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FRACTIONAL DIFFERENTIAL EQUATIONS OF
CAPUTO-HADAMARD TYPE AND NUMERICAL
SOLUTIONS

KAOUTHER BOUCHAMA, ABDELKRIM MERZOUGUI, AND YACINE ARIOUA

ABSTRACT. This paper is concerned with a numerical method for solv-
ing generalized fractional differential equation of Caputo-Hadamard de-
rivative. A corresponding discretization technique is proposed. Nu-
merical solutions are obtained and convergence of numerical formula
is discussed. The convergence speed arrives at O(h'™®) . Numerical
examples are given to test the accuracy.
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1. DEFINE THE PROBLEM

In this paper, we consider a numerical technique for the fractional differ-
ential equation of Caputo—Hadamard type:

CHpo = a o0
) { ADe u (t) + CU(t)u@)fg)&aO <a<t<b<

Where “#D denotes the Caputo-Hadamard fractional derivative operator
of order a € (0, 1].The discrete implicit Euler formula is applied to obtain an
approximate sequence for (1). In the first case, the equidistance partition is
used to obtain a discrete version of the Caputo-Hadamard derivative, then
the numerical formula and the numerically solve of the fractional differential
equation are obtained.
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