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Definition

Let 2 C R” be an open set. We say that homeomorphism
fe W,},’CI(Q,R") is a g-quasiconformal mapping if there is a constant

K > 1 such that

|Df (x)|? < K|J¢(x)| for a.e. x € Q.
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Orlicz Space

A function ® : R — R™ is a Young function if ®(0) = 0, ® is increasing
and convex.

Denote by L®(A) the corresponding Orlicz space with Young function ®
on a set A with measure £". This space is equipped with the Luxemburg
norm

I1£]|o(a) = inf{A >0 /Ad>(|f(x)|/)\) dx <1} .
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and convex.

Denote by L®(A) the corresponding Orlicz space with Young function ®
on a set A with measure £". This space is equipped with the Luxemburg
norm

I1£]|o(a) = inf{A >0 /Ad>(|f(x)|/)\) dx <1} .

For g > 1 and a € R we denote by L9 log™ L(A) the Orlicz space with a
Young function such that
[0
lim (tl =
t—oo t9log™ t

We define the Orlicz-Sobolev space WL®(A) as the set

WL®(A) := {u : |Du| € L®(A)}
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Stability of WL9log® L under g-quasiconformal mappings

Theorem

Let
@eg>nanda>0
or
el<g<nanda<0
and suppose that f : Q1 — Q5 is a g-quasiconformal mapping.
Then T¢ maps WL log® Lioc(2) N C(€y) into WL log® Linc(21) for
q>n
and Ty maps WL log®™ Lioc(€22) into WL log® Lioc(21) for g < n.
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Let f : Qy — Q» be a homeomorphism, g > 1 and let o € R. For
g < n—1 we moreover assume that f is differentiable a.e. Suppose that
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Proof. Let u € WL9log® Li,c N C and A CC Q3. It follows that u € Wli’cq
and therefore uo f € W9 and D(uo f) = ((Du) o f) - Df.
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g < n— 1 we moreover assume that f is differentiable a.e. Suppose that
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mapping.

Sketch of proof. Fix ry such that for all r € (0, ry) we have
|f(B(x0,2r))| ~ |J¢|| B(x0, 2r)|.
We construct a function such that

(1) support © C f(B(x0,2r)) (2) ¢ is Lipschitz with constant 1
(3) ¢ € WL*(f(Q)) (4) ¢ is differentiable almost everywhere
(5) ¥(x) = £x; + const in all components of the set f(B(xg,r)) \ E.
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The continuity of Tr give us

| Dfill Lo (B(x0,r)) = ID(of )Mo < ClIDY||1o(r(B(x0,2r))) < ClILlLo(r(B(x0,2r)))-
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The continuity of Tr give us

1Dfillo(B(x.r)) = ID(Wof)l[ie < CIDYo(r(B(0.2n)) < ClILIo(r(B(a0.20)-

D[ o (B(x0,r 1 o

lim inf”’”mw < CnmwM
0 ”1”’-0(3()(0”)) r—=04 ||1||L°(B(xo,r))
o1

< Climinf M

r—04

Z 1
*(1rBpe )

d-1( 1
< Clim infM

- < Clkl7 .
=04 O NG A)
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r—04

_ 1
(o)

(D*l(;)
< Climinf #
r—04 q> (W)

The Lebesgue density theorem for Orlicz functions now gives us

< Clkl7 .

IDf(x0)| < C(|Jf])7.
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Lebesgue density theorem for Orlicz functions

Theorem

Suppose that ® is a Young function and let f € L®(Q) be nonnegative.
Then

f X,r
lim inf 17X e > f(x) for almost every x € Q2 .
=0+ || XB(x,nllLe

If we moreover assume that our ® satisfies
d(ab) < Cd(a)P(b) for every a,b > 0,

then

f
lim IXeeunllee _ f(x) for almost every x € Q..
r—0+ HXB(X,r)HL"’
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Thanks for your attention!
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