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Abstract
This thesis is concerned with modification and development of new multi-
models in both QN-method and conjugate gradient method for nonlinear constrained
optimization problems by using direct and indirect methods.
The used iterative procedures that are quadratically convergent and superlinear
convergence which have been increasely applied to many of optimization problems
. part of the thesis which deals with inequality and another part deals with both of

constrained.

In order to improve global rate of convergence .The first part (indirect methods)
of the work consists the development of the conical model was expanded to the n-
order level in accordance with Tayler series, and this expansion was then applied to
the newly updated secant equation for BFGS methods, and we derived a new
conjugate coefficient for the generalized conical model and a new conjugate gradient
coefficient for the quadratic model used the KKT properties to derive in the
constrained optimization field and established convergence and regression
conditions, Also Improve upon the efficiency of the fractional model by developing
a more comprehensive model called the non-fractional model by applying a new

function to non-quadratic and non-conic models .

whereas The second part (direct methods) in solving restricted optimization
issues Where the treatments were done using the SQP sequential algorithms
technique to find the optimal solution for nonlinear programming with the restricted
improvement of equality and inequality, two techniques were relied upon, The first
technique is to derive a new approximation of the Hessian matrix, which has been
shown to be positively defined and the second technique is designed to take
advantage of the structuring found in the Hessian matrix and the augmented

Lagrange function of the problems and show the local convergence.



All the new algorithms proved their efficiency in theory, and the numerical
results of the restricted functions that were used in the programs using FORTRAN
or MATLAB language proved the efficiency and effectiveness of the new algorithms
depending on the efficiency measures NOF, NOC, NOI, time.
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