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To my Maryam;

I have no potency to be responsible of your
maternities and also no power to offset.

Just one thing I have as a gift which is the
basis of the universe of my heart; and 1t 1s
the sheer Love...

Till after ay, I’'m debtor to you, mom...
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. M. H. Noori Skandari, M. Habibli, A. Nazemi, A Direct Method Based on the Clenshaw-

Curtis Formula for Fractional Optimal Control Problems”, Submitted.
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Abstract

In present thesis, two direct and indirect methods have been considered to solve the fractional
optimal control problems. In the indirect method, in order to approximate the existence variables at
the Chebyshev-Gauss points, we introduce and utilize the fractional Lagrange interpolating func-
tion. Also, we express and prove the fractional necessary optimality conditions. In the direct
method, we convert the fractional optimal control problem to a corresponding fractional calculus
of variations problem. Then, by using the Clenshaw-Curtis formula and the Chebyshev-Gauss-
Lobato points, we reduce the problem to a nonlinear programming problem.

The organization of the present thesis is as follows. At first, we express the preliminaries and
the needed conceptions. Then, we introduce the fractional optimal control problems. Also, we
present and prove the fractional necessary optimality conditions. Next, we present the indirect
method to solve the fractional optimal control problems. Afterward, we bring the direct method
based on Clenshaw-Curtis formula. Finally, the conclusions and the suggestions has been included

in the last chapter.

Keywords: Chebyshev pseudospectral method, Fractional optimal control, Fractional necessary

optimality condition, Clenshaw-Curtis formula, Nonlinear programming problem
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