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The author defines ah?’-differentiable structure on a metric measure spdce (X, d,u) as a
countable collection of pairwise disjoint measurable sétdogether with Banach space valued
mapsyp-, € L} (X, B,), such that for every Lipschitz functign X — R and everyy there exists

loc

g5 in the dual of B, satisfying for a.ezx € X,

1
)
=0 u(B(z,m) N X,)

X/ 19(y) — g(z) — g5 (9 (y) — oy ()P
B(z,r)NX,

" dup = 0.

The main result of the paper is the following generalization of the Stepanov theoremisif
a doubling metric measure space with &ndifferentiable structure for some> 1, then every
function f € Lj (X) is LP-differentiable a.e. in the set where

. 1 [f = f()”
lll?jélp M(B(:E7 7“)) /B(:c,r) TP i < o

This is proved by comparing 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 Lipschi

functions are differentiable a.e.

As an application of the general result, the author then obtains.thdifferentiability of
generalized Sobolev functions and thé-differentiability of BV-functions on metric measure
spaces. These results recover and extend @fnBMichigan Math. J47 (2000), no. 1, 151-161;
MR1755262 (2001b:4604Pand [Z. M. Balogh, K. Rogovin and T.i#cher, J. Geom. Anall4
(2004), no. 3, 405-422NR2077159 (2005d:2800B)

Reviewed bylana Bprn
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