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ABSTRACT. We introduce Riesz potential spaces and give the characterization in terms

of hypersingular integrals.

1. Introduction and preliminaries

For a function u(x) on the n-dimensional Euclidean space Rn (n > 3), the

difference ^fw(x) and the remainder R^u(x) of order t with increment
t = (ίi,..., tn) e Rn are defined by

where γ is a multi-index (y 1 ? . . . ,y π ), ίy = t\l - -ff , Dy = D\l ---D^ (Dj = d/dxj),
y\ = y j i . . . yn\ and |y| = y t H h yn. Since Rl

tu(x) is the remainder of Taylor's

formula, we obviously see that

(1.1) R*u(x) = 0 for all teRn <& u is a polynomial of degree I — I

for C°°-functions u. We also have ([6: p. 1102])

(1.2) ^fu(x) = 0 for all teRn ^ u is a polynomial of degree ί-\

for locally integrable functions u. Using the difference and the remainder, for

α > 0 and a positive integer £, we define the singular difference integral D*>lu
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