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Abstract Tensor data are becoming important recently in various application fields.
In this paper, we consider the maximal rank problem of 3-tensors and extend Atkinson
and Stephens’ and Atkinson and Lloyd’s results over the real number field. We also
prove the assertion of Atkinson and Stephens: max.rankR(m, n, p) ≤ m + �p/2�n,
max.rankR(n, n, p) ≤ (p+1)n/2 if p is even, max.rankF(n, n, 3) ≤ 2n −1 if F = C

or n is odd, and max.rankF(m, n, 3) ≤ m +n −1 if m < n where F stands for R or C.
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1 Introduction

High-dimensional arrays, that is, tensor data, are becoming important recently in var-
ious application fields. For example, Miwakeichi et al. (2004) applied parallel factor
analysis (PARAFAC), originated by Harshman (1970), to the squared norm of the
convolution of the time/space/frequency electroencephalogram (EEG) data and its
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