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& What can we say
about the error
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Note : 292* The range of a
is optimal , ie . the

result

by Brezis-Vazquez does not hold for q=2



&: Can we prove an improved version of Hardy's inequality
&

involving the 12-norm ?

Theorem If d=3 and A-t , then
there exists a constant C=Cld
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Remarks :
· It is important to include supe

in the second
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· All terms scale in the same way
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· Compare with Murrey-typeinequality by
Palatucci-Pisante
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idea-
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· If SupSdxxcSu, then we can replace u by it radilsie

decreasing rearrangement u

*

(s reduction to 1D problem).

Then use an explicit computation and the ground state representation-

For=-I



ditui-u
· In the case where we use

the ground state representation,
E reduces to
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and this requires OE .

To see this one can consider

fil-Groc and let 2- 0.
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· For the Mey-typeinequality , we need EP1-5. We can
also construct

a counterexample to 11 for OCI- :

Let yec1 be fixed. Now
define u =up by taking

N copies
T-nn-

of y and sending them far away from
each other
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and let N- x I

bubbling phenomenon
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Mindifficulties :

· All 3 terms scale in the same way
-> can only fix

the value of one

M with i
almost optimiser

· bubbling phenomenon
: 1 M

Un= --
is optimising sequence

-> "vanishing" minimising sequence
-> standard concentration

compactness

techniques dot apply

-> Completely new techniques needed.


