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THE JORDAN ALGEBRAIC STRUCTURE OF THE CIRCULAR CONE

BAHA ALZALG

Abstract. In this paper, we study and analyze the algebraic structure of the circular cone. We
establish a new efficient spectral decomposition, set up the Jordan algebra associated with the
circular cone, and prove that this algebra forms a Euclidean Jordan algebra with a certain inner
product. We then show that the cone of squares of this Euclidean Jordan algebra is indeed the
circular cone itself. The circular cones form a much more general class than the second-order
cones, so we generalize some important algebraic properties in the Euclidean Jordan algebra of
the second-order cones to the Euclidean Jordan algebra of the circular cones.
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[8] J. FARAUT, AND A. KORÁNYI, Analysis on Symmetric Cones, Oxford University Press, Oxford, UK

(1994).
[9] S. H. SCHMIETA, AND F. ALIZADEH, Extension of primal-dual interior point methods to symmetric

cones, Math. Program. Ser. A 96 (2003) 409–438.
[10] D. S. WATKINS, Fundamentals of Matrix Computations, 2nd edn. Wiley, New York (2002).
[11] J. S. CHEN, The convex and monotone functions associated with second-order cone, Optimization 55

(4) (2006) 363–385.

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

c© � � , Zagreb
Paper OaM-11-01

http://dx.doi.org/10.7153/oam-11-01

