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The classical Rellich inequality states that for n ≥ 5

∫
Rn

|∆φ(x)|2dx ≥ n2(n − 4)2

16

∫
Rn

|φ(x)|2
|x|4 dx

for all φ ∈ C∞
c (Rn \ {0}) and the constant n2(n−4)2

16
is sharp. It is well known that the Euclidean space Rn with its usual

abelain group structure is a trivial Carnot group. We ask now the question: What is the most general form of the Rellich

inequality on general Carnot groups ? Let G be a Carnot group with homogeneous dimension Q ≥ 3 and let N be a

homogeneous norm associated to Folland’s fundemantal solution u for the sub-Laplacian ∆G, φ ∈ C∞
0 (G \ {0}), α ∈ R,

Q + α − 4 > 0. We proved the following Rellich-type inequality

∫
G

Nα

|∇GN |2 |∆Gφ|2dx ≥ (Q + α − 4)2(Q − α)2

16

∫
G

Nα |∇GN |2
N4

φ2dx.

Here dx and ∇G denotes the Haar measure and the sub-elliptic gradient on G, respectively. (Received September 25,

2006)
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