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a b s t r a c t

The symmetric cone complementarity problem (denoted by SCCP) is a class of equilibrium
optimization problems, and it contains the standard linear/nonlinear complementarity
problem (LCP/NCP), the second-order cone complementarity problem (SOCCP) and the
semidefinite complementarity problem (SDCP) as special cases. In this paper, we present
a regularized smoothing Newton algorithm for SCCP by making use of Euclidean Jordan
algebraic technique. Under suitable conditions, we obtain global convergence and local
quadratic convergence of the proposed algorithm. Some numerical results are reported in
this paper, which confirm the good theoretical properties of the proposed algorithm.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

In this paper, we consider the following symmetric cone complementarity problems (denoted by SCCP), which is to find
a vector x ∈ V such that

x ∈ K, y = F(x) ∈ K, ⟨x, y⟩ = 0, (1.1)

where V is an n-dimensional Euclidean space, K ⊂ V is a symmetric cone, ⟨·, ·⟩ denotes the Euclidean inner product, and
F : V → V is a continuously differentiable mapping.

SCCP (1.1) haswide applications. It is closely related to the optimality conditions for symmetric conic linear programming
(SCLP) (see [1]). Furthermore, SCCP (1.1) includes semidefinite complementarity problems (SDCP), second-order cone
complementarity problems (SOCCP), and linear/nonlinear complementarity problems (LCP/NCP) as special cases.

The research efforts have focused on interior methods for SCCP or more general for SCLP; see [1] and references therein.
While interior-point methods appear successful in solving SCLP and SCCP, it is worth to explore other solution approaches
for SCLP and SCCP. In particular, there has been recently active research on reformulation of smoothing Newton-type
methods; see [2–8] for LCP/NCP, SOCCP and SDCP. Motivated by these developments, we study in this paper regularized
smoothing Newton method for SCCP (1.1) based on the non-symmetrically perturbed smoothing Fischer–Burmeister
function. Analogous to the analysis in semidefinite cone [6] and second-order cone [7,8], the definition of smoothing
functions is based on the spectral factorization of Euclidean space V by the Jordan algebra associated with symmetric cone.
For the analysis of the convergence properties of regularized smoothing Newton methods, we derive computable formulas
for the non-symmetrically perturbed smoothing Fischer–Burmeister function and its Jacobian to study the Lipschitzian and
differential properties of this function.
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