PR OJECTIVE ORIENT A TIONS OF MA TR OIDS

by

Israel M. Gelfand

1 2 3

Department of Mathematics

Rutgers University

New Brunswick, NJ 08903

USA

Grigori L. Rybnikov

1 3 4

Research Institute for System Studies

Russian Academy of Science

23 Avtozavo dsk aya, Moscow 109280

Russia

Email: rybnikov@systud.msk.su

David A. Stone

Department of Mathematics

Bro oklyn College, 2900 Bedford Ave

Bro oklyn, NY, 11210-2889

USA

Email: dstone@math.rutgers.edu

1

Supported in part by DIMACS

2

Supported in part by the NSF grant DMS 92-13357

3

Supported in part by Paul and Gabriella Rosenbaum F oundation

4

Part of this work was done during the stay of the second author at the University of Bielefeld in

April 1991 and August|Octob er 1992, which was supp orted by ZIF (in 1991) and SFB 343 (in

1992)

Abstract

Let M b e a matroid on a �nite set. Let M(M) denote the set of oriented

matroids whose underlying matroid is M. W e de�ne an equiv alence relation on

M(M) in terms of \reorientations" of oriented matroids. The set of reorientation

classes of oriented matroids on M is characterized in v arious combinatorial and

algebraic ways. As part of this work we �nd two presentations of the inner T utte

group of M by generators and relations.