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Abstract

We consider the nonlinear complementarity problem,

NCP(F ) : to obtain x 2 Rn; x ¸ 0; F (x) ¸ 0; xTF (x) = 0;

where F : Rn ! Rn is a C 1 function. Facchinei and Kanzow, and, Yamashita, Imai
and Fukushima, both in 1999, proposed algorithms that suppose that F is a P0 func-
tion. F is a P0 function, if it veri¯es that, for all x; y 2 Rn; with x 6= y; there exists
some index i = i (x; y) such that the following facts are simultaneously true: xi 6= yi,
and (xi ¡ yi) (Fi (x) ¡ Fi (y)) ¸ 0: Now, we propose, for P0 functions, a sequence of

proximal regularizations, de¯ned through F k (x) := F (x)+ck
¡
Xk

¢¡r ¡
x¡ xk

¢
; where

xk > 0 and ck 2 R++ are known,
¡
Xk

¢¡r
=diag

n¡
xk1

¢¡r
; :::;

¡
xkn

¢¡ro
, and r ¸ 1. As

a consequence of that formulation, we are able to show that F k; strongerly than F , is a
P function, that is, it veri¯es the inequality max f(xi ¡ yi) (Fi (x)¡ Fi (y)) ; i = 1; :::; ng >
0; for all x; y 2 Rn; x 6= y: This fact permits us to show the important result that
NCP

¡
F k

¢
has a unique solution, for each k. Now, we can describe the algorithm. First

de¯ne, successively, using the Fischer-Burmeister function, '(a; b) :=
p
a2 + b2¡a¡b;

and ©k (x) :=
Pn

i=1 '
¡
xi; F ki (x)

¢2
=2.

Initialization: choose c0 > 0; ±0 2 (0; 1) and x0 2 Rn++. Set k = 0:
Step 1: choose x > 0, such that ©k

¡
xk+1

¢
� ±2k:

Step 2: choose ck+1 2 (0; ck) and ±k+1 2 (0; ±k) : Update k, return to Step 1.
The main result is: Let's suppose thatF is a P0 function and the solution set of

NCP(F ) is nonempty and bounded. Also suppose that the following hypothesis about

the sequence fckg are veri¯ed: ck
¡
Xk

¢¡r ¡
xk+1 ¡ xk

¢
! 0; if

©
xk

ª
is bounded, or,

ck
¡
Xk

¢¡r ! 0 if
©
xk

ª
is unbounded. Then, letting ±k ! 0; we have fxkg bounded,

and any accumulation point of fxkg is a solution of NCP(F ) :
Some improvements on the theoretical results, and extensions are under con-

sideration.


