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One considers a linear difference operator

D : u(x) 7−→
+∞∑
−∞

ak(x)u(x+ βk), x ∈ R,

and a function σ(x, ξ) represented by the series

σ(x, ξ) =
+∞∑
−∞

ak(x)eiβkξ,

is called its symbol.
We will assume here that ak(x),∀k ∈ Z, σ(x, ξ) are continuous functions on R× Ṙ,
i.e. ∃ lim

ξ→∞
σ(x, ξ) ∈ C(R). If

σ(−∞, ξ) = σ(+∞, ξ) ≡ σ(ξ), (1)

then we denote γ a closed curve in a complex plane C, which coincides with an
image of the function σ(ξ).
Theorem. The operator D has a Fredholm property and Ind D is vanishing in the
space L2(R) iff σ(x, ξ) 6= 0,∀x, ξ ∈ Ṙ and the winding number for γ is equal to 0.
May be the condition (1) doesn’t hold, and for this case one has a corresponding
modification.
One considers also a discrete case x ∈ Z and obtains a similar result. Some variants
of discrete equations were considered in [1,2].
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