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Abstract
In this paper, we have investigated the periodicity of the well-defined
solutions of the system of difference equations
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1. Introduction

In recent years, there has been a lot of interest in studying difference equations an their systems
[1-24]. One of the reasons for this is a necessity for some techniques which can be used in investigating
difference equations and their systems arising in mathematical models describing real life situations in
population biology, economics, probability theory, genetics etc. There are many papers with related to
the systems of difference equations for example,

In [3] Cinar studied the solutions of the systems of the difference equations
1 Y,

Xog=—, Y, = .
n+1 ' In+l
yn Xn-l yn-l

In [2] Camouzis and Papaschinnopoulos studied the global asymptotic behavior of positive
solutions of the system of rational difference equations
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In [11] Kulenovi¢ and Nurkanovi¢ studied the global asymptotic behavior of solutions of the system
of difference equations
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In [22] Yalcinkaya and Cinar studied the global asmptotic stability of the system of difference
equations
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In [12] Kurbanli et al. studied the periodicity of solutions of the system of rational difference
equations
_ Xn—l + yn _ yn—l + Xn
" YnXaa _17 " X\ Yna _1.
In [13] Kurbanli et al. studied the behavaior of positive solutions of the system of rational difference
equations

In this paper, we investigated the periodicity of the well-defined solutions of the difference equation
system
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where ug,u_;,vg, V., Wy, W, € R\{0} and « > 0. Note that system (1) can be written as
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of system (1) for the remaining part of the paper.

by the change of variables u, =

=z,. That’s why, we will consider system (2) instead

2. Main Result
Our main result in this paper is the following:
Theorem 1. Let y,=a,y,=b, x,=c¢,x,=d, z,=¢,z,="f be nonzero arbitrary real numbers and

{X,. Y, 2, } be asolution of system (2). Also, assume that ad =1,bc=1, (b+c)=0 and (d+a)=0. Then,
all solutions of system (2) are as following:
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Proof. We prove the theorem by induction for k. If k = 0, from system (2) we have
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Now, suppose that k >0 and that our assumption holds for k =n-1. That is;
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From system (2), we have the following for k =n:
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Therefore, the proof is completed by induction.

The followig Corollary is a natural result of Theorem 1.

Corollary 1. Let y,=a,y,=b,x,=c¢,x,=d,z,=e,z,="f be nonzero arbitrary real numbers and
{X,: Yar 2, } be a solutions of the system (2). Also, assume that ad #1,bc=1, (b+c)=0 and (d+a)=0.
Then the sequences (x,), (y,) and (z,) are six periodic.

References
[1] Akglines, N., Kurbanli, A. S. (2014) On the system of rational difference equations
X, = T (X0 Yoo ) Yo = 9(Vars, 120 ) 2o =0(z, X, )- Selcuk Journal of Applied Mathematics, 15(1): 8
pages.

[2] Camouzis, E., Papaschinopoulos, G. (2004) Global asymptotic behavior of positive solutions of the

system of rational difference equations xn+l=1+i, Yo, =1+ Yo Applied Mathematics Letters,
X

n-m n—-m

17:733-737.

[3] Cinar, C. (2004) On the positive solutions of the difference equation system x_,, = i You = y;
yn n-1Jn-1

Applied Mathematics and Computation, 158:303-305.
[4] Elabbasy, E. M., EI-Metwally, H., Elsayed, E. M. (2008) On the solutions of a class of difference
equations systems. Demonstratio Mathematica, 41 (1):109-122.



Ikonion Journal of Mathematics 2020, 2 (2)

[5] Elsayed, E. M. (2008) On the solutions of higher order rational system of recursive sequences.
Mathematica Balkanica, 21(3-4):287-296.

[6] Elsayed, E. M. (2009) Dynamics of a recursive sequence of higher order, Communications on
Applied Nonlinear Analysis, 16(2):37-50.

[7] Elsayed, E. M. (2010) On the solutions of a rational system of difference equations. Fasciculi
Mathematici, 45:25-36.

[8] Gurbanlyyev, A. (2016) On a system of difference equations. European Journal of Mathematics and
Computer Science, 3(1):1-14.

[9] Gurbanlyyev, A., Tutuncu, M. (2016) On the behavior of solutions of the system of rational
difference equations, European Journal of Mathematics and Computer Science, 3(1):23-42.

[10] 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.

[11] Kulenovi¢ M. R. S., Nurkanovié, Z. (2005) Global behavior of a three-dimensional linear fractional
system of difference equations. Journal of Mathematical Analysis and Applications, 310:673-689.

[12] Kurbanli, A. S., Cinar, C., Simsek, D. (2011) On the periodicity of solutions of the system of

rational difference equations x, Ry y =YX Applied Mathematics, 2:410-413.

n+1

YnXoa -1 ’ X0 Yoa —
[13] Kurbanli, A. S., Cinar, C., Yalcinkaya, I. (2011) On the behavaior of positive solutions of the system

of rational difference equations x, = aE s Yo = Yor _ Mathematical and Computer

yan—l +1 Xn yn—l +1

Modelling, 53(5-6):1261-1267.

[14] Papaschinopoulos, G., Schinas, C. J. (1998) On a system of two nonlinear difference equations.
Journal of Mathematical Analysis and Applications, 219:415-426.

[15] Papaschinopoulos, G., Schinas, C. J. (2002) On the system of two difference equations. Journal of
Mathematical Analysis and Applications, 273:294-309.

[16] Sahinkaya, A. F., Yalcinkaya, I., Tollu, D. T. (2020) A solvable system of nonlinear difference
equations. Ikonion Journal of Mathematics, 2(1):10-20.

[17] Stevi¢, S., Tollu, D. T. (2019) Solvability of eight classes of nonlinear systems of difference
equations. Mathematical Methods in the Applied Sciences, 42:4065-4112.

[18] Stevi¢, S., Tollu, D. T. (2019) Solvability and semi-cycle analysis of a class of nonlinear systems
of difference equations. Mathematical Methods in the Applied Sciences, 42:3579-3615.

[19] Taskara, N., Tollu, D. T., Touafek, N., Yazlik, Y. (2020) A solvable system of difference equations.
Communications of the Korean Mathematical Society, 35(1):301-319.

[20] Tollu, D. T., Yalginkaya, I. (2019): Global behavior of a three-dimensional system of difference
equations of order three. Communications Faculty of Sciences University of Ankara Series Al:
Mathematics and Statistics, 68(1):1-16.



Ikonion Journal of Mathematics 2020, 2 (2)

[21] Yalcinkaya, 1., Cinar, C., Simsek, D. (2008) Global asymptotic stability of a system of difference
equations. Applicable Analysis, 87(6):689-699.
[22] Yalcinkaya, I., Cinar, C. (2010) Global asymptotic stability of two nonlinear difference equations

= t“2“+a, 1 = Lt Easciculi Mathematici, 43:171-180.

t,+2,, z, +t

n

n+1

[23] Yalcinkaya I., Cinar, C. (2011) On the solutions of a systems of difference equations. International
Journal of Mathematics & Statistics, 9(A11):62-67.

[24] Yazlik, Y., Kara, M. (2019) On a solvable system of difference equations of higher-order with
period two coefficients. Communications Faculty of Sciences University of Ankara Series Al:
Mathematics and Statistics, 68(2):1675-1693.



