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The diagonal equivalence of a nonnegative matrix to a stochastic matrix.
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An n-square matrix with non-negative entries is fully indecomposable if there do not exist permu

tation matrices” and( such thatP AQ) = [%1 22} with A; and A, square matrices. This paper

contains a proof of the following theorem which was obtained independently by R. Sinkhorn an
P. Knopp [Pacific J. Mati21 (1967), 343—348]. Theorem: } is ann-square non-negative fully
indecomposable matrix, then there exist diagonal matiigesnd D, with positive main diagonal
entries such thab, AD- is doubly stochastic. Moreovel); and D, are unique to within scalar
multiples. An interesting corollary of a related result states thdt lifas positive main diagonal
entries then there exists a diagonal mafbixvith positive main diagonal entries such thHa# D
is row stochastic. The approach to this problem is to analyze an operator associatddmntrith
duced by M. V. Menon [Proc. Amer. Math. Sd8 (1967), 244-247]. This is defined as follows:
If = iIs a non-negative-tuple, definél'z to be the non-negative-tuple whoseth component is
(31 @iy ajr) )~ (The usual conventions™' = oo, co~! = 0, etc., are made.) The
properties off’' regarded as a non-linear operator on the set of non-negative vectors are develops
In particular, the existence of fixed points’Biwith positive components is clearly related to the
problem of reducingd to a doubly stochastic matrix by diagonal equivalence.
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