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Abstract . We define multidimensional discrete time Zak transform (MDTZT)

and discuss various properties of MDTZT. We show that MDTZT is relevant to

discrete sampling of multivariate discrete time signals. Also, we study multivariate
discrete time Weyl Heisenberg (MDTWH) systems for oversampling and critical

sampling schemes. By utilizing Zak transform, we give the formulations of the

existence of MDTWH frames, tight MDTWH frames and dual of MDTWH frames
in the context of oversampling. Moreover, we show that MDTZT provides a good

method to evaluate the coefficients of the MDTWH system expansion in the case

of oversampling. Also, we discuss the sampling results of the MDTWH system
for critical sampling. Finally, we give the applications of MDTWH frames to

reconstruction of the multivariate Weyl Heisenberg system in the periodic space
L2([0, 1)d).

1. Introduction

Let H be a real (or complex) separable Hilbert space with inner product 〈., .〉. A
family {fn}n∈Z ⊆ H is a frame (or Hilbert frame) for H , if there exist constants
A,B > 0 such that

A‖f‖2 ≤
∞∑

n=−∞
|〈f, fn〉|2 ≤ B‖f‖2, for all f ∈H . (1.1)

The scalars A and B are called the lower and upper frame bounds of the frame,
respectively. They are not unique. If A = B, then {fn} is called an A-tight frame and
if A = B = 1, then {fn} is called a Parseval frame. The inequality in (1.1) is called the
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