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Abstract: In this study, we solve the nonlinear fractional differential equations with fractional integral
boundary conditions. To solve the mentioned problems, we use an iterative method based on the repro-
ducing kernel Hilbert spaces. In this method, the reproducing kernel of a finite-dimensional Hilbert space
is constructed using Fibonacci polynomials. With the help of the obtained positive definite kernel, we
produce bases that exactly satisfy the given integral boundary conditions. Then using the obtained bases,
we construct fractional derivative operational matrices and obtain an approximation of the problem with
the help of a simple iteration method. In fact, we construct an approximation of the solution in a finite-
dimensional space. We have also shown the convergence of the method under certain conditions. To show
the effectiveness of the proposed method, we have solved some examples, and the obtained results are
presented.

Keywords: Reproducing kernel Hilbert space, Fibonacci polynomials, Fractional differential equations,
Fractional integral boundary conditions.
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