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Abstract

We consider a class of parabolic reaction-diffusion equations driven by the fractional Laplacian as the
diffusion operator over a bounded domain with zero Dirichlet exterior condition, i.e.,

wt (=A)u = flo,u) in Qx(0,7);
u(z,t) = 0 in (RY\ Q) x (0,7);
u(z,0) = wo in @,

where ug € L*(Q) and
U(LI,‘, t) — U(y, t)

(—A)Su(%t) = CN,SRV/ \x—y|N+25 Y,

RN
see e.g. [2] for more details. Under suitable assumptions on f, we establish the existence and uniqueness
results. Our analysis relies on the comparison principle and monotone iteration method. We specifically
address the case where f exhibits logistic growth in u which introduces technical difficulties due to the
nonmonotonicity of the nonlinearity. The standard comparison principle does not allow us to handle
the nonmonotone nonlinearity and it imposes an additional assumption on the decay near the boundary
of the initial condition, see [1]. We will particularly focus on the refinement of the comparison principle
which removes both limitations of the standard one, see e.g. [3, Theorem 26, p. 6053].
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