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Let H : Rn+m+n −→ Rn+m be a continuously differentiable function. The Horizontal Complementarity
Problem (HCP) consists of finding x ∈ Rn, y ∈ Rm , and w ∈ Rn such that

H(x,y,w) = 0,

xiwi = 0, i = 1, 2, . . . , n, (1)

x,w ≥ 0.

Here, the inequality v ≥ 0 for v ∈ Rn means vi ≥ 0 for all i = 1, . . . , n.

Linear (LCP) and Nonlinear (NCP) Complementarity Problems, Variational inequalities, and KKT
conditions of constrained optimization problems may be formulated in the form (1) [2]. For those
particular cases, many methods have been developed. See, for example, [1, 3, 4, 6, 7]. The HCP arises
in many applications such as Friction Mechanical Contact problems [8], Structural Mechanics Design,
Lubrication Elasto-hydrodynamics [9], Traffic Equilibrium [10], and Economic Equilibrium [8]. The
importance of HCP in Physics, Engineering, and Economics is linked to the fact that the concept of
complementarity is related with the notion of “system in equilibrium”.

In [2], a global (every cluster point is a stationary point) Interior Point Method for the HCP was
introduced based on Inexact-Newton directions and safeguarding Projected-Gradient iterations. Beside
in [5], authors proved that this method enjoys fast (linear, superlinear or quadratic) convergence.

In this talk we propose an interior point method based on inexact quasi-Newton directions to solve the
HCP (1) without projected gradients iterations, instead, to safeguard feasibility, we project the inexact
quasi-Newton direction. As in [5], in this work we prove that this new method enjoy fast (linear or
superlinear) convergence and show its performance in some numerical tests.
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