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Abstract

This paper investigates the global well-posedness of a class of generalized semilinear parabolic
k(d+a)
Py
equations with external force in parabolic Morrey spaces Mml @-# . The equation incorporates

fractional Laplacian dissipation, nonlocal nonlinear terms, and general external force, given by
a LA
u,+(-A)2 u=(-A)? (|u|k u)+f , where S <a<(k+1)p (subcritical case). This model is highly

universal and can degenerate into multiple classical physical models through parameter selection.
By means of the Duhamel principle, the initial value problem is reformulated as an equivalent
integral equation. Under the assumption that the linear, nonlinear, and external force terms possess
sufficiently small norms, we systematically establish the crucial a priori estimates for each of these
terms within the selected function space. Finally, the Banach fixed-point theorem is applied to prove
the existence, uniqueness, and continuous dependence on initial data of the global mild solution in
parabolic Morrey spaces. This study extends existing classical results and demonstrates that parabolic
Morrey spaces provide a unified and effective analytical framework for handling such nonlinear
evolution equations with nonlocal structures and critical growth.
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