Electron. Commun. Probab. 25 (2020), no. 31, 1-2. ELECTRONIC
https://doi. org/lO .1214/20-ECP307 COMMUNICATIONS

ISSN: 1083-589X in PROBABILITY

Erratum: Practical criteria for R-positive recurrence of
unbounded semigroups*

Nicolas Champagnat’ Denis Villemonais'

Abstract

The proof of the second convergence of Theorem 2.1 provided in the original paper
relies on properties of the so called Q-process, which is not, in general, defined on
the whole state space. Hence the inequality is only proved for some restricted sets of
functions and measures. This weakness can be easily repaired and we provide here a
proof of the inequality that applies in full generality.
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In Theorem 2.1 of [2], we claim that, under Assumption (G), there exist two constants
C’ > 0and § € (0,1) such that, for all measurable functions f : E — R satisfying |f| < i1
and all positive measures p on E such that (1) < 400,

05" 1P f — pu(n)vp(f)] < C'B™u(tn).

The proof provided in [2] is incomplete since it is based on properties of the so
called @Q-process, which is not, in general, defined on the whole state space E. The
consequence is that the above inequality is only proved for functions f that vanish when
n vanishes and for probability measures p such that u({z € E, n(z) =0}) = 0.

We provide here a proof of the inequality that applies to all functions f : £ — R
satisfying |f| < ¢ and all positive measures p on E such that u(¢;) < +oo, as claimed
in the original result.

Proof. Recall that the semi-group (@, )nez, , defined by

Qu(f) = 22U %D 20, [l S 1

(01 + c2)™p

satisfies conditions (E1-E4) of [1] with 7 = 1 and o = 95/, using 6 /(6; + ¢2) in place
of 01, 02/(01 + ¢2) in place of 6 and ¢1 /(61 + c2)™ in place of ¢;. In particular, according
to Theorem 2.1 in [1], there exist constants C' > 0,« € (0,1) and a probability measure
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vgsp on E such that, for all bounded measurable functions g : £ — R and all probability
measures v such that v(ps) > 0,

vQng n 119lloo
in]l_V (9)| < Ca vlga)’

Multiplying both sides of the inequality by v(),,1 and applying the obtained inequality to
v = (0; + vosp)/2, one obtains, for all z € F (recall that vosp(p2) > 0),

9]loc (@n1(x) + VQSDQn]l)'

|Qng(x)+vosp@ng — vosp(9)(Qnl(z) +vgspQnl)| < 2Ca" 72(@) + vosp (92)

But vgsp being a quasi-stationary distribution for @, we have vospQng = 05vgs p(g) for
some 0 € (0,1], thus

(Qnl(z) +vospQnl)
vQsp(p2) '

|Qng(l’) - VQSD(Q)Qnﬂ(x)‘ <20a™ HgHoo

Theorem 2.5 of [1] for (),, states that there exists a function ng € L*° such that
100" Qnl(z) —ng(z)| < C"a'™,
for some constants o/ € (0,1) and C” > 0. We deduce that
19]l00 (0" @nl(2) + 05" vosDQn1)
vQsp(p2)

(C" +C"Ingllse + 1)
vQsp(p2)

oénQng(x) — VQSD(g)QénQn]l(x) <2Ca"

)

and hence that

191100 (C” + C"[nglloo +1)

05" Qng(x) —vgsp(gng(z)| < 2Ca” +vgsn(g)C"a’.

vQsp(p2)
Multiplying both sides by ¢, (z), setting f = g, and integrating with respect to u(dx)
ends the proof. O
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