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A HARDY INEQUALITY FOR THE GRUSHIN TYPE OPERATORS

LI ZHU

Abstract. We prove a Hardy inequality related to Carnot-Carathéodory distance for the Grushin
type operators like Δx + |x|2∂ 2

t . The procedure is based on a representation formula for such
operators.
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RE F ER EN C ES

[1] W. COHN, G. LU, Best constants for Moser-Trudinger inequalities on the Heisenberg group, Indiana
Univ. Math. J. 50 (2001), 1567–1591.

[2] L. D’AMBROSIO,Some Hardy Inequalities on the Heisenberg Group, Differential Equations 40 (2004),
552–564.

[3] L. D’AMBROSIO, Hardy inequalities related to Grushin type operators, Proc. Amer. Math. Soc. 132
(2004), 725–734.

[4] L. D’AMBROSIO,Hardy-type inequalities related to degenerate elliptic differential operators, Ann. Sc.
Norm. Super. Pisa Cl. Sci. (5) IV (2005), 451–486.

[5] N. GAROFALO, E. LANCONELLI, Frequency functions on the Heisenberg group the uncertainty prin-
ciple and unique continuation, Ann. Inst. Fourier (Grenoble) 40 (1990), 313–356.

[6] P. C. GREINER, D. HOLCMAN, Y. KANNAI, Wave kernels related to second-order operators, Duke
Math. J. 114, 2 (2002), 329–386.
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