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1. Introduction

Let {V;};cz be an r-regular multiresolution analysis in L*(R") and ¢(x) an
r-regular father function. Denote by T the one-dimensional torus R/2nZ. Then
there exists an isomorphism of Hilbert spaces between V, and L*(T"),

1) VoafeomyeLXT"),
defined by the functional equations

@ J@H=m&@®)

and

3) m&)=2""3 (f (z),qo(x—k))e—ik.g‘
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Here f¢) denotes the Fourier transform of f(x) and (-, -) denotes the inner product
of L*(R"). The function m(¢) will be called the symbol of f(x).

Put R={0,1}" and E=R\(0,---,0). To construct (2"—1) mother functions
Yx), eeE, we need to construct 2nZ"-periodic L*-functions, m,,, which satisfy
conditions to be specified below. For simplicity, we write m, for m, and m, for
my Ee€E.

To show that the mother functions y,(x) are r-regular, it is sufficient to show that

m, satisfy the same property as m, Therefore the simpler the construction of m,,
the better it is.

As asserted by Meyer [2, Section 3.4, Corollary 2], the functions ¢(x—k) and
Y (x—k), € E, ke Z" form an orthonornal basis of V, if and only if the 2" x 2" matrix
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