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Abstract. The rank of a matrix is indeed an important characteristic, and it can be
calculated using methods such as Gaussian elimination or stepwise decomposition. The
rank of a tensor A, on the other hand, is more complex to calculate and is considered
an NP-hard problem except in special cases. Various methods have been proposed for
computing the rank of 2x2x2 tensors, including the calculation of hyperdeterminant,
checking the internal structure of the tensor, and classifying the tensor into canonical
forms. The Eckart-Young theorem provides a method for calculating the best low-rank
approximation for matrices. However, many tensors may not have a specified low-rank
approximation, which is a degenerate problem. These tensors can be approximated by
a sequence of low-rank tensors.
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