
AVERAGES ALONG THE PRIMES
OF DOUBLY POWER-BOUNDED OPERATORS ON Lr

MICHAEL LIN

Abstract An operator T on a (real or complex) Banach space is called power-
bounded if supn�0 kT nk < 1. It is called doubly power-bounded if it is invertible
and both T and T�1 are power-bounded.

Let P := {p1, p2, . . . } be the sequence of primes (in ascending order). We prove
that if T is doubly power-bounded on Lr(⌦,⌃, µ) of a �-finite measure space, then
for every f 2 Lr the averages along the primes
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converge in norm.
For the proof we use (and show) the fact that for any power-bounded T on a

Banach space, strong convergence of the averages along the primes is equivalent to
strong convergence of the modulated averages
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where ⇤(k) is the von Mangoldt function defined by ⇤(pj) = log p when p 2 P, and
zero otherwise.

An important tool in the proof is a variational estimate for the von Mangoldt-
modulated averages of the shift on Z, proved by Zorin-Kranich.
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