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Abstract

Based on the structural characteristics of the combinatorial symmetric matrix, the zero diagonal
combinatorial symmetric sign pattern matrices are considered, and whether the zero diagonal
combinatorial symmetric sign pattern matrices with order 3 allow algebraic positivity and require
algebraic positivity are discussed. By using the theory of combinatorial matrix theory and graph
theory, with the help of Maple software and the method of eigenvalues, this paper gives the equiv-
alent conditions that the zero diagonal combinatorial symmetric sign pattern matrices allow al-
gebraic positivity and require algebraic positivity, respectively, thus determines the specific
structures of the zero diagonal combinatorial symmetric sign pattern matrices with order 3 that
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allow algebra positive and the zero diagonal combinatorial symmetric sign pattern matrices with
order 3 that require algebraic positivity.
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