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MARUTA AVOTIŅA1 and INESE BULA1,2

1Department of Mathematics, University of Latvia
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We consider the second-order rational difference equation

xn+1 =
α+ βxn + γxn−1

A+Bxn + Cxn−1
, n = 0, 1, 2, . . . , (1)

where the parameters α, β, γ, A, B, C and the initial conditions x−1 and x0 are nonnegative real
numbers. These equations have been researched in the book [1]. The authors investigate the global
stability character, the periodic nature, and the boundedness of solutions of a rational difference
equation (1). The techniques and results that have been developed by the authors of the book [1]
are developed to understand the dynamics of equation (1) are extremely useful in analyzing the
equations in the mathematical models of various biological systems and other applications. It is
an amazing fact that equation (1) contains, as special cases, a large number of equations whose
dynamics have not been thoroughly explored yet.
In our talk we discuss about Open Problem 2.9.4 from the book [1]:
Open Problem. It is known that every positive solution of each of the following the equations

xn+1 = 1 + xn−1

xn
, n = 0, 1, 2, . . . ,

xn+1 = 1+xn−1

1+xn
, n = 0, 1, 2, . . . ,

xn+1 = xn+2xn−1

1+xn
, n = 0, 1, 2, . . . ,

(2)

converges to a solution with period-two: . . . , φ, ψ, φ, ψ, . . .. In each case, determine φ and ψ in terms
of the initial conditions x−1 and x0. Conversely, if . . . , φ, ψ, φ, ψ, . . . is a period-two solution for one
of equations (2), determine all initial conditions (x−1, x0) ∈]0,+∞[×]0,+∞[ for which the solution
(xn)

∞
n=−1 converges to the period-two solution.
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