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Complementarity Problems and Variational Inequalities 
 
Summary: 
A Complementarity Problem (CP) is an optimization problem containing a number of complementary 
variables xi and wi satisfying constraints of the form xiwi = 0. This problem has found many applications in 
different areas of science, engineering, transportation, economics and finance. A number of extensions of 
this problem have been considered in the literature, namely Variational Inequalities (VI), Optimization 
Problems with Complementarity Constraints (OPTCC) and more recently Eigenvalue Complementarity 
Problems (EiCP). In this talk all these problems are defined together with a brief summary of their 
applications. Some existence results for these problems are reviewed. A number of efficient direct and 
iterative algorithms have been proposed to process the CP, VI, OPTCC and EiCP by finding stationary 
points of appropriate merit functions. These algorithms are introduced, together with their benefits and 
drawbacks. In particular, these techniques require special classes of matrices for guaranteeing that those 
stationary points are solutions of the problems. In general, only enumerative algorithms are able to solve CP, 
VI, OPTCC and EiCP. The most important of these methods are also presented. A number of numerical 
results are reported to illustrate the efficacy and efficiency of the techniques discussed in the talk. 
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