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Abstract

A family of rational functions {an ‘ne N} (where N denotes the set of all nonnegative integers)
defined on a semi-infinite interval Z = [% , +00J ,and a Hilbert space ( (Z , W)) on Z isarecently

proposed research subject. {92n ‘ne N} was proved to be an orthonormal basis for L (Z, W) ina

theorem (the basis theorem) by using an isometry. The original proof is so brief that it might not
have shown the hierarchy of function approximation relations clear enough. In this paper we give
another characterization and raise examples of functions of several kinds in it. By taking advantages
of this characterization, and by applying a function theory method, we offer a new proof for the basis
theorem. We wish our deduction could show the hierarchical structurer of the function approxima-
tion in this space.
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