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CONE–THEORETIC POSITIVITY CRITERIA FOR

TERNARY FRACTIONAL DIFFERENTIAL SYSTEMS WITH
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Abstract. This paper investigates the existence and qualitative characteristics of positive solu-
tions for ternary systems of Riemann-Liouville p -Laplacian fractional boundary value prob-
lems. Employing fixed point theory in cones, we derive novel existence results under a set of
analytically tractable conditions. The study advances current research by addressing the intricate
interaction among nonlinearity, memory-dependent effects, and coupled boundary constraints in
systems comprising three interrelated fractional differential equations. To the best of our knowl-
edge, this is the first rigorous treatment of such ternary systems involving Riemann-Liouville
operators with p -Laplacian dynamics. As an application, we present a case study on the coupled
transport and reaction of solutes within a memory-driven porous medium, thereby demonstrating
the practical significance of the theoretical framework.
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