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Introduction

Many problems which appear in different sciences such as
physics, engineering, biology, applied mathematics and different
branches can be modeled by using fractional integro-differential
equations. In recent years, some different basis functions have been
used to estimate the solution of integro-differential equations. In
this paper, we develop operational matrix method based on
fractional Jacobi functions to solve fractional order Fredholm,
Volterra and Fredholm-Volterra integro-differential equations.
Fractional Jacobi functions have received considerable attention in

dealing with various problems and equations.

Material and methods

In this scheme, the approximated solution is written in terms of
fractional Jacobi functions. In this way, firstly we define Riemann-
Liouville fractional operational matrix of fractional order Jacobi
functions, then by using this matrix and the least squares method
the solution of equation reduce to a system of algebraic equations
which is solved through the Newton’s iterative method. In the next
step we analyze convergence of the solution, and then to confirm

the theoretical issue we examine some numerical examples.
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Results and discussion

We solve some test examples by using present technique to
demonstrate the efficiency, high accuracy and the simplicity of the
present method, then compare the proposed method with the
method based on fractional-order Bernoulli functions.The reported
results demonstrate that there is a good agreement between
approximate solution and exact solution. Also, the numerical
results reported in the tables indicate that the accuracy improve by
increasing the m. Notice that, obtained results confirm that
proposed method enables us to find some more reasonable

approximate solutions than fractional-order Bernoulli functions.

Conclusion

The following conclusions were drawn from this research.

o Coefficients of the approximate function via fractional
Jacobi function are found easily.

e The main characteristic of this method is that it reduces
consideration problem to a system of algebraic equations
which can be easily solved by using Newton’s iterative
method.

e The excellence of this method is its generality, which
includes the fractional order Legendre and Chebyshev
functions and can solve fractional order Fredholm,
Volterra and Fredholm-Volterra integro-differential
equations.

e It is also easy to use for linear and nonlinear integro-

differential equations and provides good results.
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