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We consider a class of multi-term fractional weakly singular integro-differential equations with non-local
boundary conditions:
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Here 0 ≤ t ≤ b, b > 0, b1, b2 ∈ (0, b], γ0, γ1, γ2, γ ∈ R := (−∞,∞), p ∈ N := {1, 2, . . . } and Dαi

Cap are the

Caputo differential operators of orders αi ∈ (0, 1), i = 1, . . . , p. More precisely, we assume that 0 < α1 < α2 <
· · · < αp < 1, κ ∈ [0, 1), f ∈ C[0, b], hi ∈ C[0, b] (i = 0, . . . , p− 1), K ∈ C(∆b), ∆b = {(t, s) : 0 ≤ s ≤ t ≤ b}
and γ0 + γ1 + γ2b2 6= 0. Note that this class also involves settings for fractional initial value problems
(γ0 6= 0, γ1 = γ2 = 0) and fractional two-point boundary value problems (γ0 6= 0, γ1 6= 0, γ2 = 0). By using
an integral equation reformulation, we first study the existence, uniqueness and smoothness of the exact
solution. On the basis of this information and spline collocation techniques, the numerical solution of the
problem is discussed. The convergence behaviour of the proposed algorithms is established and global error
estimates are derived. A numerical illustration is also given.
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