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Abstract

© 2015, Springer Science+Business Media New York. Generalizations of the Protasov-Voynov
theorem on the structure of irreducible semigroups of nonnegative matrices free of zero rows
and columns are obtained. The theorem is extended to semigroups that are allowed to be
reducible and to matrices that may have zero columns. The main results concern the
semigroups called entire. In the definitions and proofs, only combinatorial properties of
nonnegative matrices are exploited. Bibliography: 7 titles.
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