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We consider a class of boundary value problems for fractional integro-differential equations
t
(DZy)(t) + h(t)y(t) +/ (t—s)""K(t,s)y(s)ds = f(t), 0<t<bdb, O0<a<l, 0<k<I, (1)
0

YY(0) + My(b1) =7, 0 < by < b, v0,71,7 € (—00,00), (2)
b},

where h, f and K are some given continuous functions on [0,b] and {(¢,s) : 0 < s < ¢t <
respectively. In (1) D2y is the Caputo fractional derivative of y of order o € (0,1) defined by

(DEy)(1) = 5 (Pl —yO) (), 0<t<b,

with

Bo\(t) = — / C gt
(J y)(t)_l"(ﬁ) O(t s)P~ry(s)ds, t>0, (>0,
where I' is the Euler gamma function.

Using an integral equation reformulation of (1)-(2), first some regularity properties of the exact
solution of (1)-(2) are studied. Using the obtained information about the possible singular behavior
of the exact solution and spline collocation techniques, the numerical solution of (1)-(2) by suitable
non-polynomial approximations is considered. The attainable order of global convergence of the
proposed algorithms is discussed and a superconvergence result for a special choice of grid and
collocation parameters is given. A numerical illustration will also be presented. Our approach is
based on some ideas and results of [1].
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