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Hölder, Sobolev, weak-type estimates in mixed-norm
with weights for parabolic equations

Pablo Raúl Stinga, José L. Torrea1,

SUMMARY

We prove weighted mixed-norm Lqt (W
2,p
x ) and Lqt (C

2,α
x ) estimates for 1 < p, q < ∞ and

0 < α < 1 and weighted mixed weak-type estimates for q = 1, as well as a.e. pointwise
formulas for derivatives, for solutions u = u(t, x) to parabolic equations of the form

∂tu− aij(t)∂iju+ u = f t ∈ R, x ∈ Rn

and for the Cauchy problem

∂tv − aij(t)∂ijv + v = f for t > 0, x ∈ Rn

v(0, x) = g for x ∈ Rn.

The coefficients a(t) = (aij(t)) are just bounded, measurable, symmetric and uniformly el-
liptic. Furthermore, we show strong, weak type and BMO estimates with parabolic Muck-
enhoupt weights. It is quite remarkable that most of our results are new even for the classical
heat equation

∂tu−∆u+ u = f.

Keywords: Heat equation, weighted Sobolev estimate, mixed-norm estimate, semigroups.

AMS Classification: Primary: 35K10, 35B45, 42B37; Secondary: 58J35, 42B20

References

[1] N. V. Krylov. Lectures on Elliptic and Parabolic Equations in Hölder Spaces, Graduate
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2José L. Torrea Department
Matemticas University
Autnoma de Madrid email: joseluis.torrea@uam.es


