Contents

List of notation

1.1

kb b ek

2
3
4
5
6

2.1
2.2
2.3
2.4
2.5

Notation, terminology, and background information

Notation and terminology

Free groups

Cohomology groups

Second cohomology group and central group extensions
Some properties of cohomology groups

Notes and problems

The Schur multiplier: Foundations of the theory

Elementary results

Semidirect products

Projective representations and twisted group algebras

Schur’s formula

Applications: Covering groups, exponents, and central quotients
Schur multiplier and commutator relations

Schur multiplier as a second integral homology group

Covering groups of direct products

Covering groups of abelian groups

2 10 Perfect groups

2.11 Metacyclic groups

2.12 Symmetric and alternating groups
2.13 Notes and problems

3.1

4.1
4.2
43
44

Schur multipliers of p-groups

Upper and lower bounds

A numerical inequality for d(M(G))

Groups of class 2 with G/G’ elementary abelian
Some properties of p-groups with trivial multiplier
Notes and problems

Local control

Conjugation families

The Yoshida transfer theorem
Local control

Notes and problems

113

113
121
130

152

155

155
159
168
180



X Contents

5 The 2-component of M(G) 182
5.1 Double covers for orthogonal groups 182
5.2 Orthogonal CG-modules 190
5.3 Main theorems 198
5.4 Schur multiplier and orthogonal CG-modules 203
5.5 Notes and problems 214

6 Regular and wreath products 216
6.1 Regular products of groups 216
6.2 Schur multiplier of regular products 220
6.3 Schur multiplier of wreath products 229
6.4 Notes and problems 242

7 Schur multipliers of some particular groups 244
7.1 Special and projective special linear groups 244
7.2 Coxeter groups 249
7.3 Rotation subgroups of Coxeter groups 259
7.4 Suzuki groups 271
7.5 Notes and problems 275

8 Tables of Schur multipliers of individual groups 278
8.1 Non-abelian groups of order less than 32 278
8.2 Finite primitive complex reflection groups 279
8.3 Finite imprimitive unitary reflection groups 281
8.4 Schur multipliers of simple groups 283

References 285

Subject index 297

Author index 301



