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Abstract

Conjugate Gradient (CG) algorithms were widely used in the field
of numerical optimization, especially for large scale optimization

problems, because it was not required the storage of any matrices.

In the first part of this thesis, we have introduced and investigated
four new spectral three-term CG-algorithms for solving a set of
nonlinear unconstrained optimization problems; while in the second part
of this thesis we have introduced and investigated another three spectral
three-term CG-algorithms in the field of extended (CG) for solving

nonlinear unconstrained optimization problems.

From the first group of CG-algorithms we have found that the third
spectral three-term CG-algorithm  [NSCTT/3, say] was the best,
according to our numerical results, using Wolfe line search technique
and obtaining some effective theoretical and numerical investigation used
in their derivation and their convergence properties of all the four new

spectral three-term CG-algorithms.

In the second group of the new spectral three-term CG-algorithms,
we have introduced and investigated another two CG-algorithms (EPR,
and EHRM) in the field of rational model extended CG-algorithms;
furthermore another third three-term spectral hybrid extended CG-
algorithm was also investigated and introduced [(NC-PR-HRM), say] in
the field of spectral extended hybrid CG-algorithms.

For our numerical results we have applied these four new three-

term spectral CG-algorithms on a set of at most (38) well-known



nonlinear test functions (their details in the Appendix) in the field of

unconstrained optimization techniques.

Our purpose in this thesis, is to evaluate and found the efficiency of
these new three-term spectral, extended; hybrid; CG-algorithms by
comparing them with the numerical results of some well-known CG-
algorithms, [PR-1969, and HRM-2016, say] using the same set of test

problems; our numerical results were reported with effective results.



