APPLICATIONS OF MAX ALGEBRA TO DIAGONAL SCALING OF MATRICES^∗

PETER BUTKOVIC^† AND HANS SCHNEIDER^‡

Dedicated to Pauline van den Driessche on the occasion of her 65th birthday in appreciation of her contributions to the fields of linear algebra and mathematical biology.

Abstract. Results are proven on an inequality in max algebra and applied to theorems on the diagonal similarity scaling of matrices. Thus the set of all solutions to several scaling problems is obtained. Also introduced is the “full term rank” scaling of a matrix to a matrix with prescribed row and column maxima with the additional requirement that all the maxima are attained at entries each from a different row and column. An algorithm which finds such a scaling when it exists is given.

Key words. Max algebra inequality, Diagonal scaling, Term rank scaling, Algorithm.

AMS subject classifications. 15A24, 15A15, 15A48, 90C27.

∗ Received by the editors 3 August 2005. Accepted for publication on 30 October 2005. Handling Editor: Ravindra B. Bapat. Supported by the EPSRC grant T06414.

† School of Mathematics, University of Birmingham, Edgbaston, Birmingham B15 2TT, UK (p.butkovic@bham.ac.uk).

‡ Department of Mathematics, University of Wisconsin–Madison, Madison, WI 53706, USA (hans@math.wisc.edu).