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Tomasz Cieślak, Mario Fuest, Karol Hajduk, and Mikołaj Sierżęga recently showed
in their paper "On the existence of global solutions for the 3D chemorepulsion system",
that for a smooth bounded domain Ω ⊂ Rn and for every positive function u ∈ C2(Ω)
satisfying the boundary condition ∂u

∂ν = 0, the following inequality holds∫
Ω

|∇2
√
u|2 dx ≤ C

∫
Ω

u|∇2 log u|2 dx. (0.1)

In the talk, we will discuss applications of this inequality to partial differential
equations. Then we will consider generalization of the inequality, focusing on the
results obtained in joint work with Tomasz Cieślak andWojciech Kryński on analogous
functional inequalities on Riemannian manifolds with non-zero curvature.

Finally, we will focus on the constant C in the inequality. We will show that its
precise value is relevant in applications and discuss results concerning the optimal
constant and its properties.
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