
 

Correction to

Citation for published version (APA):
Heydenreich, M., & van der Hofstad, R. (2019). Correction to: Random graph asymptotics on high-dimensional
tori II: volume, diameter and mixing time (Probability Theory and Related Fields, (2011), 149, 3-4, (397-415),
10.1007/s00440-009-0258-y). Probability Theory and Related Fields, 175(3-4), 1183-1185.
https://doi.org/10.1007/s00440-019-00929-x

Document license:
Unspecified

DOI:
10.1007/s00440-019-00929-x

Document status and date:
Published: 01/12/2019

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 24. May. 2023

https://doi.org/10.1007/s00440-019-00929-x
https://doi.org/10.1007/s00440-019-00929-x
https://research.tue.nl/en/publications/214be310-5339-4a57-97a1-fe8064692b08


Probability Theory and Related Fields (2019) 175:1183–1185
https://doi.org/10.1007/s00440-019-00929-x

CORRECT ION

Correction to: Random graph asymptotics on
high-dimensional tori II: volume, diameter andmixing time

Markus Heydenreich1 · Remco van der Hofstad2

Published online: 9 August 2019
© The Author(s) 2019

Correction to: Probab. Theory Relat. Fields (2011) 149:397–415
https://doi.org/10.1007/s00440-009-0258-y

Abstract
In [3, Theorem 1.2], we claim that the maximal cluster for critical percolation on the
high-dimensional torus is non-concentrated. This proof contains an error. In this note,
we replace this statement by a conditional statement instead.

1 Correction of [3, Theorem 1.2]

Recall from [3] that C(i) denotes the i th largest cluster for percolation on the d-
dimensional torus Tr ,d , so that C(1) = Cmax is the largest component and |C(2)| ≤ |C(1)|
is the size of the second largest component, etc. Then, the statement of [3, Theorem
1.2] should be replaced by the following (shortened) statement:

Theorem 1.2 (Random graph asymptotics of the ordered cluster sizes) Fix d > 6 and
L sufficiently large in the spread-out case, or d sufficiently large for nearest-neighbor
percolation. For every m = 1, 2, . . . there exist constants b1, . . . , bm > 0, such that
for all ω ≥ 1, r ≥ 1, and all i = 1, . . . ,m,
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P
T,pc(Zd )

(
ω−1V 2/3 ≤ |C(i)| ≤ ωV 2/3

)
≥ 1 − bi

ω
. (1.1)

Consequently, the expected cluster sizes satisfy E
T,pc(Zd )|C(i)| ≥ b′

i V
2/3 for certain

constants b′
i > 0.

In [3, Theorem 1.2], an additional non-concentration result was claimed for
V−2/3|Cmax|. The proof of this result is incorrect. Below we will explain why, and
replace this statement by a conditional version. Unfortunately, we are not able to
prove the required condition.

2 Last paragraph of discussion in [3, Section 1.3]

In the last paragraph of [3, Section 1.3], we discuss the non-concentration of
V−2/3|Cmax|, a feature that is highly indicative of the critical behavior. This para-
graph needs to be removed.

3 Corrections to the proof of Theorem 1.2

The proof of [3, Theorem 1.2] still applies, except for [3, Proposition 3.1], where the
non-concentration of |Cmax|V−2/3 is proved. This statement can be replaced by the
following conditional statement:

Proposition 3.1 (|Cmax|V−2/3 is not concentrated) Under the conditions of [3, Theo-
rem 1.1], and assuming that there exists ω > 62/3 such that

lim inf
V→∞ V 1/3

P
T,pc(Zd )

(
|C| > ωV 2/3

)
> 0, (3.2)

the random sequence |Cmax|V−2/3 is non-concentrated.

The proof of [3, Proposition 3.1] can be followed verbatim, except for the discussion
right after [3, (3.19)]. Indeed, [3, (3.19)] reads

Var pc(Zd )(Z>ωV 2/3V−2/3) ≥ V−1/3
P

T,pc(Zd )

(|C| > ωV 2/3)

×[
ωV 2/3 − V P

T,pc(Zd )(|C| > ωV 2/3)
]

≥ V 1/3
P

T,pc(Zd )(|C| > ωV 2/3)
[
ω − CCω

−1/2], (3.3)

and below it, we claim that this remains uniformly positive forω ≥ 1 sufficiently large,
by [3, (2.4)]. The problem is that [3, (2.4)] applies only to ω that are not too large,
while to keep the second factor in (3.3) positive, we need to take ω > 0 sufficiently
large, which we cannot satisfy simultaneously.

An inspection of the proof of the upper bound in [3, (2.4)] (which is originally
[1, Theorem 1.3]) shows that CC = 6 suffices. Indeed, by [2, Proposition 2.1],
P

T,pc(Zd )(|C| ≥ k) ≤ P
Z,pc(Zd )(|C| ≥ k). Further, by [4, (9.2.6)], P

Z,pc(Zd )(|C| ≥
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k) ≤ e
e−1M(pc(Zd), 1/k), while [4, Lemma 9.3] proves that M(pc(Zd), γ ) ≤ √

12γ .
Thus, we need that ω > 62/3 to keep the second term in (3.3) strictly positive. For
this choice, also [3, (3.19)] is satisfied. As a result, the proof can be repaired when we
assume (3.2) for ω > 62/3. �	

Mind that [3, (2.4)] implies (3.2) for ω < bC for a positive constant bC (which is
the same as b1 in [1, Theorem 1.3]). The actual value of bC depends of the position
of pc(Zd) within the critical window of pc(Tr ,d). While [3, Theorem 2.1] guarantees
that pc(Zd) does lie within the critical window, it gives us no control on the precise
position.

We believe that (3.2) is correct, in fact, even for all ω > 0. For example, for the
Erdős–Rényi random graph model, which is the corresponding mean-field model, a
corresponding statement is true for all ω > 0, cf. [5, Lemma 2.2], where even a local
limit version of (3.2) is proved. However, we have not been able to show this for
percolation on the high-dimensional torus.
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