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In the literature, the fractional Laplacian of order s € (0,1) is defined, up to constants,
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Now, let v be a smooth function defined on RY, and let
a=1-2s.

Consider the following extension problem:

1) —div(y*Vu(z,y)) =0  in RN xRT,
u(z,0) =v(z) on RV,
In the paper under review, the authors start by proving a result which relates a nonlocal
problem associated to the fractional power of the Laplacian to the local degenerate
elliptic problem (1). Namely, they prove that there exists a constant C, which only
depends on N and s, such that
lim y%uy(z,y) = —CA%0.
y—0t

This characterization then allows the authors to prove several regularity results
concerning the solutions of problems involving the fractional Laplacian by exploiting
purely local techniques related to problem (1). In particular, they prove both a Harnack
and a boundary Harnack inequality, as well as a monotonicity formula for the energy in
the same spirit of the local Almgren frequency formula. Francesco Petitta

References

1. Almgren, F. J. Jr. (2000). Almgren’s Big Regularity Paper. Volume 1 of World Scien-
tific Monograph Series in Mathematics. River Edge, NJ: World Scientific Publishing
Co. Inc. @Q-valued functions minimizing Dirichlet’s integral and the regularity of
area-minimizing rectifiable currents up to codimension 2, With a preface by Jean E.
Taylor and Vladimir Scheffer. MR1777737

2. Athanasopoulos, 1., Caffarelli, L. A., Salsa, S. (to appear). The structure of the free
boundary for lower dimesional obstacle problems. Amer. J. Math. MR2405165

3. Bogdan, K. (1997). The boundary Harnack principle for the fractional Laplacian.
Studia Math. 123(1):43-80. MR1438304

4. Caffarelli, L. A., Gutierrez, C. E. (1997). Properties of the solutions of the linearized
Monge-Ampere equation. Amer. J. Math. 119(2):423-465. MR1439555

5. Caffarelli, L., Crandall, M. G., Kocan, M., Swiech, A. (1996). On viscosity solutions
of fully nonlinear equations with measurable ingredients. Comm. Pure Appl. Math.
49(4):365-397. MR1376656

6. Fabes, E., Jerison, D., Kenig, C. (1982a). The Wiener test for degenerate elliptic
equations. Ann. Inst. Fourier (Grenoble) 32(3):vi, 151-182. MR0688024


https://mathscinet.ams.org/mathscinet
https://mathscinet.ams.org/mathscinet/search/publications.html?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=MR&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=MR2354493&s5=&s6=&s7=&s8=All&sort=Newest&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=1
https://mathscinet.ams.org/mathscinet/search/publications.html?refcit=2354493&amp;loc=refcit
https://mathscinet.ams.org/mathscinet/search/publications.html?revcit=2354493&amp;loc=revcit
https://mathscinet.ams.org/mathscinet/search/mscdoc.html?code=35J70
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=IID&s1=44175
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=IID&s1=44175
https://mathscinet.ams.org/mathscinet/search/institution.html?code=1_TX
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=IID&s1=757280
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=IID&s1=757280
https://mathscinet.ams.org/mathscinet/search/institution.html?code=1_NY_X
https://mathscinet.ams.org/mathscinet/search/journaldoc.html?&cn=Comm_Partial_Differential_Equations
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=256543
https://mathscinet.ams.org/mathscinet/search/publications.html?pg1=IID&s1=792691
http://mathscinet.ams.org/mathscinet/pdf/1777737.pdf?pg1=MR&amp;s1=1777737&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/2405165.pdf?pg1=MR&amp;s1=2405165&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1438304.pdf?pg1=MR&amp;s1=1438304&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1439555.pdf?pg1=MR&amp;s1=1439555&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1376656.pdf?pg1=MR&amp;s1=1376656&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/688024.pdf?pg1=MR&amp;s1=0688024&amp;loc=fromreflist

10.

Fabes, E. B., Kenig, C. E., Serapioni, R. P. (1982b). The local regularity of solutions
of degenerate elliptic equations. Comm. Partial Differential Equations 7(1):77-116.
MR0643158

. Fabes, E. B., Kenig, C. E., Jerison, D. (1983). Boundary behavior of solutions

to degenerate elliptic equations. In Conference on Harmonic Analysis in Honor of
Antoni Zygmund, Vols. I, II. (Chicago, Ill., 1981), Wadsworth Math. Ser. Belmont,
CA: Wadsworth, pp. 577-589. MR0730093

. Landkof, N. S. (1972). Foundations of Modern Potential Theory. New York: Springer-

Verlag. Translated from the Russian by A. P. Doohovskoy, Die Grundlehren der
mathematischen Wissenschaften, Band 180. MR0350027

Smith, P. D. (1982/83). A regularity theorem for a singular elliptic equation. Appli-
cable Anal. 14(3):223-236. MR0685159

Note: This list reflects references listed in the original paper as
accurately as possible with no attempt to correct errors.

(© Copyright American Mathematical Society 2021


http://mathscinet.ams.org/mathscinet/pdf/643158.pdf?pg1=MR&amp;s1=0643158&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/730093.pdf?pg1=MR&amp;s1=0730093&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/350027.pdf?pg1=MR&amp;s1=0350027&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/685159.pdf?pg1=MR&amp;s1=0685159&amp;loc=fromreflist

