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We proposed new memoryless quasi-Newton methods for large scale
unconstrained optimization problems. These methods are based on the Broyden family with the
spectral-scaling secant condition. we showed the global convergence properties of our proposed
methods and investigated their numerical performance. In addition, we applied the memoryless
qguasi-Newton methods to composite function minimization problems and proposed inexact proximal
memoryless quasi-Newton methods. We also combined the active set strategy with the memoryless
guasi-Newton method for solving bound constrained minimization problems.

Furthermore, we proposed a primal-dual interior point method for solving nonlinear semidefinite
programming problems. In this method, the trust-region strategy was used in order to obtain the
global convergence property. We considered robust supply chain network equilibrium models and showed

that these could be reformulated as variational inequality problems or complementarity problems.
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