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Course Content

Classical Set Theory: Fundamental Concepts, Relations, Operation on
Relations, Interval Arithmetic: Fundamental Concepts, Arithmetic
operations on intervals, Algebraic Properties of Interval Arithmetic, Width
of an Interval, Interval Matrix Operations, Fuzzy Set Theory: Introduction,
Fuzzy set, strong cut and weak cut, Convex fuzzy set, Normal fuzzy set,
Height and core of a fuzzy set, Resolution Principle, Extension Principle,
fuzzy number, Arithmetic operations on fuzzy numbers, Linguistic
variables, Fuzzication and Defuzzification, Fuzzy Relations. Fuzzy Logic
Theory: Classical logic, Boolean Algebra, Multi-Valued Logic, Fuzzy
logic, Fuzzy Logic Rule Base.

Fuzzy and expert control (standard, Takagi Sugeno, mathematical
characterizations, design examples), Parametric optimization of fuzzy logic
controller using genetic algorithm; System identification using fuzzy neural
networks; Stability analysis: Lyapunov stability theory and Passivity
Theory; Adaptive control using fuzzy neural networks, Applications to
flight control, robot manipulator dynamic control, under actuated systems
such as inverted pendulum and inertia wheel pendulum control.
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