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A sign pattern (matrix) is a matrix whose entries are from the set {+,−, 0}. A square sign
patternA is said to allow diagonalization if there is a diagonalizable real matrix whose entries
have signs specified by the corresponding entries of A. It is known that for every sign pattern
that allows diagonalization, its maximum composite cycle length is greater than or equal to
its minimum rank. It is also known that a sign pattern allows diagonalization if and only if
it allows rank-principality. Characterization of sign patterns that allow diagonalization has
been a long-standing open problem. In this talk, we establish some new necessary/sufficient
conditions for a sign pattern to allow diagonalization, and explore possible ranks of diagonal-
izable matrices with a specified sign pattern. In particular, it is shown that every irreducible
sign pattern with minimum rank 2 allows diagonalization at rank 2 and also at the maximum
rank. Sign patterns whose maximal zero submatrices are “strongly disjoint” are shown to
have a composite cycle consisting of 1-cycles, 2-cycles, and at most one 3-cycle, with total
length equal to the maximum rank; for such sign patterns, the maximum composite cycle
length is invariant under row and column permutations.
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