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Abstract

Conjugate gradient algorithms are of importance in solving
unconstrained optimization problems that depend on optimizing the
solution by reducing the error rate, so we present in this thesis new
algorithms for conjugate gradient to be used in training artificial neural
networks using the Feed-forward A prediction technique to simulate the
mathematical models of growth systems. And decay through hypothetical
mathematical models of the systems under study whose goal is to reveal the
predictions of the system and present them in a way that can be used and

based on the MATLAB program.

By simulating three proposed conjugate gradient algorithms and
applying them to three Malthus and Verhulst mathematical models to
predict population numbers in the coming years. As well as a proposed
mathematical model for the spread of the Corona virus in Iraq as a model
for the growth and decay of the epidemic and its study of the stability of

this model.

The numerical results show the effectiveness of the proposed
algorithms, after applying them to the problems of mathematical models
and comparing the results. We noticed from the prediction data of the first
and second algorithms that the proposed algorithm of Verhulst for neural
networks is better than Multhus algorithm for neural network, which is

more efficient and accurate.

For this, a proposed mathematical model was built based on the Malthus
hypothesis that shows the speed of the spread of the Corona virus in Iraq,
while studying the stability of the system and clarifying the basic issues in
the proposed epidemiological model. And simulation of the proposed third

algorithm of concomitant gradation to model the spread of the Corona virus



(covid-19) in Iraq, and it shows the speed of the epidemic and the need to

take quick measures to stop the spread.

The algorithms of the proposed conjugate gradient methods to be used
in training artificial neural networks using the Feed-forward prediction
technique for simulation showed that they are accurate in prediction and

their results are very close to the exact solution of mathematical models.
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