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Abstract

In this dissertation, a number of conjugate gradient algorithms
have been developed and a number of steep descent algorithms have been
developed to solve nonlinear fuzzy optimization problems, solve nonlinear

fuzzy equations, and also use them in fuzzy neural networks to classify data.

The first chapter includes a general introduction that contains some basic
theories and definitions related to unconstrained optimization, as well as

neural networks, fuzzy logic, and fuzzy neural networks.

As for the second chapter, two algorithms were proposed in the steep descent
methods for solving fuzzy optimization problems. The numerical results
indicated the efficiency of these two methods in solving the given nonlinear

fuzzy optimization functions.

As for the third chapter, two algorithms were proposed in the conjugate
gradient methods for solving nonlinear fuzzy equations. Their global
convergence was proved under some hypotheses and achieved the regression

characteristic. The numerical results indicated the efficiency of these two

methods in solving the given nonlinear fuzzy equations.

In the fourth chapter, two new conjugate gradient algorithms were proposed
and these two algorithms were applied in the field of training fuzzy neural
networks to solve classification problems. Their a global convergence was
proved under some hypotheses and achieved the regression characteristic,
and the numerical results indicated the efficiency of these two methods in

classifying data given using fuzzy neural networks.

The fifth chapter included conclusions and future work.
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