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Quasi-Newton equation plays an essential role in quasi-Newton methods
for unconstrained optimization. Quasi-Newton methods have an enormous
impact to find minimum value of unconstrained optimization problems
because they afford rapid convergence and computationally attractive
algorithms.

Our main contribution is to derive a new and alterative gradient
difference vector bases on a second-order Taylor's series then using it to
construct an approximate inverse Hessian matrix for calculating the search
direction and to guarantee the global convergence. Also we have used a
second-order Taylor's series for deriving self-scaling for quasi-Newton
method in order to obtained best computational performance and at the same

time to preserve a big deal of the usual quasi-Newton methods properties

under Wolfe line search processes and some other hypotheses.

Depending on our numerical application of a set of standardized test
issues with different dimensions of non-restrictive non-linear optimization
known in this field, it was found that the new methods work well in the
performance and computational efficiency of the solution process compared to
other quasi-Newton methods. The thesis ends with the discussion of the new

conclusions and giving some suggestions to apply them in the future.




