A NOTE ON THE SINGULAR MANIFOLDS
OF A DIFFERENCE POLYNOMIAL
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1. Introduction. In a previous paper' we defined essential singular
manifolds of a difference polynomial in one unknown, and gave an
example of such a manifold. By an obvious extension of this defini-
tion we may say that if 4 is an algebraically irreducible difference
polynomial in unknowns i, - - -, 9, then an essential irreducible
manifold of 4 which annuls a polynomial of lower effective? order
than 4 in y;, 1 Sk =n, or free of y; is an essential singular manifold
of A relative to yi. The remaining essential irreducible manifolds of 4
we shall call, as in the case of a polynomial in one unknown, ordinary
manifolds relative to yz, and the totality of solutions in these mani-
folds the general solution of 4 relative to yx,

The analogous situation in the theory of algebraic differential equa-
tions® suggests that the essential singular manifolds of a difference
polynomial relative to one unknown are also essential singular mani-
folds relative to any other unknown. It is the purpose of this paper to
show that this is actually the case. It will follow that we may drop
the term “relative” from the concepts we have just defined. The
essential srreducible manifolds of an algebraically irreducible difference
polynomial may be divided into two classes, singular manifolds and
ordinary manifolds. The singular manifolds are, in the sense defined
above, singular relative to each unknown present in the difference poly-
nomial. The ordinary manifolds are ordinary relative to each unknown,
and the totality of solutions they contain may be called the general solu-
tion of the difference polynomial.

We make use, as in the theory of algebraic differential equations,
of the separantst of a difference polynomial. Let A be a difference
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