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Study on solving the spectrum for two types of
orthogonal matrices by matrix trace
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Abstract: The necessary and sufficient conditions for the judgement of two types of orthogonal matrices with
square and quartic be symmetric were obtained by applying the relationship between the eigenvalues and traces
of orthogonal matrices. Based on these, the calculation formulas for eigenvalues and multiplicities of these two
types of orthogonal matrices were given, and be used to calculate relevant numerical examples of orthogonal
matrices in the existing literatures. The results show that the algorithm is simple and convenient, as it avoids
solving characteristic polynomials. The calculation results show that the algorithm can solve the eigenvalues
without characteristic polynomials, thus the method is simpler and more convenient than the traditional.
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