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We proposed new three-term conjugate gradient methods for solving large
scale unconstrained optimization problems and new smoothing and scaling conjugate gradient methods
for solving nonsmooth nonlinear equations. We showed the global convergence properties of our
proposed methods and investigated their numerical performance. We also proposed a quasi-Newton
pattern search method based on the Broyden family as one of direct search methods for unconstrained
optimization problems and discussed its convergence property. In addition, we dealt with memoryless

quasi-Newton methods for large scale unconstrained optimization problems. Furthermore, we proposed
an inexact sequential qudratically constrained quadratic programming method of feasible directions
for constrained optimization problems, and a primal-dual exterior point method with a primal-dual
quadratic penalty function for nonlinear nonconvex optimization problems. We analyzed the
convergence properties of the proposed methods.
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