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ABSTRACT

In this paper, a sampling theorem is established in eachVj of MRA{Vj} under the necessary-
sufficient condition for which it holds. Also, we improve and modify the result of Chen and
Itoh[2], which shows the fallacy and the unclearness in their proof. The modified result can be
extended to single-channel sampling. It can be shown that ashift samplingusing Zak transform
is a special case of our single-channel sampling. Also, we derive two-channel sampling for-
mula inVj, and finally, two-channel sampling formula inVj generated by two generators using
Gramian analysis.

NEGLECTED POINTS IN PREVIOUS PAPER

For {ak}k ∈ l2 and {bk}k ∈ l2, F∗{ak}F∗{bk} ∈ L1[0, 2π] so that one can obtain only

formal Fourier series expansionF∗{ak}F∗{bk} ∼ ∑
n

( ∑
k akbn−k

)
e−inξ whereF∗{ak} :=

∑
k ake

−ikξ. By Young’s inequality{∑k akbn−k}n ∈ l∞ and thus the series may not converge.
This point was neglected in the proof of previous result [1]. Also, it does not hold in general
F

( ∑
ckφ(t−k)

)
=

( ∑
cke

−ikξ
)
φ̂(ξ) when

∑
ckφ(t−k) converges inL2(R) where{ck} ∈ l2

andφ ∈ L2(R). A sufficient condition forF
( ∑

ckφ(t− k)
)

=
( ∑

cke
−ikξ

)
φ̂(ξ) to hold is that

{φ(t− n)} is a Bessel sequence. We modify these points and obtain new versions of sampling
theorem inL2(R) sense in wavelet subspaces.
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