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Abstract

In this paper, a smoothed KKT system of equations for the second-order cone constrained variational
inequality problem is established by using the smoothed natural residual function, and an equivalent
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unconstrained optimization problem is constructed. A damped inertial gradient system with a per-
turbation term, which includes damped inertial parameters and time scale parameters, is developed
to solve this unconstrained optimization problem. The stability of this system is proved, thus obtain-
ing the convergence of KKT points for the second-order cone constrained variational inequality prob-
lem. Furthermore, the damped inertial gradient system with a perturbation term is compared with
the existing first-order differential equation system methods in terms of theoretical conditions and
numerical results. In terms of theoretical condition requirements, the conditions of the damped iner-
tial gradient system with a perturbation term are easier to implement; in terms of numerical results,
the first-order differential equation method has a slightly faster convergence speed, but the gap is
not significant.
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