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Abstract. We apply recent methods of computing the joint spectral characteristics
of matrices to find precise values of the Hölder exponents of Daubechies wavelets of
order N ≤ 20. The local regularity of these wavelets is also analyzed. In particular,
we find the points of the worst local regularity. In all cases they are rational, but
not always dyadic.

1. Introduction

The regularity of wavelets and of refinement equations is one of key characteristics,
important for their approximation properties, for applications in PDE, in functional
analysis etc. This problem was studied in detail, see [8, 9, 7, 12, 11, 19, 32, 35, 36]
and references therein. Among several methods of estimating the regularity of wavelets
elaborated in the literature the matrix approach is the only one that gives (at least
theoretically) precise values of the Hölder exponent. Moreover, in some cases it allows us
to make a refine analysis of local regularity of wavelet functions. The main disadvantage
is that the matrix approach reduces the problem of finding the Hölder exponent to
computing of the joint spectral characteristics of matrices. This problem is notoriously
hard even for matrices of low dimensions. That is why the exponents of regularity was
computed only for wavelets with small support. Recently several efficient methods of
computing the joint spectral characteristics was elaborated. In this paper we apply one
of them, the invariant polytope algorithm, to find precise values of the Hölder exponent
of compactly supported wavelets. In particular, we find the regularity of Daubechies
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