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Objective: To introduce the basic notions and study the techniques of Fuzzy Mathematics, neural
network and genetic algorithm.
Prerequisites: Set theory, algebra of functions.

COURSE OF CONTENTS

UNIT I

Crisp sets, Fuzzy sets and their basic concepts, operations on fuzzy sets, Fuzzy arithmetic,
Fuzzy relations, Fuzzy relation equations based on sup — i composition and on Inf — wi
composition.

UNIT 11
Fuzzy measure, Evidence theory, Possibility theory, Fuzzy sets and possibility theory.

UNIT I

Fuzzy logic, Classical logic, Multivalued logic, Fuzzy propositions, Fuzzy quantifiers,
inference from conditional fuzzy propositions. Methods of construction : An overview —
Direct methods with one expert — Direct method with multiple experts — Indirect method with
multiple experts and one expert — Construction from sample data, Defuzzification, Fuzzy
Controllers and their applications.

UNIT IV

Basic concepts, Model of artificial neural Network (ANN), Neural Network architectures,
learning methods, Back propagation networks, architecture of back propagation networks,
Associative memory, Auto correlators, Adaptive resonance theory, Introduction to ART1 and
ART2, Applications.

UNIT V

Fundamentals of Genetic Algorithms (GAs), history, basic concepts and biological
background, working principle, encoding, fitness function, reproduction, Genetic modeling,
various operators, crossover and mutation, convergence of Genetic Algorithm, Applications.
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