SEMITRANSITIVE SUBSPACES OF MATRICES^∗

SEMITRANSITIVITY WORKING GROUP AT LAW’05, BLED^†

Abstract. A set of matrices S ⊆ M_n(F) is said to be semitransitive if for any two nonzero vectors x, y ∈ F^n, there exists a matrix A ∈ S such that either Ax = y or Ay = x. In this paper various properties of semitransitive linear subspaces of M_n(F) are studied. In particular, it is shown that every semitransitive subspace of matrices has a cyclic vector. Moreover, if |F| ≥ n, it always contains an invertible matrix. It is proved that there are minimal semitransitive matrix spaces without any nontrivial invariant subspace. The structure of minimal semitransitive spaces and triangularizable semitransitive spaces is also studied. Among other results it is shown that every triangularizable semitransitive subspace contains a nonzero nilpotent.

Key words. Semitransitive subspaces of matrices, Triangularizability, Reducibility, Minimality.

AMS subject classifications. 15A30.

∗Received by the editors 5 April 2006. Accepted for publication on 13 August 2006. Handling Editor: Harm Bart.

†The Fourth Linear Algebra Workshop (LAW’05) was held at Bled, Slovenia, May 16-24, 2005. Semitransitivity Working Group was coordinated by Heydar Radjavi and its members were Janez Bernik, Roman Drnovšek, Don Hadwin, Ali Jafarian, Damjana Kokol Bukovšek, Tomaž Košir, Marjeta Kramar Fijavž, Thomas Laffey, Leo Livshits, Mitja Mastnak, Roy Meshulam, Vladimir Müller, Eric Nordgren, Jan Okniński, Matjaž Omladič, Heydar Radjavi, Ahmed Sourour, and Richard Timoney. Please send all the correspondence to Tomaž Košir, Department of Mathematics, University of Ljubljana, Jadranska 19, 1000 Ljubljana, Slovenia (tomaz.kosir@fmf.uni-lj.si). LAW’05 was supported in part by the Ministry of Higher Education, Science and Technology of Slovenia.