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ABSTRACT

Conjugate gradient methods are considered among the most
efficient and effective numerical techniques for finding the minimum of
unconstrained optimization problems. Their appeal lies in their simplicity
of implementation, ease of programming, and limited memory
requirements, making them particularly suitable for solving large-scale
problems. Moreover, these methods possess strong global convergence
properties, which enhance their reliability in practical applications.
Despite the significant advancements achieved by the Dai—Liao method,
it still lacks an optimal mechanism for selecting the nonnegative scalar
associated with the conjugate parameter, an essential factor influencing
the method's convergence behavior and numerical efficiency.

To address this gap and enhance the performance of conjugate
gradient algorithms, this study proposes and derives two distinct ideal
scalar parameters based on a modified quasi-Newton equation, which
serves as a powerful tool for improving search directions in iterative
methods. A key feature of the proposed new approaches is their
simultaneous utilization of both objective function values and gradient
vectors at each iteration, thereby guiding the search process more
accurately and efficiently toward the optimal solution. Theoretical
analysis demonstrates that the two proposed formulas satisfy both the
descent condition and global convergence under certain assumptions.
Additionally, numerical results on benchmark test problems confirm the
superiority of the new methods in terms of performance when compared
to several classical iterative techniques. The thesis concludes with a
detailed discussion of the obtained results and offers recommendations for

potential future research applications.
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