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Introduction

In this paper, we consider the ﬁrst order forced diﬀerence equation with
mixed nonlinearities of type
Δ𝑥(𝑛) − 𝑝(𝑛)𝑥(𝑛 + 1) +

𝑚
∑

𝑞𝑖 (𝑛)𝑥𝜆𝑖 (𝑛 + 1) = 𝑒(𝑛),

(1)

𝑖=1

where {𝑝(𝑛)}, {𝑒(𝑛)} and {𝑞𝑖 (𝑛)} (1 ≤ 𝑖 ≤ 𝑚) are sequences of real numbers,
and 𝜆𝑖 (1 ≤ 𝑖 ≤ 𝑚) are ratios of odd positive integers with 𝜆1 > ⋅ ⋅ ⋅ > 𝜆𝑙 >
1 > 𝜆𝑙+1 > ⋅ ⋅ ⋅ > 𝜆𝑚 .
By a solution of Equation (1) we mean a sequence {𝑥(𝑛)} which is deﬁned
for 𝑛 ≥ 𝑛0 ∈ ℕ0 = {0, 1, 2, ⋅ ⋅ ⋅ } and satisﬁes Equation (1). Such a solution
is said to be oscillatory if for every 𝑛1 ≥ 𝑁0 , there exists 𝑛 ≥ 𝑛1 such that
𝑥(𝑛)𝑥(𝑛 + 1) ≤ 0; otherwise, it is called nonoscillatory. Equation (1) is said
to be oscillatory if all its solutions are oscillatory.
Numerous oscillation criteria for Equation (1) and various special cases
have been obtained recently (see [1-5] and references cited therein). When
𝑝(𝑛) = 𝑒(𝑛) = 0, and there is only one nonlinear term in Equation (1), well
known conditions for Equation (1) to be oscillatory are
∞
∑

𝑞1 (𝑛) = ∞ for 𝜆 < 1, and

∞
∑

𝑞1 (𝑛) = −∞ for 𝜆 > 1.

(2)
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