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Abstract : In this paper, we calculate the Brauer trees and the decomposition matrices of the
symmetric groups S, when n= 17, 18, 19, 20 for p=17 by using (r,7)-inducing.
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1- Introduction

The Brauer tree is a graph connection
between the irreducible  ordinary
characters in the block of defect one [1].
Brauer expanded the theory of
representation from the field with the
characteristic zero to the field with the

each ordinary representation, there is a
modular representation on p-regular
classes. We will found the Brauer trees by
calculating the decomposition matrix of
spin characters for the symmetric group S,
when n=17,18,19,20 and p=17 and the

characteristic p>0 and proving that for theoretical is depended on [2].
Notation

A; The principle indecomposable spin characters of S5

B; The principle indecomposable spin characters of S;g

Cx The principle indecomposable spin characters of Si9

D The principle indecomposable spin characters of S,

cay The double spin characters

ca, <o The associate spin characters

2- Brauer trees of spin characters for S;5:
In the symmetric group S;7 there are
57 irreducible spin characters and the
covering group has 56 of 17-regular classes
then the decomposition matrix of Sy7 has
57 rows and 56 columns.
The symmetric group S;7 has one block B,
of defect one and the other spin blocks of
defect zero.

2.1 The block B1:

This block has the irreducible spin
characters <17>*, (16,1>, <16,1», <15,2>,
(15,25, <14,3,<14,3>, (13,4, <13,4>,
12,5, <12,5>', «11,6>, <11,6>', «10,7>,
10,7, <9,8>, <9,8> which is an
associate[3].
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Lemma (2.1.1):
The Brauer tree of B, is:

<16,1» - <15,2> - <14,3» - <13,4> - <12,5> - <11,6> - <10,7> - (9,8
a7’ <

<16,1>-<¢15,2>-<14,3> -<13,4> -<12,5> -<11,6>-¢10,7> - <9,8>

Proof :
deg{«17>", <15,2>, <15,2>, <13,4» , <13,4> , and <19,7>" in Si¢ to S17 we have the
<11,6>, <11,6>,, 9,8, <9,8>' }=1mod 17 columns Ay, Ay, As, As, As, Ag, A7, Ag, Ag
deg{«16,1», <16,1>', 14,3, (14,3>', <12,5> , Ao, A11, A1z, A1z, A1a, Ais and Age
,<12,5>/ ,<10,7> ,<10,7>/ }=-1 mod 17 [4] respectively[5].
by the (r,7)-inducing of <16, <16> , <15,1»" we get the following decomposition
, 14,17 ,<13,3>7,<12,4, 11,5, <10,6> matrix:
The Spin The decomposition matrix for B,
degree characters
mod 17
1 an |1 |1
-1 «16,1> |1 1
1 |6, 1 1
1 |52 1 1
1 |52 1 1
-1 14,3 1 1
1| <14,3) 1 1
1 «13,4> 1 1
1 |«13,4) 1 1
-1 12,5 1 1
1 | «12,5 1 1
1 | 1,6 1 1
1 |16 1 1
-1 «10,7> 1 1
-1 | <107 1 1
1 9,8 1
1 19,8 1
Al AZ A3 A4 AS A6 A7 AS A9 AlO All A12 A13 A14 AlS A16
(table 1)

3- Brauer trees of spin characters for S;g:

In the symmetric group S;5 there are 69 The symmetric group Si5 has one block B; of
irreducible spin characters and the covering defect one and the other spin blocks of
group has 68 of 17-regular classes then the defect zero.

decomposition matrix of S;g has 69 rows
and 68 columns.
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3.1- The block B;:

This block has the irreducible spin <13,4,1>',<12,5,1>, <12,5,1>', <11,6,1>,
characters <18>, <18», <17,1>*, «15,2,1>, <11,6,1>,<10,7,1>, <10,7,1>, <9,8,1», <9,8,1»
<15,2,1>, <14,3,1», <14,3,1> <13,4,1>, which is an associate [3].

Lemma (3.1.1):
The Brauer tree of B, is:

18> <15,2,1> - <14,3,1> - <13,4,1> - <12,5,1> - <11,6,1> - <10,7,1> - <9,8,1>
17,1

<18>'/ 15,2,1> - <14,3,1> -<13,4,1> - <12,5,1> - <11,6,1>- <10,7,1> - <9,8,1>

Proof:
deg{ <18», 18>, <15,2,1>, <15,2,1, by the (r,7)-inducing of A¢, A, , As, As, As,
(13,4,1), (13,4,1), , (11,6,1) , (11,6,1)1, A6 , A7 , Ag , Ag , A]_Q, A11, A12, A13, A14, A15
«9,8,1», <9,8,1>' }=1mod 17 and A in S17 to S1g we have the columns
deg{ (17,1)*, (14,3,1) , (14,3,1), ,(12,5,1) , Bl , Bz , Bg , B4 , B5 , Bs , B7 , Bg , Bg , BlO: Bll
<12,5,1>', <10,7,1» ,<10,7,1>' =-1 mod , B12, B13, Bis, Bis and Byg respectively [5].
17[4] we get the following decomposition matrix
The degree | Spin The decomposition matrix for B,
mod 17 characters

1 18> 1

1 18y 1

-1 7,15 1|1 |1 |1

1 «15,2,1> 1 1

1 15,2,1» 1 1

-1 «14,3,1> 1 1

-1 14,3,1> 1 1

1 «13,4,1> 1 1

1 13,4,1> 1 1

-1 «12,5,1> 1 1

-1 | «<12,5,1 1 1

1 «11,6,1> 1 1

1 11,6,1> 1 1

-1 «10,7,1> 1 1

-1 10,7,1» 1 1

1 9,8,1> 1

1 9,8,1> 1

Bl BZ BB B4 BS B6 B7 BS B9 BlO Bll BlZ B13 B14 BlS BlG
(table 2)
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4- Brauer trees of spin characters for Siq: of defect one and the other spin blocks of
In the symmetric group Si9 there are defect zero.

81 irreducible spin characters and the 4.1- The block B1:

covering group has 79 of 17-regular classes This block has the irreducible spin

then the decomposition matrix of S;9 has characters <19>*, «17,2>, <17,2>', <16,2,1>*,

81 rows and 79 columns. <14,3,2>*, <13,4,2>*, <12,5,2>*, <11,6,2>*,

The symmetric group Sig has one block B; <10,7,2>*, <9,8,2>* which is a double [3].

Lemma (4.1.1):

The Brauer tree of By is:

(19"-<17,1> = <17,1> - <16,2,1> - <14,3,2> - <13,4,2> - <12,5,2> - <11,6,2> ~10,7,2> - <9,8,2>"
Proof :

deg{ <19, <16,2,1>", <13,4,2>", <11,6,25, columns C;, C,, Cs, Ca, Cs, Cs, C; and Cg
9,8,2>' }=2 mod 17 respectively[5].

deg{(<17,2> +<17,2>), <14,3,2> ,<12,5,2> , we get the following decomposition
<10,7,2>*} =-2 mod 17[4] matrix:

by the (r,F)-inducing of B., Bs, Bs, B7, By,
Bi1, B1s and Bis in 513 to 519 we have the

The degree | Spin characters The decomposition matrix for B,
mod 17

2 a9 1

-1 <17,2» 1 1

-1 17,2> 1 1

2 16,2,1>" 1 1

-2 14,3,2) 1 1

2 13,4,2>" 1 1

-2 12,5,2° 1 1

2 11,6,2>" 1 1

-2 10,7,2>" 1 1

2 9,8,2) 1

C G Cs Csy Cs Cs C, Cs
(table 3)
5- Brauer trees of spin characters for S,q: blocks of defect zero.
In the symmetric group Syq there are 96 5.1- The block B;:

irreducible spin characters and the covering This block has the irreducible spin
group has 93 of 17-regular classes then the characters <19,1>*, <18,2>* ,<17,2,1»,
decomposition matrix of Syp has 96 rows <17,2,1>', <14,3,2,1>*, <13,4,2,1>*, <12,5,2,1>*,
and 93 columns. 11,6,2,1>,¢10,7,2,1>, <9,8,2,1>  which is a
The symmetric group Syq has two blocks B, double [3].

, B, of defect one and the other spin
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Lemma (5.1.1):

The Brauer tree of B; is :

«19,1>"- <18,2> -<17,2,1>=<17,2,1>- <14,3,2,1> «13,4,2,1> - <12,5,2,1> «11,6,2,1> - <10,7,2,1> - <9,8,2,1>"
Proof :

deg{ 19,1, (<17,2,1> +<17,2,1>), by the (r,7)-inducing of 18,15, C,, C3, C4,
<13,4,2,1>*, <11,6,2,1>*,<9,8,2,1>*} =2 Cs, Cs, C;and Cgin S19 to So0 we have the
mod 17 columns D1, D,, D3, D4, D5, Dg, D7 and Dg
deg{ <18,2>*, <14,3,2,1>* , <12,5,2,1>*, respectively [5].
<10,7,2,1>*} =-2 mod 17[4] we get the following decomposition matrix:
The degree | Spin characters | The decomposition matrix for B
mod 17
2 19,1y 1
-2 (18,2>" 1 1
1 «17,2,1> 1 1
1 17,2,1» 1 1
-2 14,3,2,1>° 1 1
2 13,4,2,1>" 1 1
-2 12,5,2,1> 1 1
2 11,6,2,1> 1 1
-2 10,7,2,1>° 1 1
2 9,8,2,1> 1
D1 Dz D3 D4 D5 D5 D7 Dg
(table 4)
5.2- The block B,:
This block has the irreducible spin 13,4,3),¢12,5,3, <12,5,35, <11,6,3,
characters 20>, 20>, <17,3>", <16,3,1», (11,6,3>, <10,7,3», <10,7,3, <9,8,3», <9,8,3>
16,3,1>, <15,3,2>, <15,3,2>', <13,4,3», which is an associate [3].
Lemma (5.2.1):
The Brauer tree of B, is :
20> <16,3,1>-<15,3,2» - <13,4,3>-«12,5,3> - <11,6,3> - <10,7,3> - <9,8,3>
D <17,3>*/
20 «16,3,1>-<¢15,3,2> -«13,4,3» -<«12,5,3» -«11,6,3> - <10,7,3> -¢9,8,3>
Proof :
deg{ 20y, <205, <16,3,1», <16,3,1> , <13,4,3> by the (r,7)-inducing of Cy, <16,3>, (16,35,
,<13,4,3>,¢11,6,3»,¢11,6,3) , <9,8,3>, Cs,Cs,Cs, Cg, C7and Cg in Syo to Sy we
<9,8,3>'} =2 mod 17 have the columns Dg, D1g, D11, D12, D13,
deg{17,3>", <15,3,2>, <15,3,2>, <12,5,3>, D1a, D1s , Dig, D17, Dig, Dig, Do, D21, D2z,
<12,5,3>', <10,7,3» ,<10,7,3>'} =-2 mod 17[4] D,3 and Dy4 respectively [5].
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we get the following decomposition matrix:

The degree | Spin The decomposition matrix for B,
mod 17 characters
2 20> 1
2 20> 1
-2 17,3 111 |1 |1
2 16,3,1> 1 1
2 16,3,1> 1 1
2 (15,3,2> 1 1
-2 (15,3,2> 1 1
2 13,4,3 1 1
2 13,4,3> 1 1
-2 12,5,3) 1 1
-2 12,5,3» 1 1
2 11,6,3) 1 1
2 11,6,3> 1 1
-2 «10,7,3 1 1
-2 10,7,3> 1 1
2 9,8,3 1
2 9,8,3) 1
D9 DlO Dll DlZ D13 D14 DlS D16 D17 D18 D19 DZO D21 DZZ D23 D24

(table 5)
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