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Department of Mathematics Faculty of Science
MATH 467 (206467) NEURAL NETWORKS 3(3/3-0/0)
Prerequisite Fourth year standing in Mathematics, Computer Science or Engineering;

consent of the instructor.

Course Description:

Overview of the development and applications of neural networks. Neural networks structure and
learning methods. Information theory. Gradient descent optimization. Perceptron. Adaline. Multilayer
feedforward networks and back-propagation learning algorithm, Stochastic neural networks.
Neocognitron. Adaptive resonance theory. Recurrent network. Chaos. Neurodynamical model. Neuro-

fuzzy systems. Genetic algorithms. Applications.

Course Objectives

1. Introducing students to the concept of neural computing and the modern applications
of artificial neural networks.

2. Introduce and integrate relevant topics in mathematics such as information theory,
Gradient descent optimization, Fuzzy set theory and Chaos under the applications
framework of neural networks.

3. Exposing students to the mathematical attempts at understanding the nature of

intelligence and the emergence of conciousness,

Course Contents No. of Lecture Hours

1. Overview of artificial neural networks development, Basic concepts in neural 3
computing, Biological systems, Applications of neural networks

2. Neural networks structures, Supervised and  unsupervised learnings, 3
Overview of learning methods

3. Review of : Information theory concepts, Principal component analysis, 3
Maximum likelihood Gaussian classifier; Steepest descent, Conjugate
gradient, Newton and Quasi—Newton optimization methods

4. Perceptron, the perceptron convergence theorem 3

5. Weiner—Hopf equation, the least-mean—square learning algorithm, Adaline, 3

Convergence of the LMS algorithm



Course Contents No. of Lecture Hours

6. Multilayer feedforward neural networks, Back-propagation learning 6
algorithm, Cover's theorem, Error surfaces, Vapnik-Chervonenkis dimension,
Uniform convergence and learnability

7. Review of : Fuzzy set theory, Fuzzy-logic, Nonlinear systems 6
theory, Hopf-Bification, Strange attractors, Fractal dimension, Chaos

8. Stochastic neural networks, the boltzmann machine and simulated annealing, 6
The neocognitron, Vector quantization, Adaptive resonance theory

9. Recurrent networks, Content-addressable memory, Hopfield models, 6
The Cohen-Grossberg theorem, Neurodynamical model.

10. Neuro-fuzzy system, Genetic algorithm and evolutionary programming, 6
Applications.

Total 45
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