THE GENERAL TOTALLY POSITIVE MATRIX COMPLETION PROBLEM WITH FEW UNSPECIFIED ENTRIES^�

SHAUN M. FALLAT^†, CHARLES R. JOHNSON^‡, AND RONALD L. SMITH^§

Abstract. For m-by-n partial totally positive matrices with exactly one unspecified entry, the set of positions for that entry that guarantee completability to a totally positive matrix are characterized. They are the positions (i, j), i + j ˇ 4 and the positions (i, j), i + j ˘ m + n � 2. In each case, the set of completing entries is an open (and infinite in case i = j = 1 or i = m, j = n) interval. In the process some new structural results about totally positive matrices are developed. In addition, the pairs of positions that guarantee completability in partial totally positive matrices with two unspecified entries are characterized in low dimensions.

Key words. totally positive matrices, matrix completion problems, partial matrix.

AMS subject classifications. 15A48

∗Received by the editors on 13 July 1999. Accepted for publication on 10 January 2000. Handling Editor: Ludwig Elsner.

†Department of Mathematics and Statistics, University of Regina, Regina, Saskatchewan, S4S 0A2, CANADA. The work of this author was begun while as a Ph.D candidate at the College of William and Mary (sfallat@math.uregina.ca).

‡Department of Mathematics, College of William and Mary, Williamsburg, VA. 23187-8795, USA (crjohnso@math.wm.edu). Research supported in part by the Office of Navel Research contract N00014-90-J-1739 and NSF grant 92-00899.

§Department of Mathematics, University of Tennessee at Chattanooga, Chattanooga, TN 37403- 2598, USA (rsmith@cecasun.utc.edu). The work of this author was begun while on sabbatical at the College of William and Mary, supported by the University of Chattanooga Foundation. The research was completed under a Summer Research grant from the University of Tennessee at Chattanooga’s Center of Excellence in Computer Applications.