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1. Introduction

Let G be a doubly transitive permutation group on a finite set Ω and
Using the notation of [9], we denote a normal subgroup of GΛ by N*. Then,
for /3eΩ other, we define Nβ so that g~1Nβg=Ny where Ύ=β*.

In this paper we shall prove the following:

Theorem 1. Let G be a doubly transitive permutation group on a finite set
Ω. Suppose that a is an element of Ω. If GΛ has a normal simple subgroup NΛ

which is isomorphic to PSL(2, q)y Sz(q) or PSU(3, q) with q=2n, n>2, then one
of the following holds:

(i) IΩI =6, G^A6 or S6 and N*~PSL{2, 4).
(ii) |Ω | =11, G^PSL(2, 11) and N«^PSL(2, 4).
(iii) G has a regular normal subgroup.

We introduce some notations: Let G be a permutation group on Ω. For
X<G and Δ ς Ω , we define F(X)= {αeΩ | ax=a for all xeίX}, X(A)= {x€ΞX\
Δ*=Δ}, XA={x£ΞX\ax=a for all αGΔ} and Xά=X(A)/X^ the restriction
of X on Δ. If p is a prime, we denote by OP(X), the subgroup of X generated
by all ^'-elements in X. Other notations are standard ([6], [16]).

2. Preliminary results

Lemma 2.1. Let G be a doubly transitive permutation group on Ω of even
degree and N" a nonabelian simple normal subgroup of GΛ with α E Ω , If
CG(iV*)Φl, then N«β=N*ΠNβ for a Φ β GΩ and CG(N*) is semi-regular on
Ω-{α}.

Proof. Set C*=CG(N*). By Corollary B3 and Lemma 2.8 of [17], C* is
semi-regular on Ω— {a} or N" is a T.I. set in G. Since | Ω | is even and N" is
l-transitive on Ω—{α}, \N": N%\ is odd for α Φ j δ G Ω . Hence N* is not
semiregular on Ω— {a}. By Theorem A of [9], N* is not a T.I. set in G.
Hence C* is semi-regular on Ω— {a}.

Set A=F(Nt). Since C*<G(A), [C*, G Δ ] < C Λ n G Δ = 1. By Corollary


