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THE POSSIBLE SHAPES OF NUMERICAL RANGES

J. WILLIAM HELTON AND I. M. SPITKOVSKY

Abstract. Which convex subsets of C are the numerical range W (A) of some matrix A? This
paper gives a precise characterization of these sets. In addition to this we show that for any A
there exists a symmetric B of the same size such that W(A) = W (B) thereby settling an open
question from [2].
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[7] R. KIPPENHAHN, Über den Wertevorrat einer Matrix, Math. Nachr. 6 (1951), 193–228.
[8] R. KIPPENHAHN, On the numerical range of a matrix, Linear Multilinear Algebra 56, 1–2 (2008),

185–225; Translated from the German by Paul F. Zachlin and Michiel E. Hochstenbach [MR0059242].
[9] R. T. ROCKAFELLAR, Convex analysis, Princeton Landmarks in Mathematics, Princeton University

Press, Princeton, NJ, 1997, Reprint of the 1970 original, Princeton Paperbacks.
[10] P. ROSTLASKI AND B. STURMFELS, Dualities in convex algebraic geometry, Rendiconti di Mathe-

matica, Serie VII 30 (2010), 285–327.

Operators and Matrices
www.ele-math.com
oam@ele-math.com

c© � � , Zagreb
Paper OaM-06-41

http://dx.doi.org/10.7153/oam-06-41

