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Abstract

This thesis deals with the development and improvement of
minimization problems in unconstrained optimization based on conjugate

gradient methods.

The step length has been accelerated by adding an acceleration factor
in order to get from one location to another. Hestenes-Stiefel (HS) conjugate
gradient techniques were used to determine the acceleration coefficient by
using the direction of descent. Also, a conjugate spectral gradient formula
was used to adjust the direction of the search, and a spectral parameter

derived from the Fletcher-Reeves formula was used.

In addition to new directions, we discovered two new parameters for
the conjugate gradient technique: the first is for a two-term CG method, and
the second is for a three-term CG method, the derivation of which we based

on the Hestenes-Stiefel (HS)formula.

Furthermore, we have shown that each of the suggested approaches
included in this thesis theoretically satisfies the requirement of global

convergence under certain circumstances.

However, practically speaking. Compared to the simple conjugate
gradient approaches, we found excellent numerical results when applying

these methods to many standard optimization functions.
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