yg ) \Z ) \Xo) "Z5 \Zy) \Xg) \Yg

From (68), we conclude that the solution of system (65) is in the form of

X

Xo
Y

Yo

Zy

Zn

GG ()
G ) ()
)G

<

14
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From (69)-(71), we obtain

-GG (

Yo Y%/ \%Z /) \Xg

Z& (2N (XD YT\

%o _ (%0 Yo 74
(@) &) & ™)

T b’ﬂ T 7L+ n n+bn b7l+ n
<Xo+> " (Yo+> " (Zo+> T <Xo+> ) (Yo+> (ZJ) ) (75)
XO YE) ZO XO YE) ZO

for n € Np, which implies that
Ap+1 = Ap + Cpy Cpil = Cp + bn) bn+1 = bn + ap. (76)

By taking a, = up, ¢, = vp, by = wy, and ag = 1,bg = ¢g = 0, the solution of (76) can be obtained
from the solution of (6) as follows:

26n +92 26n+1 41 26n+2 -1
aen = 3 y A6n+1 = f7 a6n+2 = ?’ (77)
26n+3 —9 26n+4 -1 26n+5 +1
Ugn43 =~ Gona = — 53— Qb5 = — 5 (78)
26n -1 26n+1 +1 26n+2 +9
bﬁn = Ta b6n+1 = ?, 6n+2 — ?7 (79)
6n+3 6n+4 6n+5
ben+3 = 2 5 ks 1, ben+4 = %7 bent5 2 3 27 (80)
2677, 1 26n+1 9 26n+2 1
Con = 3 Contl = —— 5 Cbn42 = — 5 (81)
26n+3 +1 26n+4 49 26n+5 41
Con+3 = 5 Con+d = 5 Conts 3 (82)
Consequently, from (69)-(71) and (77)-(82), we have the following formulae:
() o) T @) T ) T ) T ()
Ten = \/a 61 6 26m_ 2642 261 N (83)
(Xg) & (%) 7 (Z0) T -(Xo) T () T (&) °
4 26n+1+1 i 26n+1+1 4 26n+172 _ 26n+1+1 _ 26n+1+1 B 26n+1 2
A )T @) o) )T )T
Tén+1 = a(X+) 26n4gl+1 (YJr) 26n4gl+1 (ZJF) 26n+3172 (Xf) 26"§1+1 (Y*) 26"§1+1 (27)2%;1 2
0 0 0 - 0
. 26n+2_4 n 26n+2+2 n 26n+2_ 4 B 26n+2_4 _ 26n+2+2 B 26n+2_4
. _\f(Xo) ) T (Zg) T+ (X)) T (Yo) T (%) B (85)
6n+2 — a(X+) 26n—§2—1 (Y+) 26n-;2+2 (Z+)26n§2_1 (X_) 26n-g2_1 (Y_)267H:;2+2 (Z_)26n-&:;2 1
0 0 0 - 0
4 26n+3 2 i 26n+3+1 " 26n+3+1 _ 26n+3 Py B 26n+3+1 B 26n+3+1
&) ) T (Zg) o+ (X)) T () (%) C
n+3 — 26n+3_o 26n+341 2611341 26n+3_o 26n+34 1 26n+347
Y ) i P () P () T () (o

15
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Tenid = (X‘*‘ 96n+4_ g
\/& 0 ) — 3 (Y0+) 26”‘;4 1
(X7) Ty (QZT)26n§4+2
e on
Tent5 = (Xy 204 (o) 1 (%) Bl : (X_)2 LS PRI i
+5 = Va 0) 5 (YJF 26145 _y 0 ° — (X_ 26n+4_ (YO ) . | 26nt4
(X+) 2611511 0 ) 3 (Z+ 26n+5 ) 3 (Y_ 26n+4_q (Z ) 3 2
0 3 (Y+ 26115 _o 0 ) 3 B J6n45 0 ) 3 _ 26n14
) ) (z) "5
Yo — (x: 263 (zH) s - (YO*)”S"T >
n \/a 0 ) 3 (Y+ 61 o — (X*) "1;5+1 (Zf) 26145 4
(X+ T 0 ) 3 (Z+) 56n_q (Yoi) 26n+3572 3
ey 7 B
Yenil = (X 2ot )’ 4222 0) ° N ’
) ) () - )T ()5 (7))
(Xgr) 26m§1 . 0 ) i <Z+> N 0 ) 3 (Y_ 26r;+2 0 ) 3
(YOJF) 20ntliy 0 —~ + (X* 26n+1 0 Zy 26’;—1 )
n TLJr n
Y6n+2 = \/5(X(T) At SN i (%) o (XO 26"+31 Yo B S6nt1
(X+) S <Y0 ) ’ - (Z+ 26mH249 ’ ) ’ - (Y7)26n+1+1 Za .
S o oy )
6n —+ n+2 0 3 n
y6n+3 = \/&(XJ) : -;3+1 26n+3 (ZO ) 8 = _ _ 26n+2 (YO_) = 22 1 6n
- (y0+) Ho (Xo) H2-1 (Z )2 12,
+1 + 3 _\ 22
il Tt )
Yen = (X+ 26n+4, " ) ’ - (Z+) 20341 - (X[;) : n-gSJFl _ 26n+3 _ (Z ) : =
+4 = Va 0) 7 (Y+ S6ntd_ 0 : — (X_ 26n+3 11 (YO ) 3 (Z* 26n+3
(X+ 26n+4 49 0 ) 3 (Z+ 26m+4 _ 0 ) 3 (Y_ 26n+3 0 ) 3 =
T B L Y p—
S 7 (x7)" nid (z) 55
Y 26n+5 (Z+ 2ontd 0 ) 3 6 0
bn+5 = \/&(Xar) 3 - + 26n+5 ° ) ’ - - (X_ 26n+4 (Yb_) 2 n+34 : 96n+4
(X+ 26n+511 (YO ) 3 e (Z+ 26n+5 0) 3 2 (Y_ 26n+4 _ (Z ) 3 =
o) (Y 2577511 0) : pont 5 (2 2614
( 6 " ) ’ (Zg_) EALRAE (X[;) 35“ (Yi) 267z+5 0 ) T ’
el ; T (xg) T (2)T
v : Zy =
(X+) 3 1 ( 0 ) 3 : (ZS_) 267;_‘. 0 ) ’ (YO—) 26”+5+1 ( )26 j5 2
6n n+5_g )
Z6n+1 = (Xg 20t (Yo') * (2 — +(X_)2 2 (Yy 2 %)= 2
1=va 0 ) 3 (Y"‘) 26n+1 ) _ (X*) 26n_1 0 ) 8 (Z—) 267 42
26n 0 3 n 3 n 0 3
(X(‘)") 'gl+1 (Y+) T (ZS-) 26 -gl+1 N ot (Y'O*) 26 3_1 - TR
_ X_ n+1
Z6n+2 = (X+ 20024 ’ ’ (ZS‘) 20ntl41 ( ) o (Y_ S6n+1 o °
Va2 ) 3 S6n+ _ 26n 0 ) 3 6
(Y"‘) 21 (X_) 14 (Z— 26n+14y
(Xar) 26n§2+2 0 3 (ZS') 6n+2_, 0 3 (YO_) 26Tl 5 ) 3
26m 3 3 .
,6n (YO+) :2—1 T + (X_) 26n+32+2 (Z—) 26 -§1+1 ’
26n+3 = \[(X+ SRS (z8) 3 1 7 96n+2
a 0) 3 (Y+ 26143 4 ¢ — (X* 26n+2 o 0 ) 5 (Z— 96n+2
(X(—)’—) 2671—;3“ 0 ) 3 (Z+ 26n+3_, ) 3 (Y* 26n+2_1 ) 5
(Yb‘f') 26nt341 0 ) ’ + (X_ 96n+3 0 ) ’ (Z* 26421
26 (XJr 56n+4 : (Z+ 26n+3 o ) 3 H 26n+3 ) 3
ntd = Va 0 ) i J6n 0 ) 3 _ o (YO_ .
(YJr 40 (X— 311 (Z_ 26n+3
(xH) N () D) )
26m 0 3 3 .
N . s (YOJr) z4+2 (Z+ — + (X7)26n+34 ) . (Z_)26 -gs 2
_ | 20ntd
nts = Ve L ) i Y, 2675 4 " ) ’ - (Xf 26n+4 (Yb ) 5 (- g6n+4
26n+ 0 3 6n ) —t (Z ) 1
X o2 s (ZéF 2074541 (YO*>26"+34+2 _ i
n _ 26m
Y, 241 (Z+ P + (XO—) 2 25 5 i (Z ) Ao
0 — _ 26n YO_ =t 6n
o R
’ ZO_ 2Gn";-&-l
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2.3 Behavior of the solutions of the system

In this section, we investigate the asymptotic behavior of the solutions of system (3) and give some
numerical examples which verify our theoretical result. The main result of this subsection is the
following theorem:

Theorem 1 The following statements are true
(i) If a = 0, then (y, Yn, zn) — (0,0,0) as n — oo.
(it) If a > 0, then (|zn|, |yn|, |2n|) — (Va, Va,/a) as n — oo.

Proof.
(i) From the formulae (41)-(58) the desired result immediately follows.

(ii) We prove (ii) for only zg,, since the proof is similar for the other subsequences of x,, y, and
zn. Note that the formula (83) can be written as follows:

2
Ten = \/6 1+ 26112 2671 26n 1 ,n € Np. (101)
(226)" (320) (226)7 -1
zo—+/a Yo—va z0—/a
Hence, we consider the function
o) = e
T —va
which supplies the property
|f (z)| < 1,if z <O,
{ |f (z)| > 1,if x > 0. (102)

That is, it is arise two specific cases from the formula (101) and the property (102):
(a) If 9 < 0, yo < 0 and zp < 0, then (zy, yn, 2n) — (—va, —/a, —y/a) as n — oco.
(b) If zp > 0, yo > 0 and zp > 0, then (x4, yn, 2n,) — (Va,Va,/a) as n — oo.

As to the other cases, we consider the sequence

= ((B50) T () T (350)

26n g
3

n>0

If s, — 0 as n — oo, then (zy, yn, 2n) — (—V/a, —/a, —/a) as n — oo. If s, — 00 as n — oo, then
(Tns Yn, 2n) — (Va,/a,+/a) asn — co. =

Now, we give some numerical examples to support our theoretical results related to system (3)
with some restrictions on the parameter a.

Example 2 We visualize the solutions of system (4) in figures (1)-(3) for a = 0 and for the sets of
initial values: {xg =5.2,y9 = 0.7, 20 = 3.1}, {xo = —5.2,yo = —0.7, 20 = —3.1}, {zo = 5.2, yo = —0.7,
20 = 3.1}, respectively.

[x(n), p(n). 2(n)]

[x(2), ¥(n), ()]

Figure 1 Figure 2 Figure 3

17
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Example 3 We visualize the solutions of system (3) in figures (4)-(6) for a = 3.14 and for the sets of
initial values: {xg = 0.9,y0 = 0.7, 20 = 2.5}, {xo0 = —0.9,y0 = —0.7, 20 = —2.5}, {z0 = 0.9, yo = 0.7,
20 = —2.5}, respectively.

)
[x(r). ¥(n). 2(m) ]

[x(m), ¥n), 2(2) ]

'
ES

Figure 4 Figure 5 Figure 6

Example 4 We visualize the solutions of system (3) in figures (7)-(9) for a = 100 and for the
sets of initial values: {xg=2.9,y0 = 5.1,20 = 7.8}, {zo = —2.9,y0 = —5.1,29 = —7.8}, {xg = —2.9,
yo = —5.1, z9 = 7.8}, respectively.

]

¥, z(2)]

o
i

[x(2).>

[x(n)

o
[x(n), ¥(n), z(n)]
' |

Figure 7 Figure 8 Figure 9

Example 5 We visualize the solutions of system (8) in figures (10)-(12) for a = 2018 and for the
sets of initial values: {xo = 1.5,y0 = 3.6,20 = 2.4}, { z9 = —1.5,y9 = —3.6, 29 = —2.4}, {xg = —1.5,
Yo = 3.6, z0 = —2.4}, respectively.

500 3000
=
400 100 W 2000
i
=] =
=z = 2
c o
2w Sl = 1000
s o
= =
= g
R0 = -300
= 10 20 30
"
100 -400
-1000
500
0 10 20 30 -2000

Figure 10 Figure 11 Figure 12

References

[1] Abu-Saris, R., Cinar, C., Yalcinkaya, I. (2008) On the asymptotic stability of z,.1 = %
Computers & Mathematics with Applications, 56(5): 1172-1175.

[2] Akgunes, N., Kurbanh, A. S. (2014) On the system of rational difference equations z, =
f(Tn—a1sYn—b1)s Yn = 9 Un—bysZn—c1)» 2n = g (Zn—cys Tn—ay)- Selcuk Journal of Applied Mathe-
matics, 15(1): 8 pages.

18



Ikonion Journal of Mathematics 2020, 2(1)

3]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

21]

Dekkar, I., Touafek, N. Yazlik, Y. (2017) Global stability of a third-order nonlinear system of
difference equations with period-two coefficients. Revista de la real academia de ciencias exactas,
f isicas y naturales. Serie A. Matemdticas, 111: 325-347.

Giimiig, M. Soykan, Y. (2016) Global character of a six-dimensional nonlinear system of difference
equations. Discrete Dynamics in Nature and Society, Article ID 6842521: 7 pages.

Haddad, N., Touafek, N., Rabago, J.F.T. (2017) Solution form of a higher-order system of differ-
ence equations and dynamical behavior of its special case. Mathematical Methods in the Applied
Sciences, 40: 3599-3607.

Haddad, N., Touafek, N., Rabago, J.F.T. (2018) Well-defined solutions of a system of difference
equations. Journal of Applied Mathematics and Computing, 56: 439-458.

Kara, M. Yazlik, Y. (2019) Solvability of a system of nonlinear difference equations of higher
order. Turkish Journal of Mathematics, 43 (3): 1533-1565.

Kurbanli, A.S., Cinar, C., Simsek, D., (2011) On the periodicity of solutions of the system of
rational difference equations. Applied Mathematics, 2: 410-413.

Kurbanli, A. S., Cinar, C. Simgek, D.(2011) On the behavior of positive solutions of the system
of rational difference equations z,.11 = ﬁ, Ynil = % Mathematical and Computer
Modelling, 53(5-6): 1261-1267.

Li, X., Zhu, D. (2003) Global asymptotic stability in a rational equation. Journal of Difference
Equations and Applications, 9(9): 833-839.

Ozkan, O., Kurbanli, A. S. (2013) On a system of difference equations. Discrete Dynamics in
Nature and Society, Article ID 970316: 7 pages.

Stevi¢, S., Alghamdi,M. A. /Alotaibi, A. Elsayed, E.M. (2015) Solvable product-type system of
difference equations of second order. Electronic Journal of Differential Equations, No:169: 1-20.

Stevi¢, S. (2017) New class of solvable systems of difference equations. Applied Mathematics
Letters, 63: 137-144.

Tollu, D.T., Yazlik, Y., Taskara, N. (2014) On fourteen solvable systems of difference equations.
Applied Mathematics and Computation, 233: 310-319.

Yalcinkaya, 1., Cinar, C. Simsek, D. (2008) Global asymptotic stability of a system of difference
equations. Applicable Analysis, 87(6): 677-687, DOI: 10.1080/00036810802140657.

Yalcinkaya, I. (2008) On the global asymptotic stability of a second-order system of difference
equations. Discrete Dynamics in Nature and Society, vol. 2008, Article ID 860152:12 pages,
doi:10.1155,/2008 /860152.

Yalcinkaya, I., Tollu, D.T. (2016) Global behavior of a second-order system of difference equations.
Advanced Studies in Contemporary Mathematics, 26(4): 653-667.

Yazlik, Y., Elsayed E.M., Taskara, N. (2014) On the behaviour of the solutions of difference
equation systems. Journal of Computational Analysis & Applications, 16(5): 932-941.

Yazlik, Y., Tollu, D.T., Taskara, N. (2015) On the behaviour of solutions for some systems of
difference equations, Journal of Computational Analysis & Applications, 18(1): 166-178.

Yazlik, Y., Tollu, D.T., Taskara, N. (2015) On the solutions of a max-type difference equation
system. Mathematical Methods in the Applied Sciences, 38(17): 4388-4410.

Yazlik, Y., Tollu, D.T., Taskara, N. (2016) On the solutions of a three-dimensional system of
difference equations. Kuwait Journal of Science 43(1): 95-111.

19



Ikonion Journal of Mathematics 2020, 2(1)

[22] Yazlik, Y., Kara, M. (2019) On a solvable system of difference equations of higher-order with pe-
riod two coefficients. Communications Faculty of Sciences University of Ankara Series A1 Math-
ematics and Statistics, 68(2): 1675-1693.

20



