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Abstract: We consider a special kind of factorization related to certain do-
mains in multidimensional complex space Cm. This approach was introduced
by the author [1,2] for studying solvability of model elliptic pseudo-differential
equations in canonical domains. Now we interested in discrete variant of such
a theory, and for this purpose we construct a periodic wave factorization to
describe solvability properties of some classes of discrete equations.

Let D ⊂ Rm be a convex sharp cone, T (D) ⊂ Cm is a domain of the following
type

T (D) = {z ∈ Cm : z = x+ iy, x ∈ Tm, y ∈ D}.
We say that a function A(ξ), ξ ∈ Tm, A(ξ) 6= 0,∀ξ ∈ Tm, admits periodic

wave factorization with respect to cone D if it can be represented in the form

A(ξ) = A+(ξ)A−(ξ),

where the factors A±(ξ) admit bounded analytical continuation into complex
domains T (±D) respectively.

If we consider a discrete equation in a cone then an existence of periodic
wave factorization with respect to an appropriate cone is a sufficient condition
for unique solvability of such equation in Lebesgue spaces. Some preliminary
results for special degenerated cones were obtained in [3, 4].
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