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Nikolskii inequality and Besov, Triebel-Lizorkin, Wiener
and Beurling spaces on compact homogeneous manifolds

ERLAN NURSULTANOV, MICHAEL RUZHANSKY AND SERGEY TIKHONOV

Abstract. In this paper we prove Nikolskii’s inequality (also known as the re-
verse Hölder inequality) on general compact Lie groups and on compact homo-
geneous spaces with the constant interpreted in terms of the eigenvalue counting
function of the Laplacian on the space, giving the best constant for certain in-
dices, attained on the Dirichlet kernel. Consequently, we establish embedding
theorems between Besov spaces on compact homogeneous spaces, as well as em-
beddings between Besov spaces andWiener and Beurling spaces. We also analyse
Triebel-Lizorkin spaces and �-versions of Wiener and Beurling spaces and their
embeddings, and interpolation properties of all these spaces.
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1. Introduction

In this paper we analyse the families of Besov, Triebel-Lizorkin, Wiener and Beurl-
ing spaces on compact Lie groups G and on compact homogeneous manifolds
G/K . To a large extent, the analysis is based on establishing an appropriate version
of Nikolskii’s inequality (also known as the reverse Hölder inequality) in this set-
ting and on working with discrete Lebesgue spaces on the unitary dual of the group
and its class I representations.

The classical Nikolskii inequality for trigonometric polynomials TL of degree
at most L on the circle was given by [27]

kTLkLq (T)  CL1/p�1/qkTLkL p(T),
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