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ABSTRACT

The present study focuses on the development of a number of new efficient
algorithms according to the hypotheses mentioned in it to solve general

optimization problems.

We suggested algorithms based on the new updates of the Dai-Liao formula
by minimizing the function obtained from the descent condition (m=0) depending
on the parameter of the Penalty-function, the damping method and the projection

technique together, and then we generalize these new algorithms (m=1, 2,..5).

We proposed new updates to the standard and quadratic iterative point

through two new updates to the search direction parameter ¥, using one of
mathematical functions as well as using the original projection technique and then
we updated the two new algorithms using the modified projection with used

damped method for all suggested formulas.

Also presented two new algorithms based on two new updates of the Dai-
Liao formula. The first algorithm was based on updating and damped the
parameters vf and yP . The second algorithm was based on a hybrid denominator,
and for these two algorithms, we used a new projection. Finally, we propose
another three new algorithms with three new parameters 8¢¥ =" that are damped
from the type of spectral CG algorithm based on the three parameters SV~ and
using the new updated projection technique based on the Sigmoid function. All
these new proposed algorithms have a new suitable line search for them. We
proved the descent search direction for all the algorithms proposed in the thesis,
which thus gave us global convergence under some assumptions. All these new
algorithms were applied to a number of problems to follow their numerical results,
then we discussed these results and compared them in several ways to show the

effectiveness and efficiency of the proposed new algorithms.
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