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Тема: «Неравенства Харди и Реллиха с парами Бесселя»  

«Харди мен Реллихтің Бессель жұптарымен теңсіздіктері» 
«Hardy And Rellich Inequalities with Bessel Pairs» 
 

Abstract:  In this talk, we present suitable characterisations for a pair of functions 
(𝑊(𝑥), 𝐻(𝑥)) on a bounded, connected domain Ω ⊂ ℝ𝑛 in order to have the 
following Hardy inequality 
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where  𝑑(𝑥) is a suitable quasi-norm (gauge), |ξ|𝐴
2 =< 𝐴(𝑥)𝜉, 𝜉 >  for 𝜉 ∈ ℝ𝑛 and 

𝐴(𝑥) is an 𝑛 × 𝑛 symmetric, uniformly positive definite matrix defined on a bounded 
domain Ω ⊂ ℝ𝑛. We also give its 𝐿𝑝 analogue. As a consequence, we present 
examples for a standard Laplacian on ℝ𝑛, Baouendi-Grushin operator, and sub-
Laplacians on the Heisenberg group, the Engel group and the Cartan group. Those 
kind of characterisations for a pair of functions (𝑊(𝑥), 𝐻(𝑥)) are obtained also for 
the Rellich inequality. This talk is based on a preprint with Prof. Ruzhansky 
https://arxiv.org/pdf/2101.07008.pdf. 

Приглашаются все желающие!  
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