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The author defines an LP-differentiable structure on a metric measure space X =
(X, d, ) as a countable collection of pairwise disjoint measurable sets X, together with
Banach space valued maps ¢, € L (X, B,), such that for every Lipschitz function

g: X — R and every 7 there exists g7 in the dual of B, satisfying for a.e. z € X,
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The main result of the paper is the following generalization of the Stepanov theorem: If
X is a doubling metric measure space with an LP-differentiable structure for some p >
1, then every function f € L (X)) is LP-differentiable a.e. in the set where

loc
|f = f(@)]P

S ST Sy

This is proved by comparing f with Lipschitz functions on sets where the above integral
average is bounded by some constant, and by using points of density together with the
fact that Lipschitz functions are differentiable a.e.

As an application of the general result, the author then obtains the LP-differentiability
of generalized Sobolev functions and the L!-differentiability of BV-functions on metric
measure spaces. These results recover and extend [J. Bjorn, Michigan Math. J. 47
(2000), no. 1, 151-161; MR1755262] and [Z. M. Balogh, K. Rogovin and T. Ziircher, J.
Geom. Anal. 14 (2004), no. 3, 405-422; MR2077159]. Jana Bjorn

References

1. L. Ambrosio, M. Miranda Jr. and D. Pallara, Special functions of Bounded Variation
in Doubling Metric Measure Spaces, ”Calculus of Variations”: Topics from the
Mathematical Heritage of Ennio De Giorgi, Quad. Mat., 14, Seconda Universita di
Napoli, Caserta, pp. 1-45 (2004). MR2118414

2. Z. Balogh, K. Rogovin and T. Ziircher, The Stepanov Differentiability Theorem
in Metric Measure Spaces, J. Geom. Anal., Vol. 14, No. 3, pp. 405-422 (2004).
MR2077159

3. J. Bjorn, Li-Differentials for Weighted Sobolev Spaces, Michigan Math. J., Vol. 47,
pp. 151-161 (2000). MR1755262

4. R. Coifman and G. Weiss, Analyse Harmonique Non-commutative sur Certains
Espaces Homogenes, Lecture Notes in Math., Vol. 242, Springer-Verlag, New York,
1971. MR0499948

5. L. C. Evans and R. F. Gariepy, Measure Theory and Fine Properties of Functions,
Studies in Adv. Math., CRC Press, Boca Raton, Florida, 1992. MR1158660

6. H. Federer, Geometric Measure Theory, Die Grundlehren der mathematischen Wis-


https://mathscinet.ams.org/mathscinet
/mathscinet/2006/mathscinet/pdf/2421712.pdf?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=Ranjbar-Motlagh&s5=&s6=&s7=&s8=All&sort=Newest&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=16
https://mathscinet.ams.org/mathscinet/2006/mathscinet/search/publications.html?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=Ranjbar-Motlagh&s5=&s6=&s7=&s8=All&sort=Newest&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=1
https://mathscinet.ams.org/mathscinet/pdf/2133404.pdf?arg3=&co4=AND&co5=AND&co6=AND&co7=AND&dr=all&pg4=AUCN&pg5=TI&pg6=PC&pg7=ALLF&pg8=ET&review_format=html&s4=Ranjbar-Motlagh&s5=&s6=&s7=&s8=All&sort=Newest&vfpref=html&yearRangeFirst=&yearRangeSecond=&yrop=eq&r=18
https://mathscinet.ams.org/mathscinet/2006/mathscinet/search/publications.html?refcit=2417413&amp;loc=refcit
https://mathscinet.ams.org/mathscinet/2006/mathscinet/search/mscdoc.html?code=46E35%2C%2828A15%2C46G05%2C49J52%29
https://mathscinet.ams.org/mathscinet/2006/mathscinet/search/publications.html?pg1=IID&s1=608112
https://mathscinet.ams.org/mathscinet/2006/mathscinet/search/institution.html?code=IR_SHAR
https://mathscinet.ams.org/mathscinet/2006/mathscinet/search/journaldoc.html?&cn=Houston_J_Math
https://mathscinet.ams.org/mathscinet/2006/mathscinet/search/publications.html?pg1=ISSI&s1=264672
https://mathscinet.ams.org/mathscinet/pdf/1755262.pdf
https://mathscinet.ams.org/mathscinet/pdf/2077159.pdf
https://mathscinet.ams.org/mathscinet/2006/mathscinet/search/publications.html?pg1=IID&s1=628870
http://mathscinet.ams.org/mathscinet/pdf/2118414.pdf?pg1=MR&amp;s1=2118414&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/2077159.pdf?pg1=MR&amp;s1=2077159&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1755262.pdf?pg1=MR&amp;s1=1755262&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/499948.pdf?pg1=MR&amp;s1=0499948&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1158660.pdf?pg1=MR&amp;s1=1158660&amp;loc=fromreflist

10.

11.

12.

13.

14.

15.

senschaften, Band 153, Springer-Verlag, New York, 1969. MR0257325

M. Gromov, Metric Structures for Riemannian and Non-Riemainan Spaces, Progress
in Math, Vol. 152, Birkhauser, Boston, 1999. MR1699320

P. Hajlasz and P. Koskela, Sobolev Meets Poincaré, C. R. Acad. Sci. Paris, No. 320,
Series I, pp. 1211-1215 (1995). MR1336257

P. Hajtasz and P. Koskela, Sobolev Met Poincaré, Memo. AMS, Vol. 145, No. 688,
2000. MR1683160

J. Heinonen, Lectures on Analysis on Metric Spaces, Springer-Verlag, New York,
2001. MR1800917

S. Keith, Measurable Differetiable Structures and the Poincaré Inequality, Indiana
Univ. Math. J., Vol. 53, No. 4, pp. 1127-1150 (2004). MR2095451

A. Ranjbar-Motlagh, Analysis on Metric-Measure Spaces, Ph. D. Thesis, New York
University, 1998. MR2697437

A. Ranjbar-Motlagh, Generalized Rademacher-Stepanov type Theorem and Applica-
tions, Preprint, 2004. MR2506360

E. M. Stein, Singular Integrals and Differentiability Properties of Functions, Prince-
ton Univ. Press, New Jersey, 1970. MR0290095

J. Viiséla, Lectures on n-Dimensional Quasiconformal Mappings, Lecture Notes in
Math, Vol. 229, Springer-Verlag, New York, 1971. MR0454009

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


http://mathscinet.ams.org/mathscinet/pdf/257325.pdf?pg1=MR&amp;s1=0257325&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1699320.pdf?pg1=MR&amp;s1=1699320&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1336257.pdf?pg1=MR&amp;s1=1336257&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1683160.pdf?pg1=MR&amp;s1=1683160&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/1800917.pdf?pg1=MR&amp;s1=1800917&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/2095451.pdf?pg1=MR&amp;s1=2095451&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/2697437.pdf?pg1=MR&amp;s1=2697437&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/2506360.pdf?pg1=MR&amp;s1=2506360&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/290095.pdf?pg1=MR&amp;s1=0290095&amp;loc=fromreflist
http://mathscinet.ams.org/mathscinet/pdf/454009.pdf?pg1=MR&amp;s1=0454009&amp;loc=fromreflist

