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Abstract.  A new method for the solution of the generalized complementarily problem is introduced. The 
method is based on a no smooth equation reformulation of the generalized complementarily problem and on a 
no smooth Levenberg-Marquardt method for its solution. The method is shown to be globally convergent. 
Numerical results are also given. 
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1. Introduction  
Complementarity theory is a branch of the mathematical sciences with a wide range of applications in industry, 

physical, regional, and engineering sciences. In this paper, we consider the following generalized complementarity 
problem 

                                                                    (1) ,0)()(,0)(,0)( =≥≥ xGxFxGxF T

where  are any two continuously differentiable functions. This problem is denoted 
GCP .(see[1-2].) Several problems arising in different fields, such as game theory, mathematical programming, 
mechanics and geometry, have the same mathematical form which may be stated as (1.1). And (1.1) covers some 
related problems, such as if , then (1.1) reduces to the nonlinear complementarity problem. In the past years, 
several investigators have been concerned with both the theoretical and computational aspects of the above problem. 
Several important results have been established(see [1-10]). 
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In this paper, we consider a nonsmooth Levenberg-Marquardt method with Goldstein line search for 
generalized complementarity problem. This paper is organized as follows. In the next section, we introduce 
the nonsmooth Levenberg-Marquardt method and the global convergence of the method. Finally, numerical 
experimental results are presented. 

 

2. New Levenberg-Marquardt method and its convergence 
In this section, we describe a nonsmooth Levenberg-Marquardt method for generalized complementarity 

problem. In paper [1], C.Kanzow, M.Fukushima have studied an unconstrained minimization reformulation 
of (1.1). The merit function is based on the function  
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The approach presented in this paper is similar, but we use a different merit function, which is based on the 
following function 

},min{ ba  
where "min" denotes the componentwise minimum operator. When x  satisfied  
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x solves (1). Throughout this section, we denote  
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Thus, the equations (2) can be briefly rewritten as 

,0))(,),(()( 1 == T
n xhxhxH L                                                                           (3) 

which is nonsmooth equations. For solving the systems of equations, we take ∗∂  as a tool instead of the 
Clarke generalized Jacobian, B-differential and b-differential. We give the following for )(xH∗∂ H in (3) 
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nT

n RxxhxhxH ∈∇∇=∂∗ L                                                        (4) 
where  if , ),()( xFxh ii ∇=∇ )()( xGxF ii < )()( xFxh ii ∇=∇  or ),()( xGxh ii ∇=∇  if 

)()( xGxF ii = , ),()( xGxh ii ∇=∇  if . In what follows, we use (4) as a tool instead of the 
Clarke generalized Jacobian and b-differential in nonsmooth Levenberg-Marquardt method. 
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Proposition 2.1 Suppose that  and  are defined by (3) and by (4), and all )(xH )(xH∗∂

)(xHV ∗∂∈  are nonsingular. Then there exists a scalar 0>ξ such that 

,1 ξ≤−V ).(xHV ∗∂∈∀  

,ϑ≤V ),,(),( εxNxxHV ∈∂∈∀ ∗  
holds for some constants 0,0 >> εϑ and ),( εxN is a neighbor of x . 

 By the continuously differentiable property of  and  in (1.1), the above Proposition 2.1 can be easily 
obtained. 
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   Denote the corresponding merit function as 
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We assume that the above merit function is continuously differentiable. Now, we give the following 
nonsmooth Levenberg-Marquardt method with Goldstein line search for generalized complementarity 
problem (1.1). 
 
Nonsmooth Levenberg-Marquardt method with Goldstein line search 

Step 0. Given a staring vector ,nRx ∈0 .0),
2
1,0(,2,0 ≥∈>> εσρ p  

Step 1. If ,)( εψ ≤kx stop. 

Step 2. Select an element , find an approximate solution of the system )( kk xHV ∗∂∈ n
k Rd ∈
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k xHVdIVV −=+ λ                                                       (5) 
where 0≥kλ  is Levenberg-Marquardt parameter. If the condition 

p
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T
k ddx ρψ −≤∇ )(                                                                (6)  

is not satisfied, set . )()( k
T

kk xHVd −=
Step 3. Find kα  by Goldstein line search 

)()()1()( kkkk
T

kkk dxdxx αψψασψ +≤∇−+ ,                                                      (7) 
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kkk dxdxx αψψσαψ +≥∇+ .                                                      (8) 
Set kkkk dxx α+=+1 , let , and go to Step 1. 1: += kk
 

In what follows, as usual in analyzing the behavior of algorithms, we assume that the above method 
produces an infinite sequence of points. Based upon the above method, we give the following global 
convergence result about nonsmooth Levenberg-Marquardt method with Goldstein line search for solving 
generalized complementarity problem (1). The main proof of the following theorem is similar to Theorem 12 
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