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ABSTRACT: We construct exhaustion and cut-off functions with  gradient and Laplacian controlled in

terms  of  possibly  non-constnat  lower  bounds on  the  Ricci  curvature.  The  construction  depends  on  a

generalization of the Li-Yau gradient estimate which is of independent interest. We then apply our cut-offs

to the study of the fast and porous media diffusion.


