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1. Introduction

In this paper we consider the following special semi-smooth equation in xz € R"
associated to the closed and convex cone I C R™:

Pi(x) + Tx = b, (1)

where b € R” is a constant vector, T is an n X n constant nonsingular real matrix and
Pic(x) denotes the Euclidean metric projection of a vector x onto the cone K. The equa-
tion (1) associated to the positive orthant, I = R’ | , was first studied in [6]. Additional
papers dealing with (1) and its variations had appeared, for instance, in [3-5,7-9,12,15,
17,24,25,32].

The purpose of the present paper is to discuss the semi-smooth Newton method to
solve equation (1) associated to the second order cone

Ki={x:=(z1,%) ERxR"" : |xof| <1}. (2)

It is shown that, under mild assumptions, the semi-smooth Newton method applied
to this equation is well-defined and the generated sequence is globally and Q-linearly
convergent to a solution. As an application, we use the obtained results to study the
linear second order cone complementarity problem (LSOCCP): Find x € R™ such that

x € K, Mx+q €K, (Mx + q, x) =0, (3)

where q € R" is a constant vector, M is an n X n constant nonsingular real matrix.
Complementarity problems related to the second order cone are considered in [14,20,23].
This topic of high interest is connected to several problems and has a wide range of
applications, see [21]. Since this latter survey of applications many other important con-
nections with physics, mechanics, economics, game theory, robotics, optimization and
neural networks have been found, such as the ones in [2,10,19,22,28 34,35]. If M is sym-
metric, then the LSOCCP (3) is the optimality condition of the quadratic programming
problem under a second order cone constraint,

1
Minimize §XTMX +q'x+ec (4)
xek

where c is a real number. Although not considered in this paper, it can be shown that any
second order (in particular quadratic) conic optimization problem can be reformulated
in terms of complementarity problems (in particular linear) related to the second order
cone, see [27].

We show that the semi-smooth Newton method for solving problems (1), (3) and (4)
has interesting features, for instance, the global and linear convergence of the generated
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