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Abstract

The conjugate gradient method is one of the most prominent
algorithms used to solve unconstrained nonlinear functions. It combines
efficiency and rapid convergence, making it an ideal choice among
optimization methods. Using an uncontrolled search line in the first
algorithm, a new conjugate parameter was derived using the Taylor series.
In the second algorithm, a spectral parameter for the conjugate gradient
method was created using the quasi-Newton condition and the Berry

conjugation condition.

Theoretically, both algorithms have been proven to satisfy both the
sufficient gradient condition and global convergence under certain
assumptions, using the strong Wolfe search line. In practice, the two new
algorithms have proven their efficiency by applying the numerical results
to a number of selection functions in unconstrained optimization, which are
shown in the appendix at the end of the thesis, and comparing the results
with the results of the standard functions according to the tables shown in
the second and third chapters, depending on the total number of calculated
functions (NOF), the number of iterations (NOI), and the time (Time-
CPU). The results of the functions were also plotted using the Dolan-More
method. The thesis ends with a discussion of the new conclusions we

obtained and some suggestions for their application in future work.



