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Introduction and Main Results

In this paper, we use the standard notations and the fundamental results of Nevanlinna’s
theory (see [1]–[2]). Let f be a meromorphic function in the whole complex plane, we denote
(1)
by σ(f ), λ(f ) and λ
the order, the exponent of convergence of zeros and poles of f (z),
f
respectively.
Nevanlinna’s theory has been widely applied to the ﬁeld of complex diﬀerence. Many
researchers studied the properties of meromorphic solutions of the following linear diﬀerence
equation by this theory
An (z)f (z + cn ) + · · · + A1 (z)f (z + c1 ) + A0 (z)f (z) = 0,

(1.1)

where n ∈ N, cj (j = 1, · · · , n) are nonzero complex numbers which are diﬀerent from
each other, and obtained lots of results concerning the growth and value distribution of
meromorphic solutions of (1.1) (see [3]–[9]). Therein Chiang and Feng[4] considered the
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case when there is only one dominating coeﬃcient among all entire coeﬃcients of (1.1), and
obtained the following result:
Theorem A[4] Let A0 (z), · · · , An (z) be entire functions. If there exists an integer l (0 ≤
l ≤ n) such that
σ(Al ) > max {σ(Aj )},
0≤j≤n
j̸=l

then every meromorphic solution f (̸≡ 0) of (1.1) satisﬁes
σ(f ) ≥ σ(Al ) + 1.
When most coeﬃcients of (1.1) have the same order, Qi et al.[9] studied the properties
of meromorphic solutions of the following linear diﬀerence equation
n−1
∑
f (z + n) +
{Pj (eA(z) ) + Qj (e−A(z) )}f (z + j) = 0,
(1.2)
j=0

and obtained the following results:
Theorem B[9] Let Pj (z) and Qj (z) (j = 0, 1, · · · , n − 1) be polynomials, A(z) be a polynomial of degree k(≥ 1). If
deg(P0 ) > deg(Pj ) or deg(Q0 ) > deg(Qj ),
j = 1, · · · , n − 1,
then each nontrivial meromorphic solution f (z) with ﬁnite order of (1.2) satisﬁes
σ(f ) = λ(f − a) ≥ k + 1,
and so f assumes every nonzero complex value a ∈ C inﬁnitely often.
Theorem C[9] Suppose that the assumptions of Theorem B are satisﬁed. If f (z) is a nontrivial entire solution with ﬁnite order of (1.2) that satisﬁes λ(f ) ≤ k, then σ(f ) = k + 1.
Comparing Theorem A with Theorem B and Theorem C, we pose the following questions:
Question 1.1 When all coeﬃcients of (1.1) have the form Pj (eA(z) ) + Qj (e−A(z) ) + Rj (z)
(j = 0, · · · , n), where Pj , Qj and A are polynomials, Rj are meromorphic functions, and
satisfy deg(Pl ) > max {deg(Pj )} or deg(Ql ) > max {deg(Qj )}, does the conclusion of
0≤j≤n
j̸=l

0≤j≤n
j̸=l

Theorem B hold?
Question 1.2 Theorem C provided a criterion which guarantee that each entire solution
of (1.2) has the smallest order. Then under the assumptions of Question 1.1, what else
condition can guarantee that each meromorphic solution of (1.1) has the smallest order?
In this paper, we investigate the above questions and obtain the following results.
Theorem 1.1
Let Aj (z) = Pj (eA(z) ) + Qj (e−A(z) ) + Rj (z) (j = 0, 1, · · · , n), where A(z)
are polynomials with degree k(≥ 1), Pj (z) and Qj (z) (j = 0, 1, · · · , n − 1) are polynomials,
Rj (z) are meromorphic functions of σ(Rj ) < k and Aj (z) − Rj (z) ̸≡ 0. If there exists an
integer l ∈ {0, 1, · · · , n} such that
deg(Pl ) > deg(Pj ) or deg(Ql ) > deg(Qj ),
j = 0, 1, · · · , n, j ̸= l,

