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Let Fn be the free group of rank n with free basis X =
{x1, . . . , xn}. A palindrome is a word in X±1 that reads the 
same backwards as forwards. The palindromic automorphism 
group ΠAn of Fn consists of those automorphisms that map 
each xi to a palindrome. In this paper, we investigate linear 
representations of ΠAn, and prove that ΠA2 is linear. We ob-
tain conjugacy classes of involutions in ΠA2, and investigate 
residual nilpotency of ΠAn and some of its subgroups. Let IAn

be the group of those automorphisms of Fn that act trivially 
on the abelianisation, PIn be the palindromic Torelli group of 
Fn, and let EΠAn be the elementary palindromic automor-
phism group of Fn. We prove that PIn = IAn ∩ EΠA′

n. This 
result strengthens a recent result of Fullarton [2].

© 2015 Elsevier Inc. All rights reserved.

* Corresponding author.
E-mail addresses: bardakov@math.nsc.ru (V.G. Bardakov), krishnendu@iisermohali.ac.in

(K. Gongopadhyay), mahender@iisermohali.ac.in (M. Singh).

http://dx.doi.org/10.1016/j.jalgebra.2015.05.014
0021-8693/© 2015 Elsevier Inc. All rights reserved.

http://dx.doi.org/10.1016/j.jalgebra.2015.05.014
http://www.ScienceDirect.com/
http://www.elsevier.com/locate/jalgebra
mailto:bardakov@math.nsc.ru
mailto:krishnendu@iisermohali.ac.in
mailto:mahender@iisermohali.ac.in
http://dx.doi.org/10.1016/j.jalgebra.2015.05.014
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jalgebra.2015.05.014&domain=pdf


V.G. Bardakov et al. / Journal of Algebra 438 (2015) 260–282 261

1. Introduction

Let Fn be the free group of rank n with free basis X = {x1, . . . , xn}, and let Aut(Fn)
be the automorphism group of Fn. A reduced word w = xε1

1 . . . xεn
n in X±1 is called 

a palindrome if it is equal to its reverse word w = xεn
n . . . xε1

1 . In [1], Collins defined 
the palindromic automorphism group ΠAn as the subgroup of Aut(Fn) consisting of 
those automorphisms that map each xi to a palindrome. He proved that ΠAn is finitely 
presented, and that it is generated by the following three types of automorphisms:

ti :
{

xi �−→ x−1
i

xk �−→ xk for k �= i,

αi,i+1 :

⎧⎪⎨⎪⎩
xi �−→ xi+1
xi+1 �−→ xi

xk �−→ xk for k �= i,

μij :
{

xi �−→ xjxixj for i �= j

xk �−→ xk for k �= i.

The group

EΠAn = 〈μij | 1 ≤ i �= j ≤ n〉

is called the elementary palindromic automorphism group of Fn, and the group

ESn = 〈ti, αj,j+1 | 1 ≤ i ≤ n, 1 ≤ j ≤ n− 1〉

is called the extended symmetric group. In [1], Collins showed that

ΠAn
∼= EΠAn � ESn

for n ≥ 2. Here, ESn acts on EΠAn by conjugation given by the following rules:

tiμijti = μ−1
ij , tjμijtj = μ−1

ij ,

tkμijtk = μij for k �= i, j,

αμijα = μα(i)α(j) for α ∈ {α1,2, α2,3, . . . , αn−1,n}.

In [1], Collins also showed that a set of defining relations for EΠAn is

μijμkl = μklμij ,

μikμjk = μjkμik,

μikμjkμij = μijμjkμ
−1
ik .

In the same paper, Collins conjectured that EΠAn is torsion free for each n ≥ 2. Using 
geometric techniques, Glover and Jensen [4] proved this conjecture and also calculated the 
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