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Abstract
For second-order cone constrained variational inequality problems, the KKT system of a second order cone constrained variational inequality problem is transformed into a semismooth and later a smooth system of equations with the help of Fischer-Burmeister operators over second-order cones. The Clarke generalized differential of the semismooth mapping is presented. A modified Newton method with Armijo line search is proved to have global convergence with local superlinear rate of convergence under certain assumptions on the variational inequality problem. Furthermore, we consider using the neural networks to efficiently solve the second-order cone constrained variational inequality problems. We also discuss the method based on the resolvent operator for general variational inequality in Hilbert space. A new monotonicity, M-monotonicity, is introduced. With the help of resolvent operators, equivalence between the variational inequality and the fixed point problem of a nonexpansive mapping is established. A proximal point algorithm is constructed to solve the fixed point problem, which is proved to have a global convergence. Furthermore, a convergent path Newton method is given for the fixed point problems, enabling the proximal point algorithm implementable.
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