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Abstract

This Thesis proposes new algorithms for solving nonlinear
optimization problems with the conjugate gradient (CG) methods in
the trust-region area to obtain a strong global convergence. These
algorithms employ both quadratic model such as Quasi-Newton
(QN), non-quadratic such as conic model, interior point techniques
such as Penalty function approach and exterior point techniques such
as Barrier function approach. At each QN step, an (approximate)
solution of a quadratic model of the objective function is computed
using a conjugate gradient (CG) algorithm. However, in some cases
we have notice that the line search method is not able to find a
solution. This difficulty is likely to be used by a too ill-conditioned
Hessian matrix. To overcome these difficulties a trust-region, QN
method coupled with the CG algorithm has been implemented.

The work of the thesis contains:

(i) A modified n-direction CG-method with the trust-region.

(i1))  An extended CG-method in the trust-region.

(iii)) A hybrid quadratic, nonquadratic(conic CG-method) and
extended conic methods with the trust-region.

(iv) A modified free-parameter CG-method with the trust-
region.

Our new modified versions of CG-methods on the trust region
method shows that it is very effective when compared with
established standard algorithms to solve some standard constrained

optimization problems especially in high dimension.
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