
Dedicated to the memory of

Valeria Fedri



Dedicated to the memory of Valeria Fedri

Firenze 30 ottobre 1941 - Firenze 1 aprile 1998





Papers

Valeria Fedri
Sugli amalgami di p-gruppi finiti

non immergibili in un p-gruppo finito
Rend. Sem. Mat. Univ. Padova 37, 98-103 (1967)

Valeria Fedri
Su un criterio di classificazione dei p-gruppi finiti

Matematiche (Catania) 24, 240-248 (1969)



Valeria Fedri - Umberto Tiberio
The finite goups whose

proper local subgroups are supersolvable
Boll. Un. Mat. It. A (5) 17 no.1, 73-78 (1980)

Valeria Fedri - Umberto Tiberio
A characterization of

minimal non-F finite solvable groups
Boll. Un. Mat. Ital. Suppl. no.2, 173-180 (1980)



Valeria Fedri - Umberto Tiberio
On groups with F-projectors

Boll. Un. Mat. It. A (6 ) 1 no.2, 253-260 (1982)

Valeria Fedri - Umberto Tiberio
Properties of *-groups

Boll. Un. Mat. Ital. A (6) 2 no.2, 155-162 (1983)



Valeria Fedri - Luigi Serena
Finite soluble groups

with supersoluble Sylow normalizers
Archiv Math. 50 no.1, 11-18 (1988)

Valeria Fedri - Luigi Serena
Symmetric and general linear groups
with supersoluble Sylow normalizers

Ann. Mat. Pura Appl. 154(4), 359-370 (1989)



BULL. AUSTRAL. MATH. SOC. 20D10, 20D99

VOL. 44 (1991) [19-31]

BOUNDS ON THE FITTING LENGTH OP FINITE SOLUBLE
GROUPS WITH SUPERSOLUBLE SYLOW NORMALISERS

R.A. BRYCE, V. FEDRI AND L. SERENA

We prove that, in a finite soluble group, all of whose Sylow normalisers are super-
soluble, the Fitting length is at most 2m + 2, where pm is the highest power of
the smallest prime p dividing \G/GS : here Gs is the supersoluble residual of G.
The bound 2m + 2 is best possible. However under certain structural constraints
on G/Gs , typical of the small examples one makes by way of experimentation, the
bound is sharply reduced. More precisely let p be the smallest, and r the largest,
prime dividing the order of a group G in the class under consideration. If a Sylow
p-subgroup of G/Gs acts faithfully on every r-chief factor of G/Gs , then G has
Fitting length at most 3.

1. INTRODUCTION

We denote by Ns the class of finite groups in which the normalisers of all Sylow
subgroups are supersoluble. The motivation for the study of the class Ns is a result of
Bianchi et al. [1] which says that only nilpotent groups, among all finite groups, have
nilpotent Sylow normalisers.

The study of soluble groups in Ns was begun in [3]. Several of the results proved
there indicate a close connection between the structure of a soluble group G in Ns

and that of its supersoluble co-radical G = G/Gs. The aim of the present paper is to
investigate this connection more closely. More precisely we investigate bounds on the
Fitting length of a soluble group in Ns in terms of the structure of G. While there are
groups G in Ns of arbitrarily large Fitting length with given isomorphism type of G
(see Theorem 3.3 of [3], for example) we show that such groups necessarily involve just
two primes in their order. For soluble groups in Ns involving at least three primes we
show that Fitting length is bounded by a linear function of a certain invariant.

THEOREM 1 . 1 . Let G be a soluble group in Ns involving at least three distinct

primes in its order. Let pm be the highest power of the smallest prime p dividing |G?|.
Then the Fitting length of G is at most 1m •+• 2, and this bound is best possible.

Other more technical results show that under certain restrictions on G this bound
can be sharply reduced (see Theorem 4.1).
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A HUGHES-LIKE PROPERTY FOR FINITE GROUPS

by R. A. BRYCE, V. FEDRI and L. SERENA

(Received 30th May 1994)

Several structure theorems are proved for groups G having the following property. There is a prime p and a
collection of subgroups of G such that the elements of G which lie in the complement of every subgroup of the
collection all have order p.

1991 Mathematics Subject Classification: 20E34.

1. Introduction

Let p be a prime, G a finite group and s/ a union of subgroups of G. We say that si
has the Hughes property for exponent p if the following two conditions hold: firstly
G^s/, and secondly every element of G\s/ has order p. (The term 'union' is used here
in the sense of set theory: si need not be a subgroup of G.) The following well-known
result describes the structure of a finite group which has a subgroup with the Hughes
property.

Theorem 1.1. (Hughes and Thompson [2], Kegel [4]). Let p be a prime, let G be a
finite group and let H be a subgroup of G with the Hughes property for exponent p. Then
H is nilpotent and, if G is not a p-group, the index of H in G is p.

A more familiar statement of this is that in a non-nilpotent finite group the Hughes
subgroup, that generated by the elements whose order is not p, if not the whole group,
is nilpotent and of index p in G.

We will denote by JVJip) the class of all finite groups which have a union of n
subgroups with the Hughes property for exponent p. Theorem 1.1 says, among other
things, that the groups of the class ^ ( p ) have a nilpotent normal p-complement. The
aim of this article is to prove results like this about more general classes

Theorem 1.2. Let n be a positive integer and p a prime greater than n. Each group in
the class JVn(p) has a nilpotent normal p-complement.

Theorem 1.3. Let G be a group in the class JVJip), and let n be the set of primes other
than p, which are greater than or equal to n. Then On(G) is nilpotent and GIOn(G) is a
n'-group.

It is of interest to examine what these theorems say about Jfn(p)-groups when n is
small. When n = l Theorem 1.2 follows from Theorem 1.1. When n = 2 all odd primes

533

Robert A. Bryce - Valeria Fedri - Luigi Serena
A Hughes-like property for finite groups

Proc. Edinburgh Math. Soc. 38(2) no.3, 533-541 (1995)



RENDICONTI
del

SEMINARIO MATEMATICO
della

UNIVERSITÀ DI PADOVA

ROLF BRANDL

VALERIA FEDRI

LUIGI SERENA
On self-centralizing Sylow subgroups of order four
Rendiconti del Seminario Matematico della Università di Padova,
tome 95 (1996), p. 189-199
<http://www.numdam.org/item?id=RSMUP_1996__95__189_0>

© Rendiconti del Seminario Matematico della Università di Padova, 1996, tous
droits réservés.

L’accès aux archives de la revue « Rendiconti del Seminario Matematico
della Università di Padova » (http://rendiconti.math.unipd.it/) implique l’ac-
cord avec les conditions générales d’utilisation (http://www.numdam.org/legal.
php). Toute utilisation commerciale ou impression systématique est consti-
tutive d’une infraction pénale. Toute copie ou impression de ce fichier doit
contenir la présente mention de copyright.

Article numérisé dans le cadre du programme
Numérisation de documents anciens mathématiques

http://www.numdam.org/

Rolf Brandl - Valeria Fedri - Luigi Serena
On self-centralizing Sylow subgroups of order four

Rend. Sem. Mat. Univ. Padova 95, 189-199 (1996)



BULL. AUSTRAL. MATH. SOC. 20F99

VOL. 55 (1997) [469-476]

COVERING GROUPS WITH SUBGROUPS

R.A. BRYCE, V. FEDRI AND L. SERENA

A group is covered by a collection of subgroups if it is the union of the collection.
The intersection of an irredundant cover of n subgroups is known to have index
bounded by a function of n, though in general the precise bound is not known.
Here we confirm a claim of Tompkinson that the correct bound is 16 when n is 5.
The proof depends on determining all the 'minimal' groups with an irredundant
cover of five maximal subgroups.

1. INTRODUCTION

A covering or cover of a group G is a collection of subgroups of G whose union
is G. We use the term n-cover for a cover with n members. The cover is irredundant
if no proper sub-collection is also a cover. Neumann [5] obtained a uniform bound
for the index of the intersection of an irredundant n-cover; see Tompkinson [7] for an
improved bound. We shall write f(n) for the largest index \G : D\ over all groups G
with an irredundant n-cover with intersection D. An immediate consequence is that
such a group G has a permutation representation of degree at most f(n), with kernel
corec (D). In particular G/ coreo (£)) is a finite group with an irredundant n-cover
whose intersection is core-free.

The groups with an irredundant core-free intersection covering are known precisely
when n = 3 (Scorza [6]) and when n — 4 (Greco [4, p.58]): see Propositions 2.3 and
2.4 below. Partial results are known for n = 5: Greco [3] lists all groups with an
irredundant 5-cover in which all pairwise intersections are the same; and Tompkinson
[7] claims that /(5) = 16.

The aim of the present article is to fill in some of the missing detail when n = 5.
We are concerned with irredundant, core-free intersection 5-covers in which all five
subgroups of the cover are maximal. A cover in which all subgroups are maximal we
shall call maximal.

THEOREM 1 . 1 . Let G be a group with a maximal irredundant cover of five
subgroups with core-free intersection D. Then either

(a) D — 1 and G is elementary Abelian of order 16; or
(b) D = 1 and G = Alt4; or
(c) \D\ = 3, |G| = 48 and G embeds in Alt4 x Alt4.
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SUBGROUP COVERINGS OF SOME LINEAR GROUPS
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Dedicated to Bernhard Neumann on his 90th birthday.

A cover for a group is a collection of proper subgroups whose union is the whole group.
A cover is minimal if no other cover contains fewer members. We term minimised
a minimal cover with the property that substituting for a member of the cover by
a proper subgroup of that member produces a collection which is no longer a cover.
We here describe the minimised covers for the groups GL2 (q), SL2(g), PSL2 (<?) and
PGL2(9).

1. INTRODUCTION

Let G be a group. A cover of G is a collection A — {At : 1 < i ^ n} of proper
subgroups of G whose union is G. The cover A is irredundant if no proper sub-collection
is also a cover; and minimal if no cover of G has fewer than n members. In this minimal
case we write a(G) = n.

Covers of groups have been studied by many authors. For example Neumann [5]
shows that the intersection of the members of an irredundant cover with n members has
index bounded by a function of n. Tomkinson [8] improved this bound. Minimal covers
seem to have been introduced by Cohn [1]; and Tomkinson [9] showed that, for a finite
soluble group G, o(G) is pa + 1 where pa is the size of the smallest chief factor of G
with multiple complements. He confirmed a conjecture of Cohn [l] that a(G) — 7 for
no group G. His proof suggests that investigating minimal covers of insoluble groups
might be of interest. Here we make a small beginning by looking at the groups GL2 (q),
SL2(q), PSL2 (q) and PGL2 (q) (Theorem 3.5). We find a for these groups and. more to
the point, we give a description of all the minimal covers which are minimised in a sense
to be described below (Theorem 4.4).
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