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Abstract

In this paper, a smoothing KKT equation system with inequality constraints is established by using
the smoothing natural residual function, and the unconstrained optimization problem is estab-
lished. A second order differential equation system with damping coefficient and time scale coeffi-
cient is established to solve the unconstrained optimization problem, and the stability of the sec-
ond-order differential equation system is proved, then the convergence of the KKT points of the
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variational inequality problem with inequality constraints is obtained. The theoretical conditions
and numerical results of the second-order differential equation method are compared with the ex-
isting first order differential equation method. In terms of theoretical conditions, the conditions of
the second-order differential equation method are easier to implement, while in the numerical re-
sults, the convergence speed of the first order differential equation method is faster, but the differ-
ence between the two methods is negligible.
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Table 2. Numerical results of Example 4.1
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Table 3. The numerical results of Example 4.2
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