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Abstract

A vector ¢ = (¢1,...,¢,)T of functions is a refinable function vector if it satisfies the
refinement equation
=Y a(@)p(M-—a),
a€Zs
where a = (a(a))qezs is a finitely supported sequence of r x r real matrices, and M is an
s X s integer matrix such that lim, .o M~ = 0.

The topic of this talk is the study of pointwise properties concerning L., refinable
function vectors. We first discuss the pointwise regularity of refinable function vectors.
There are many contributions to the study of global regularity. It is more involved to study
the local regularity. Under a mild assumption, we prove that, for ¢ € Lo, there is a set
H C R? of full measure such that ¢|y has a positive Holder exponent y(x) at every z € H.

The second issue is the pointwise convergence of cascade algorithm. Starting with an
initial vector ¢, a cascade sequence (¢n)o2 ; is constructed by iteration

bn=_ ala)p1(M-—a), n=12,....
Q€EZS

Under the assumption that (¢,)52 is bounden in L., we show that the a.e. convergence
of (¢n)22; implies that it has a convergence rate of geometry a.e.

The main approaches are the self-affine tile, joint spectral radius and ergodic theorem.



