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Shifted Symmetric Higher-Order Power Method for
Computing Eigenvalues of Multiple Order Symmetric Tensors

ZHANG Xiao-shuang, CHEN Zhen, LIU Qi-long

School of Mathematical Sciences, Guizhou Normal University , Guiyang 550025, China

Abstract: The problem of computing the eigenvalues and eigenvectors of multiple order symmetric tensors
plays an important role in hyper-graph matching. Firstly, based on the shifted symmetric higher-order
power method (SS-HOPM), we use the coefficient tensors to construct an auxiliary function with a shift
factor, and transform the problem of solving the eigenvalues of multiple order symmetric tensors into one
of solving extreme points of the auxiliary function. Thus we propose herein a shifted symmetric higher-or-
der power method for computing eigenvalues and eigenvectors of multiple order symmetric tensors. Sec-
ondly, we utilize the properties of convex functions and the monotonic bounded principle to discuss the
properties of the auxiliary function and determine the range of the shifted factor, which makes the given al-
gorithm convergent. Finally, numerical examples are given to verify the theoretical results and show the
effectiveness of the proposed algorithm, and the algorithm can also effectively compute the eigenvalues and
eigenvectors of multiple order symmetric tensors that are not semi-positive definite.

Key words: multiple order symmetric tensors; eigenvalue; eigenvector; shifted symmetric higher-order

power method
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