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0.Introduction:

      In [3], Glauberman proved the following.

Theorem: Let V be a nontrivial finite dimensional GF(q)-vector space and let G be a nilpotent subgroup of GL(V) that has order coprime to q  and class at most two. Then 
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      In [2], Flavell proved the following.

Theorem: Let V be a n-dimensional GF (q)-vector space with n
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(ii)  If f is a nondegenerate bilinear form on V that is preserved by G then
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   if q is even or n is even,
                                     1   if q is odd and n is odd
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      In this paper we determine an upper bound for the the order of Sylow r-

subgroups of GL (n,q). First we have  the following theorem:

Theorem 1: Let U be an irreducible subgroup of GL (n,q), where q =
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 has exactly one homogeneous component, that is , all irreducible 
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1.Notation and Basic Definitions

      Througout, all groups are finite.If H and X are subsets of a group G, then C
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(X) denotes the centralizer of X in H. If U and W are two subspaces of a vector space V, we write U
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 W  to denote their direct  sum. If E
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R >. If n is an integer and p is a prime, then we denote by 
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 the p-part of n, i.e, the largest power of p that divides n . H
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K will denote the wreath product of H by K. For more information about wreath product see [1]. Z
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 denotes the cyclic group of order n and S
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 denotes the symmetric group of degree n.

Lemma 1: Let U, U
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 and U
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be as in Theorem 1,and let V be a nontrivial finite dimensional GF(q) - vector space. Assume that E is an irreducible U
[image: image40.wmf]1

-submodule 
of V, then U leaves H =
[image: image41.wmf]å

Î

2

U

x

x

E

  invariant, where 
[image: image42.wmf]x

E

 is the conjugate of E.

Proof: Let g
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(using the assumption that 
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Lemma 2: Let U, U
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      Proof: Simply we can take a minimal set 
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Proof of Theorem 1: The proof is an immediate consequence of Lemma 1 and Lemma 2.

Lemma 3: Let U be an irreducible subgroup of 
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Proof : By Schur's Lemma, the centralizer 
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Theorem 2: Let U be a nilpotent subgroup of  GL (n,q). If r is a prime divisor of
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(iii) : By Lemma 3,(ii) follows.
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Theorem 3 :  If  r  is a prime divisor of  q-1, and r is odd or r = 2 and q 
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To prove Theorem 3, the following  Lemma is of great importance .

Lemma 4 :  If r is a prime divisor of q-1 , then the following hold.
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Example: Consider the group GL(3,7). To find the Sylow 3-subgroups of 
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ملخص


      الهدف من هذا البحث هو إعطاء الحد الأعلى لرتبة الزمرة الجزئية من النوع Sylow r لـGL(n,q).


Abstract


      The  aim of this paper is to give an upper bound  for the order of Sylow r-subgroups of GL(n,q).
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