










































































































































































































































































15

subdegrees of L are 1, 8(2a+1)(12a+5), 4(3a+1)(8a+3) and (12a+5)(8a+3).
If L has rank 3 or 5 then since all the nontrivial suborbits of L have
equal size m, say, we have 4q = 1+2m or 4q = 1+4m, which is impossible.
If L has rank 4 then the nontrivial subdegrees cannot be equal. Hence L

is 2-transitive.

LEMMA 4.7. Any nonprincipal irreducible constituent of ¥, is a faithful

character of H. In particular, ¥, has no nonprincipal irreducible

constituent of degree 5 ov less.

PROOF. Let 95 be any nonprincipal irreducible character of H and suppose

that ¢ is not faithful. Let L = Ker ¢ ; then L is 2-transitive by Lemma 4.6, so

Qe3> = 1.
Thus <(1L)H,§H> = 1. But (1L)H is the regular character of % , SO ng:_(1L)H
and ge (1L)H. Consequently <g§, £y, = 0 and so any nonprincipal
irreducible constituent of ¥, is faithful. In particular, %, has no
nonprincipal constituent of degree 5 or less, since the existence of such

a constituent would mean that H had a normal Sylow g-subgroup by Theorem 1.24,

which would imply that H was soluble and hence that 4q was a prime power.

Now we can eliminate some possibilities for the degrees of the
irreducible constituents of ¥ . We shall need to know the numbers congruent

to 0,+1 (mod p) and to 0,+1,+2,+3 (mod q):

P 0 1 -1
q

0 Pq (g=1)p+1 p=1

D 1 2p-1

=1 (a=1)p  (q=2)p+1 pq-1

e 2p p+1 3p-1
-2 (a=2)p  (g-3)p+1  (q-1)p-1

3 3p 2p+1 4p-1
=5 (a-3)p (a-4)p+1 (g=2)p-1























































































































































































