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Tensors are simply generalisation of matrices. l\Iany propel-ties of matrices have

heen generalised to tensors. Over the past few vears, the spectral theory of tensors

has been developed. The Perron-Frobenius Theorem and the minimax theorem

aloe two examples of the propertv of nonnegative matrices which have heen ex

tended to nonnegative tensors. This leads to extension of the Collatz method for

finding the largest eigenvalue of nonnegative matrices to nonnegative tensors. In

this thesis, we study the methods for finding the largest eigenvalue of square ten

sors and rectangular tensors. We MqO study the COn\Tergence of the methods and

show that the method for rectangular tensors is Q-linear convergence under weak

irreducibility condition. We further generalise the method to nonnegative polyno-
mial eigenvalue problems. The method is convergent for irreducible nonnegative

polynomials. �-e explore tile case for both homogeneous and nonhomogeneous

polynomials. We also present a convergent method for solving the optimisation

problem where the objective function is a nonnegative general polynomial with

spherical constraint
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