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Abstract

This paper investigates the existence of weak solutions to a fractional p-Laplacian hyperbolic equation
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with nonlinear damping and logarithmic source terms, and explores appropriate conditions guaran-
teeing the existence of weak solutions. The Faedo-Galerkin finite approximation method is adopted
to construct sequences of approximate solutions, and uniform a priori estimates are established via
inequality techniques. Logarithmic inequalities, the Holder inequality and fractional Sobolev embed-
ding theorems are utilized to estimate the logarithmic source term. The generalized Gronwall inequal-
ity yields the global uniform boundedness of the energy functional of approximate solutions with re-
spect to the approximation parameter and time. Weak and weak* convergent subsequences are ex-
tracted by virtue of the Banach-Alaoglu theorem, and the Aubin-Lions compactness lemma is employed
to derive strong convergence of the approximate sequences, which further implies pointwise con-
vergence and enables the interchange of limits for the logarithmic nonlinear term. Meanwhile, uni-
form boundedness of the second-order time derivative is verified through norm estimates in the dual
space. Finally, under suitable regularity assumptions on initial data, the existence of local weak so-
lutions to this fractional hyperbolic problem is rigorously proved.
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