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1. In t roduc t ion . To each t o u r n a m e n t T with n nodes 
n 

t h e r e c o r r e s p o n d s the a u t o m o r p h i s m group G(T ) cons i s t i ng 
n 

of a l l d o m i n a n c e p r e s e r v i n g p e r m u t a t i o n s of the se t of n o d e s . 
In a r e c e n t p a p e r [3], M y r o n Goldberg and J. W. Moon c o n s i d e r 
the m a x i m u m o r d e r g(n) which the group of a t o u r n a m e n t with 
n nodes m a y h a v e . Among o the r r e s u l t s they p r o v e that 

1/n 
(1) l im g(n) e x i s t s a s n -*• oo and i s <c 2 . 5 ; 

(2) g (n )> \ T 3 n " d for n = 3 k ( k = 0 , l , . . . ) . 

M o r e o v e r , they con jec tu re that 

1/n 
(3) l im g(n) =NT3 . 

The objec t of the p r e s e n t p a p e r i s to p r o v e 

n- 1 
THEOREM 1. F o r each pos i t i ve i n t ege r n , g(n) < \T3 

Taken toge the r with (2) th is i m p l i e s the t r u t h of the con j ec tu r e (3). 

In c o n t r a s t to the g r a p h t h e o r e t i c a p p r o a c h of [3] , our ap 
p r o a c h is via g roup t h e o r y . It t akes as i t s s t a r t i n g point the 
Addendum to [3] w h e r e it i s shown that g(n) can be i n t e r p r e t e d 
as being the l a r g e s t o r d e r of a p e r m u t a t i o n g roup of odd o r d e r and 
d e g r e e n . By the c e l e b r a t e d t h e o r e m of F e i t and T h o m p s o n (2] , 
any group of odd o r d e r i s so lvab l e . Thus T h e o r e m 1 i s equ iva len t 
to 

THEOREM l f . E v e r y so lvable p e r m u t a t i o n group G of 
n- 1 

odd o r d e r and d e g r e e n has o r d e r | G | £ \T3 
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We shall prove the resul t in this latter form. It would be 
interesting to know if the resul t is as deep as the use of the 
Fei t -Thompson theorem suggests . 

2. Proof of Theorem 1 ! . The main step in the proof of 
Theorem lf is already contained in a previous paper of the author 
(see [ l ]) . It is shown there that we can use induction on n to 
reduce the problem to the case where G is a pr imit ive permu
tation group. In the latter case it is shown that G = AG with 

A n e = 1 , where A is a normal elementary abelian p-subgroup 
1 k 

of order p = n and G is the stability subgroup of G fixing 

one symbol. Moreover, A equals its central izer in G , and so 

G is isomorphic to a subgroup of the group Aut A of all auto

morphisms of A . Finally, since the order of Aut A for an 

elementary abelian p-group is known, we obtain 

(4) |G | = |A | | G 1 | divides p k (p k - l ) (p k -p ) . . . ( p k -p k " 1 ) . 

(See [1] Section 2 for detai ls . ) 

The remaining step is to prove that (4) together with the 

hypothesis that | G | is odd implies | G | <_ \T3 with n = p 
Direct calculation shows 

i~i k k A. , k k-1 k+k2
 r o p k - l 

|G | < p (p -1) . . . (p -p ) < p < N J 3 ^ 

k 2 . . 
unless p = 3, 3 , 5 or 7 . However, since |G | is odd, we 
have in the exceptional cases 

| G | < 3 = \ T 3 3 - 1 if n = 3 , 

| G | < 3 3 < N T 3 9 " ' 1 if n = 3 2 , 

and 

5- 1 
< 5 < NT3 if n = 5 , 

V A 

| G | < 21 < NT3 if n = 7 

Thus the inequality holds in all cases , and the theorem is proved. 

3. Remarks . The inequality (2) can be proved in a direct 
group-theoret ic manner by constructing imprimit ive permutat ion 
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groups of suitable order (cf. the end of Section 2 in [ l]) . 
Theorem 1 ! shows that we actually have equality in (2) and a 
simple check of the inequalities in the proof above shows that 

we cannot have equality except when n = 3 . Again a straight
forward case-by-case analysis of the proof above gives an easy 
way of calculating the values of g(n) for moderate values of n . 
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