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ABSTRACT

In [6], Walter extended the Shannon sampling theorem [3], under appropriate hypotheses, the
Shannon sampling theorem to the subspécef a general multiresolution analysi¥/, },.cz in
L?(R): For anyf € V, the sampling formula

=> f(n)St—n), teR

nez

holds, whereS(¢) := ¢(€)/(X,ez #(n)e ™) and ¢ denotes the scaling function. Later on,
Unser and Aldroubi introduced in [5], under suitable conditions, the average sampling formula

f) =2 (Lf)(n) Se(t—n), tEeR,

nez

which uses the average samplg<€ f)(n)}.cz obtained fromf € 1, by means of a linear
time-invariant systeniL f) = f x ¢ defined onlj.

Whenever these sampling formulas are applied to a fungtiwhich does not belong tg, the
so-called aliasing error arises;

BAf (1) — 3 Fm)S(t—n) or BA(t) = f(t) = S (LF)(m)Sc(t—n), tER.

nez nezZ
Concerning this error in Shannon’s setting, a classic result by Brown [1] states that if
L*(R)NC(R)andf € L'(R), then

‘f(t)—Zf(n)sinc(t—n)’_m/ﬂﬁ Olds, teR. (1)

nez

Notice thatif f € V;, = PW,,, then (1) can be written as

[BAf(t)] < \/—HPWOf“Ll

where Py, denotes the orthogonal projection om@, the orthogonal complement & in V;.
The aliasing error in Shannon'’s setting has been largely studied: see [3] and references therein.



Besides, Walter [6] has proved a similar result for functions in the subsigacé a general
multiresolution analysis. Specifically, for arfyc V1, there exists a constaétsuch that

|EAF ()] < Oll P fllizwy, T €R. (@)

On the other hand, Janssen generalized in [4] Walter's sampling formula by using shifted sam-
ples{f(n + o)}n.cz, Wwhereo € [0,1). As to the corresponding aliasing errbr' f, he proved
the inequalities

Kol Pwo fll2®y < IE* fll22ry < Kool Pwo fllz2my, € Vi

In addition, he found the smallest possible value for the congtgrand the largest possible
value forK . Later on, in [2] the authors dealt with the aliasing error functishy for f € V4.

In so doing, they calculate its Fourier transforEI/f‘\f, in terms of the Fourier transform of
Py, f. Besides recovering Janssen’s inequalities, this technique also allows to derive a precise
bound like (2), exhibiting the extremal solutions in some cases. Some results concerning the
aliasing error for functiong € V, are also provided. See also references [5] and [7] for the
general wavelet setting.

In this talk, we discuss the aliasing error arising when the classical sampling formula is applied
to a functionf in the wavelet subspadé,, n > 1, of a multiresolution analysis. Estimations
both in L? and L> norms are provided. The alising error arising when we apply the average
sampling formula foi; to a functionf € V; is also included. In particular, this paper improves
the results in [2] in different directions: Apart from to work with a non necessarily orthonormal
scaling functionp, some of the results in [2] are derived under weaker hypotheses.

In this talk, we consider the aliasing error in classical sampling for wavelet subspaces in a
multiresolution analysis. Also we consider the aliasing error in average sampling.
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