ABSOLUTELY FLAT IDEMPOTENTS^∗

CHARLES R. JOHNSON^† , YONATAN HAREL^‡ , CHRISTOPHER J. HILLAR^§ , JONATHAN M. GROVES^¶, AND PATRICK X. RAULT^‖

Abstract. A real n-by-n idempotent matrix A with all entries having the same absolute value is called absolutely flat. The possible ranks of such matrices are considered along with a characterization of the triples: size, constant, and rank for which such a matrix exists. Possible inequivalent examples of such matrices are also discussed.

Key words. Idempotent matrix, Absolutely flat, Projection.

AMS subject classifications. 15A21, 15A24, 05A15, 46B20.

This research was conducted during the summer of 2002 at the College of William and Mary’s Research Experiences for Undergraduates program and was supported by NSF REU grant DMS-96-19577. The contribution of the second author is part of his “Amirim” research project in mathematics, prepared at the Hebrew University of Jerusalem. The work of the third author is supported under a National Science Foundation Graduate Research Fellowship.

∗ Received by the editors on 15 February 2003. Accepted for publication on 25 June 2003. Handling Editor: Daniel Hershkowitz.

†Department of Mathematics, College of William and Mary, Williamsburg, VA 23187-8795, USA (crjohnso@math.wm.edu).

‡Institute of Mathematics, The Hebrew University, 91904 Jerusalem, Israel (zapkif@hotmail.com). §Department of Mathematics, University of California, Berkeley, CA 94720, USA (chillar@math.berkeley.edu).

¶Department of Mathematics, Austin Peay State University, Clarksville, TN 37044, USA (jonny77889@yahoo.com).

‖Department of Mathematics, College of William and Mary, Williamsburg, VA 23187-8795, USA (pxraul@wm.edu).