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Improved Newton Method for Computing the Z-Eigenvalues

of Multiple Order Symmetric Tensors
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Abstract: Firstly, the Z-eigenvalue problem solving multiple order symmetric tensors is transformed into
the minimum value problem of nonlinear functions. The descending direction is improved when the cosine
of angle between the Newton direction and negative gradient direction of the nonlinear function is less than
a fixed value. Thus, the improved Newton method is proposed to solve the Z-eigenvalues of multiple order
symmetric tensors. Secondly, the theory proves that the improved Newton method is globally superlinear
convergent. Finally, compared with the shifted symmetric high order power method (SS-HOPM) , numer-
ical examples show that the improved Newton method can calculate more Z-eigenvalues and eigenvectors in
shorter time.
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