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ABSTRACT

In this paper, we investigate a coupled system of boundary value problems for variable-order
Caputo–Fabrizio fractional differential equations involving the nonlinear p-Laplacian operator:
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subject to the boundary conditions
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t denotes the Caputo–Fabrizio derivative of variable order η(t) ∈ (0, 1), while C
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stands for the Caputo derivative of order γi ∈ (0, 1]. We assume 1 < αi(t) + βi(t) ≤ 2 for i = 1, 2.
The operator ϕp(r) = |r|p−2r represents the generalized p-Laplacian with p > 1. The functions
Gi : [0, 1] → R are continuous and the nonlinearities ψi satisfy Lipschitz-type conditions with
respect to their state variables.
Using fixed-point theorems and Green’s function techniques, we establish the existence and unique-
ness of solutions. Moreover, we study the Hyers–Ulam stability under the same assumptions. These
results extend recent contributions on fractional boundary value problems for nonlinear coupled sys-
tems.
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