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Abstract. This paper introduces a new three-dimensional system of rational difference
equations of (m + 1)—order. In contrast, these rational difference equations are widely
utilized in applied works, and for this, we seek to explore some theoretical properties.
We show that the solutions of this system are associated with Pell numbers, contrary to
classical systems. It is shown that the global stability of positive solutions of this system
holds. Also, we propose thirty-two higher-order systems of difference equations similar to
our system that give the same precedent results, which share the same equivalent homo-
geneous linear difference equation after changing an appropriate variable. Our results are

illustrated via numerical examples.
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1 Introduction

It is important to solve nonlinear difference equations and systems. Some au-
thors solve nonlinear difference equations and systems by using some ways.
One of them is convenient transformation. Further, solutions of some non-
linear difference equations and systems are related to number sequences. Es-
pecially, mentioned studies are significance.



