el iy ) adath 305
Jua gall daala
Shpaly 1 g G guital) agle 4,18

cladaly ) acd

& ad
Wersry ar >

Al Ay Adduaall (331 el gz paill (5l h
padall & AtiaY) Jilual 5 jtuall

Fadia Al
Jua gall dsalay (A Cladly )l g @ gadad) o gle A4S (ulaa )
2 sl imale Balgd Ju clullaia (1 5 a8
gy gl il il )

J O
i S (S el

) il
Gl a8 G b andy )]

avovy AVE£0



legadig sails V) L))l Apalyyl) llEd) (s sl Giliall zyn sl ik

A Ll Sl o S G Jeleas ¢ Adasdllg A 3hasl) AWl Jal
sl ol gk S aand
Buaal Ol sl i) Lyally el z3sal) e Talacl
O alrall Al sl sl ulad ga e gl Lals lalal cuds & Akl
A sl 5eliSl) el )l Gilaglas e Sbmd lsall o aladiul e Sl
beliSy A ST A sgmd) Gkl AL canne) el bylas e Talel
D) SY15 g ou) clial) bg 5 ASudS il sl Gl
Jasll mpad Gla)BY) ey clhely Saaall clabngy) Aol Al Las,




Ministry of Higher Education and
Scientific Research
University of Mosul
College of Computer Science and
Mathematics
Department of Mathematics

T
L7 o
Wesiry or s

Enhanced Conjugate Gradient Methods to
Find Minimum value for Unconstrained
Optimization Problems

A Thesis Submitted to the Council of the College of Computer
Science and Mathematics
University of Mosul
as a Partial Fulfillment of Requirements
for the Degree of Master of Science in
Mathematics/Computational Mathematics

By
Abdulameer Ali Saad

Supervised by
Prof. Dr. Basim Abbas Hassan Abdulrahman

1445 A.H 2023 A.D



Conjugate gradient methods are one of the most common iterative
mathematical techniques of their usefulness for solving linear and
nonlinear systems. The optimal conjugate coefficient is the basic feature
that unites all conjugate gradient methods.

Based on the quadratic model and the conjugate condition, the new
coefficients were derived. The method has been then attracted special
attentions, mainly concerned to compute optimal values for the
coefficients as well as employing the objective function values in
addition to the gradient information; to improve the numerical efficiency.
Based on our numerical experiments, we concluded that the proposed
methods are more efficient and more robust than the classical conjugate
gradient methods, providing faster and more stable convergence.

We concluded the message by discussing the new conclusions and
giving some suggestions for the purpose of working on them in the

future.



