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ABSTRACT

In this research, we consider the sufficient conditions for the existence of
solutions of a discrete fractional boundary value problem of fractional difference
equations In this paper we consider a Caputo fractional sum-difference equations
with fractional sum boundary value conditions of the form

∆α
Cu(t) = f(t+ α− 1, u(t+ α− 1), (Ψβu)(t+ α− 2)), t ∈ N0,T ,

u(α− 2) = y(u),

u(T + α) = ∆−γg(T + α + γ − 3)u(T + α + γ − 3),

where 1 < α ≤ 2, 0 < β ≤ 1, 2 < γ ≤ 3, ∆α
C is the Caputo fractional difference

operater order α, y ∈ C(U,U) and g ∈ C(Nα−2,T+α,R+∩ U) are given functions,
f : Nα−2,T+α × U× U → U, for φ : Nα−2,T+α × Nα−2,T+α → [0,∞),

(Ψβu)(t) := [∆−βφu](t+ β) =
1

Γ(β)

t−β∑
s=α−β−2

(t− σ(s))β−1φ(t, s+ β)u(s+ β).

Our goal is to establish some criteria of existence for the boundary problems
with nonlocal-sum boundary condition, using the Banach fixed point theorem
and the Schaefer’s fixed point theorem. Finally, we present some examples to
show the importance of these results.




