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Abstract

Gradient dominance methods offer the advantages of improved
convergence speed, robustness, and adaptability, making them powerful tools for
solving complex or poorly functioning problems. However, these benefits come at
the expense of increased complexity, computational burden, and the need for fine-
tuning that is problem-dependent. Given the importance of hybrid conjugate
gradient algorithms in finding the minimum value of a function with several
variables, we focused this thesis on the numerical as well as the theoretical aspects
of hybridizing two algorithms by linking each two standard parameters to a convex
structure. In the first algorithm, we relied on combining the two basic algorithms:
Haneenl(Ha,) with Liu Story (LS). As for the second algorithm, we relied on the
convex structure was based on combining the two basic algorithms, Haneen2 (Ha,)
and Liu Story (LS). The two algorithms that we obtained had the property of
sufficient regression and comprehensive convergence using some assumptions. We
have tested their efficiency numerically on a set of nonlinear test functions in
unconstrained optimization, and their efficiency has been proven compared to the
basic algorithms. The Wolff condition has been used in both of them so that they
are under the same conditions.
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