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Grove and his team have been working on the following family of systems of piecewise
linear difference equations: xn+1 = |xn| + ayn + b and yn+1 = xn + cyn + d, where
a, b, c, d ∈ {−1, 0, 1} and (x0, y0) ∈ R2. They found that the behavior of solutions
of the piecewise linear system of difference equations [1], xn+1 = |xn| − yn − 1 and
yn+1 = xn + yn, is eventually periodic with period 3 for every initial condition
(x0, y0) ∈ R2 and they have published various results. See [1, 2, 3]. We would like
to share our results of : xn+1 = |xn| − yn and yn+1 = xn − |yn| − d, d being any
positive real number and the initial condition (x0, y0) is an element of R2, which is
the generalization of system xn+1 = |xn| − yn and yn+1 = xn − |yn| − 1 [2]. After
observation via computer program and some direct computations, we found that the
equilibrium point of the system is (d, 0). We show that the solution of the difference
equation is eventually equilibrium point regardless of initial point in R2 . Moreover,
the solutions of the system will reach the equilibrium point in 6 iterations. We prove
it by finding 5 conditions and show that each of the 5 conditions is true for all real
numbers x0 and y0.
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