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Abstract

In this thesis, a number of conjugate gradient algorithms were made
to solve nonlinear optimization problems. These algorithms were then used
to improve the training artificial neural networks.

The first algorithm was made based on the convergence property of
Dai and Liao. The convergence and descent properties of the algorithm
were studied, and the numerical results were compared with the algorithms
(FR, HS). The second algorithm is a new spectral conjugate gradient
algorithm was proposed, its convergence and descent properties were
studied, and its numerical results were compared to those of the (FR)
algorithm. The Third algorithm was based on a gradient algorithm with a
new parameter. The convergence and descent properties of the proposed
algorithm were studied, and the numerical results were compared with
those of the (FR) algorithm. As for the practical side, these new algorithms
were used to improving Artificial Neural Networks in three different types
of applied problems (Simplefit, Bodyfat, Chemical) and compare the
numerical results among them.

In results the first proposed algorithm was the best in order to obtain
the optimal solution with the lowest average of steps and the lowest

average in time.
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