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Abstract

As fractional derivatives and integrals provide more accurate models of many dynamical systems
than integer-order derivatives and integrals, there has been considerable growth in the fractional
calculus in recent years. A delayed fractional dynamic system is a system described by differen-
tial fractional differential equations, and delay fractional optimal control problems are problems
in which the dynamic constraints are delay fractional differential equations. Due to the necessity
of solving problems and the high capability of neural network models, which are one of the active
and useful fields in the area of artificial intelligence, in this thesis we study a class of delay optimal
control problems of fractional order. In order to solve these problems, we use numerical methods
based on the multilayer perceptron neural network (based on fractional power series functions, sig-
moid functions and exponential functions) and single layer functional link neural network (based
on Miintz-Legendre polynomials and fractional Chebyshev polynomials). Recently, new defini-
tions of fractional calculus with non-singular and non-local kernel have been introduced. In this
thesis we will also solve the delay optimal control problems with these new definitions.
Keywords: Delay Fractional Optimal Control Problems, Multilayer Perceptron Neural Net-

work, Single Layer Functional Link Neural Network, Padé approximation, Optimization.
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