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6. APPLICATIONS

Several distinct generalizations of singular values/vectors and eige
values/vectors from matrices to higher-order tensors have bee
proposed in [3, 8, 4, 9, 5]. As one can expect, there is no one
single generalization that preserves all properties of matrix singu
lar values/vectors or matrix eigenvalues/vectors. In the lack of &
canonical generalization, the validity of a multilinear generaliza-
tion of a bilinear concept is often measured by the extent to whicl
it may be applied to obtain interesting or useful results.

The proposed notions @f- andi*-singular/eigenvalues arise
naturally in the context of several different applications. We have
mentioned the relation between tHesingular values/vectors and
the best rank-lapproximation of a tensor under the Frobenius
norm obtained in [3, 4]. Another example is the appearandg-of
eigenvalues/vectors of symmetric tensors in the approximate solt
tions of constraint satisfaction problems [10, 11]. A third example
is the use of*-eigenvalues for order-symmetric tensors (&ven)
for characterizing the positive definiteness of homogeneous poly
nomial forms — a problem that is important in automatic control
and array signal processing (see [5, 12] and the references cite
therein).
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