Solution to Exercise 3.1.2

Assume that E is an elementary abelian subgroup of G := M;j; of order 2".
For convenience we reproduce the character table of G;

la 2a 3a 4a ba 6a 8a 8b 11la 11b
X1 1 1 1 1 1 1 1 1 1 1
x2 | 10 2 1 2 0 -1 0 0o -1 -1
xs | 10 =2 1 0 0 1 a —a -1 -1
xa | 10 =2 1 0 0 1 —« a -1 -1
xs | 11 3 2 -1 1 0o -1 -1 0 0
xX¢ |16 0 -2 0 1 0 0 0 B
x7 | 16 0 -2 0 1 0 0 0 ¥ I}
xs | 44 4 -1 0 -1 1 0 0 0 0
Xo | 45 —3 0 1 0 0o -1 -1 1 1
X10 | 90 —1 1 -1 0 -1 1 1 0 0

Since there is just one class of involutions we find

(xsle,1e)E = 2% (10—-2-(2" - 1)).

Hence
12 — 2"l = mod 27,

It follows that n < 2.

Computing the symmetric class multiplication coeflicient c2a 24,40 = ‘%l (see
Example 2.5.17) we see from Remark 2.5.10 and Remark 2.5.11 that G contains
dihedral groups of order eight; hence the rank of G cannot be one. One could
also use e.g. Glauberman’s Z*-theorem (Theorem 4.11.18) to show that the
rank of G is not one, but this would be by far too complicated.



