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Abstract. The aim of this paper is to establish new results concerning Boole-type
inequalities associated with the five-point Boole quadrature rule in the framework of
multiplicative fractional calculus. We first derive a new auxiliary identity, which plays a
fundamental role in obtaining the main inequalities. By utilizing this identity, we establish
Boole-type inequalities for multiplicative differentiable convex functions. Furthermore,
a feed-forward Artificial Neural Network (ANN) is used to approximate the lower and
upper bounds of the derived inequalities to study the numerical behavior of the proposed
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inequalities. The network is trained with the ReLU activation function, the Mean Squared
Error (MSE) loss and the Adam optimizer. The accuracy of the proposed ANN model is
validated by the loss curve and 3D surface plot that indicates a good agreement between
the derived values and the theoretical values. Finally, numerical examples are given to
demonstrate the effectiveness and applicability of the obtained results.



