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Abstract 

We found in this paper the 11-decomposition matrices for the spin characters of     , which 

are a relationship between modular and ordinary characters 

 

. 

 

1. Introduction 

For any group there are three kinds of characters ordinary, modular (for a given prime 

 ), and projective (for    called spin). The decomposition matrix is the relation between the 

ordinary and modular characters for a given prime   (see[1], [2]). Spin characters of    can 

be written as a liner combination with non-negative coefficients of the irreducible spin 

characters [2]. The case in       found by M. M. Jawad [3]. In this paper we use the 

techniques as given in [4]. The matrix for this spin from degree (247,207)[2], [5]. There are 

50 blocks, the blocks        are of defect two, the blocks   ,…,     are of defect  one the 

others of defect zero. The notations used in this section can be found in [6].  

Lemma (1).  Brauer trees of blocks                  [7] are: 

〈    〉    〈       〉  〈       〉    〈         〉    〈        〉    〈        〉    〈        〉 ,     

〈      〉   〈       〉

〈      〉    〈       〉 

 
 

〈         〉 
 
 

〈          〉   〈          〉   〈          〉

〈          〉    〈          〉    〈          〉 
, 

〈    〉    〈     〉    〈       〉  〈       〉    〈        〉    〈        〉    〈         〉 , 

〈      〉   〈       〉   〈       〉

〈      〉    〈       〉    〈       〉 

 
 

〈         〉 
 
 

〈          〉   〈          〉

〈          〉    〈          〉 
, 

〈    〉    〈    〉    〈      〉  〈      〉    〈        〉    〈       〉    〈       〉 , 

〈      〉   〈      〉   〈      〉

〈      〉    〈      〉    〈      〉 

 
 

〈        〉 
 
 

〈         〉   〈         〉

〈         〉    〈         〉 
, 
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〈    〉    〈    〉    〈      〉  〈      〉    〈        〉    〈       〉    〈       〉 ,  

〈      〉   〈      〉   〈      〉

〈      〉    〈      〉    〈      〉 

 
 

〈        〉 
 
 

〈         〉   〈         〉

〈         〉    〈         〉 
,  

〈      〉   〈      〉   〈      〉

〈      〉    〈      〉    〈      〉 

 
 

〈        〉 
 
 

〈          〉   〈         〉

〈          〉    〈         〉 
, 

〈        〉    〈        〉    〈        〉    〈        〉    〈          〉  

〈          〉    〈         〉 , 

〈      〉   〈      〉   〈      〉

〈      〉    〈      〉    〈      〉 

 
 

〈        〉 
 
 

〈          〉   〈         〉

〈          〉    〈         〉 
, 

〈      〉   〈      〉   〈      〉

〈      〉    〈      〉    〈      〉 

 
 

〈        〉 
 
 

〈          〉   〈         〉

〈          〉    〈         〉 
, 

〈        〉    〈        〉    〈        〉    〈        〉    〈          〉  

〈          〉    〈           〉 , 

〈        〉    〈        〉    〈        〉    〈        〉    〈          〉  

〈          〉    〈            〉 , 

〈          〉   〈          〉   〈          〉   〈          〉   〈          〉

〈          〉    〈          〉    〈          〉    〈          〉    〈          〉 

 
 

〈            〉 

respectively.  

Proof. For   , we use the (   ̅)-inducing  p.i.s. of    ,    ,    ,    ,…,    ,  of      to       

we get                     , and since it's associate(see [2]), so 〈      〉  〈      〉  it 

follows that    splits or there are two columns:  

      〈      〉    〈       〉    〈         〉    〈          〉    〈          〉   

  〈          〉,  

      〈      〉    〈       〉    〈         〉    〈          〉    〈          〉   

  〈          〉 , 

so that            *   +[7]. Let     . Since 〈      〉      〈          〉       has no 

i.m.s, so     . The same way, we find        . But deg             only when 

            . It follows that            . Since    of defect one. So        

    [3]. In the same way   , we use (   ̅)-inducing and to get           . Since it's 

associate[5]. So    divided or there are columns: 

      〈      〉    〈       〉    〈       〉    〈         〉    〈          〉 

   〈          〉,    

     〈      〉    〈       〉    〈       〉    〈         〉    〈          〉  

  〈          〉 ,            *   +. Let     , and 〈      〉      〈         〉     has 
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no i.m.s. So     . In the same way we get           . Then deg               only 

when              so           .In the same we divided       to               

    respectively. But    of defect one so        splits to                . In the way we 

prove the blocks         ,    . For   , we use the (   ̅)-inducing to get on 

                         . Since it's associate so    divided or there       such that:  

     〈      〉    〈      〉    〈        〉    〈         〉    〈         〉,    

     〈      〉    〈      〉    〈        〉    〈         〉    〈         〉 ,                

           *   +. In the same above deg               only when         

so           . But it's of defect one so             . In the same way mentional 

above we discuss the block      and    . The other we found it by use the (   ̅)-inducing  

from     to     directly. Finally we find the Brauer trees for the blocks                 of 

the decomposition that we found [7]. 

 

Lemma (2). Decomposition matrix for  the block     of a double [7] is a table (1). 

 

〈    〉  1                    

〈    〉  1 1                   

〈      〉  1 1                  

〈        〉    1 1                 

〈        〉     1 1                

〈        〉      1 1               

〈        〉      1 1 1              

〈        〉     1 1  1 1             

〈     〉   1       1            

〈       〉 1 1 1      1 1           

〈        〉    1 1      1 1          

〈        〉     1    1   1 1         

〈        〉        1 1    1 1        

〈        〉        1      1        

〈        〉           1 1 1  1       

〈       〉 1        1 1     1      

〈         〉          2 1    1 2 2     

〈        〉             1  1 1 2 1    

〈        〉             1 1    1 1   

〈        〉              1     1   

〈          〉               1 1 1  1  

〈          〉                1 1 1 1 1 

〈          〉                  1  1 

〈           〉                 1    1 

〈           〉                    1 1 

〈           〉                    1  

                                                                                 

table (1) 

Proof. Using (   ̅)  inducing of  p.i.s.                                                

                         of     to     , we got               respectively. Since 

(       )  (   )     is not p.s., so        ,  consequently  we get the table (1).  
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Theorem (3). Decomposition matrix for spin character of     the block     is table (2). 

 

〈  〉 1                                        

〈  〉   1                                       

〈    〉  1 1 1 1                                     

〈      〉   1  1                                    

〈      〉     1  1                                   

〈      〉     1  1                                  

〈      〉       1  1                                 

〈      〉       1  1                                

〈      〉         1  1                               

〈      〉         1  1                              

〈      〉           1  1                             

〈      〉         1  1  1                            

〈      〉           1  1  1                           

〈     〉  1 1 1 1           1 1                         

〈       〉 1 1 1  1          1  1                        

〈       〉  1 1  1  1          1  1                       

〈      〉     1  1          1  1                      

〈      〉       1  1          1  1                     

〈      〉       1  1          1  1                    

〈      〉         1  1          1  1                   

〈      〉         1    1        1  1                  

〈      〉           1    1        1  1                 

〈      〉             1          1                  

〈      〉               1          1                 

〈      〉                   1  1  1  1                

〈      〉                     1  1  1  1               

〈      〉                 1  1      1  1              

〈      〉                   1  1      1  1             

〈       〉 1 1             1 1 1          1  1 1           

〈       〉  1 1             1 1  1          1 1 1           

〈         〉                1 1           1 1 1 1 1 1         

〈        〉                          1 1 1 1 1 1 1 1 1 1       

〈        〉                        1 1 1 1       1 1 1 1     

〈        〉                        1 1           1 1     

〈          〉                             1    1    1    

〈          〉                               1    1    1   

〈          〉                               1  1  1  1  1  

〈          〉                                 1  1  1  1  1 

〈          〉                                   1    1  

〈          〉                                     1    1 

〈         〉                               1        1  

〈         〉                                 1        1 

〈         〉                                     1  1  

〈         〉                                       1  1 

〈         〉                                     1    

〈         〉                                       1   

                                                                                                                                                         

table (2) 

 

Proof. By using (   ̅)-inducing of       to     , we get approximation matrix in table (3).  
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〈  〉 1                           

〈  〉  1                           

〈    〉  2 1 1                         

〈      〉  1  1                          

〈      〉    1 1                          

〈      〉    1 1                         

〈      〉     1 1                         

〈      〉     1 1                        

〈      〉      1 1                        

〈      〉      1 1                       

〈      〉       1 1                       

〈      〉      1 1 1                      

〈      〉       1 1 1                      

〈     〉  2 1 1      1 1                      
〈       〉 2 1  1     1  1                   

〈       〉  2  1 1      1 1                   

〈      〉    1 1      1 1                  

〈      〉     1 1      1 1                  

〈      〉     1 1  1    1 1                 

〈      〉      1 1  1    1 1                 

〈      〉      1  2     1 1                 

〈      〉       1  2     1 1                 

〈      〉        1      1                 

〈      〉         1      1                 

〈      〉        1    1 1 1 1                

〈      〉         1    1 1 1 1                

〈      〉           1 1   1 1               

〈      〉            1 1   1 1               

〈       〉 2        1 1 1     1 1 1             

〈       〉  2        1 1 1     1 1 1             

〈         〉          1 1      2 1 1 2               
〈        〉                2 2 1 1 2 1 1             
〈        〉               2 2     1 1 1 1           
〈        〉               2        1 1           
〈          〉                 1   1    1       

〈          〉                   1   1   1       

〈          〉                   1 1  1  1 1      

〈          〉                    1  1  1 1 1      

〈          〉                      1   1      

〈          〉                        1  1      

〈         〉                   1      1      

〈         〉                    1      1      

〈         〉                        1 1      

〈         〉                         1 1      

〈         〉                        1       

〈         〉                         1       
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table(3) 

Since(     )  (   )     is not p.s., so      . However      we prove that by the way 

of contradiction. Let (〈      〉  〈      〉) is m.s. for     but 〈      〉  〈      〉  (   )     is 

not m.s., so        .  

From [3]    must split to    ,  . Also 〈      〉  〈      〉  on (    )-regular classes 

(see[4]). So          or there are two columns. If there are two columns       then we 

have the approximation matrix as above, to describe it's such that 〈      〉      has  4 of  

i.m.s. and, from the table(3) we get    *     +, in the same way we get  

                  *   +,                     *     +,                  *       + 

,        *       +,                    *       +. Take    *   + (if      then we 

have contradiction) and, since 〈      〉      〈      〉       has no i.m.s, so we have 

      by counting the intersections we get on                         are equal to zero, 

and since inducing m.s. is  m.s. [8] we have:    

(〈    〉  〈     〉  〈       〉 )  (    )                 (1) 

(〈     〉  〈    〉)  (    )                             (2) 

(〈      〉  〈      〉  〈      〉 )  (    )                 (3) 

(〈      〉  〈      〉 )  (    )                               (4) 

(〈      〉  〈      〉  〈      〉 )  (   )                  (5) 

(〈      〉  〈      〉  〈      〉 )  (   )                              (6) 

(〈      〉  〈      〉  〈      〉  〈    〉  〈      〉 )  (   )                 (7) 

(〈      〉  〈      〉  〈      〉)  (   )                              (8) 

then deg                only when                     ,         *   +  

   *       + or         *   +    *       +. So          .  

Also 〈      〉  〈      〉  on (    )  regular classes . It follows that     or    splits or there 

are       . Let     , and use the same way above,  we get:      

     〈      〉  〈      〉    〈      〉     〈      〉     〈      〉     〈      〉, 

     〈      〉  〈      〉    〈      〉     〈      〉     〈      〉     〈      〉  

Since    

(〈      〉  〈      〉  〈      〉 )  (    )                (9) 

(〈      〉  〈      〉 )  (    )                                    (10) 

(〈      〉  〈      〉  〈      〉 )  (   )                (11) 

(〈      〉  〈      〉  〈      〉 )  (   )                           (12) 

(〈      〉  〈      〉  〈      〉  〈        〉)  (   )                (13) 

(〈      〉  〈      〉  〈      〉)  (   )                 

                            (14) 

(〈      〉  〈      〉  〈       〉 )  (   )                  (15) 

(〈      〉  〈      〉  〈      〉 )  (   )                 

               ,        (16)  

then deg                 only when                        . So          . 
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Also 〈      〉  〈      〉    on  (    )  regular classes. Suppose that     . Using the 

same technic then we get deg                 only when        . So       are split to 

               respectively. 

For    , we have 〈      〉  〈      〉 . So it's splits or there are other      . So let    *   +. 

By restricting and inducing, we get       〈      〉    〈      〉     〈      〉  

   〈      〉      〈      〉,      〈      〉    〈      〉     〈      〉     〈      〉  

    〈      〉  and since    

(〈      〉  〈      〉  〈      〉 )  (   )                          (17) 

(〈      〉  〈      〉  〈        〉 )  (   )                       ,       (18)  

then deg                only when             ,   *       +. So        

    . 

For   , we have  〈      〉  〈      〉  .  Let    *     +. By restricting and inducing, we 

get:      〈      〉    〈      〉     〈      〉      〈      〉     〈      〉  

   〈       〉,      〈      〉    〈      〉     〈      〉      〈      〉  

   〈      〉     〈       〉  and, since    

(〈     〉  〈     〉  〈        〉  〈        〉  〈       〉 )  (    )       

                              (19) 

(〈      〉  〈      〉  〈        〉)  (    )                         (20) 

(〈      〉  〈      〉  〈      〉 )  (    )                           (21) 

(〈      〉  〈      〉  〈        〉)  (   )                (22) 

(〈      〉  〈      〉  〈      〉 )  (   )                         , (23) 

then deg                 only when                , such that    *       +  

   *          +, so            .  

 Also 〈      〉  〈      〉 . Let    *     +. By restricting and inducing we get:  

     〈      〉     〈      〉     〈      〉     〈      〉     〈      〉     〈        〉  

    〈        〉 ,     〈      〉     〈      〉     〈      〉     〈      〉  

   〈      〉     〈        〉     〈        〉  and since    

(〈      〉  〈        〉  〈         〉 )  (    )                            (24) 

(〈        〉  〈      〉  〈      〉 )  (    )                            (25) 

(〈      〉  〈      〉  〈        〉)  (   )                                  (26) 

(〈        〉  〈        〉  〈        〉)  (    )                            (27) 

(〈        〉  〈        〉  〈       〉 )  (    )               

                       (28) 

(〈      〉  〈      〉  〈      〉 )  (   )                            (29) 

(〈      〉  〈      〉  〈      〉 )  (   )                        ,         (30) 

then deg                 only when                 ,         *       + or 

   *       +      *          +. So            .  

Since 〈      〉  〈      〉 , let      .  By restricting and inducing we get:   
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      〈      〉     〈      〉      〈        〉     〈        〉 ,      〈      〉  

   〈      〉     〈      〉     〈        〉     〈        〉    and, since    

(〈        〉  〈        〉  〈        〉)  (   )                                     (31) 

We set deg                 only when                  . It follows that 

            .  

For     let     *     +. By restricting and inducing we get on and, since    

(〈      〉  〈      〉  〈      〉 )  (   )                                         (32) 

(〈      〉  〈       〉  〈      〉 )  (   )                               (33) 

(〈      〉  〈        〉  〈         〉 )  (    )                                     (34) 

(〈        〉  〈      〉  〈      〉 )  (    )                          ,  (35) 

then deg                 only when           ,   *       +, so             .  

For     let     *     +. By restricting and inducing, we get    

(〈         〉  〈        〉  〈          〉  〈      〉 )  (   )                 (36) 

(〈        〉  〈         〉  〈     〉)  (   )                             (37) 

(〈         〉  〈      〉  〈      〉  〈      〉 )  (   )                         (38) 

(〈      〉  〈         〉  〈     〉  〈          〉  〈          〉 )  (   )     

                     .                    (39) 

Then            . For     let     *   +. By restricting and inducing we get on:   

(〈        〉  〈        〉  〈          〉  〈      〉 )  (   )                   (40) 

(〈         〉  〈        〉  〈        〉)  (   )                       (41) 

(〈        〉  〈         〉  〈     〉)  (   )                              (42) 

(〈          〉  〈         〉  〈          〉 )  (   )                      (43) 

(〈         〉  〈          〉  〈        〉)  (   )                

             ,            (44) 

then deg                 only when                  ,           or 

        *   +. So             .  

For    , let      . By restricting and inducing then it splits to      and     . For     let 

    *   + and since 

(〈          〉  〈         〉 )  (   )          .                   (45) 

 So it's splits to      and     . Finally we have 206 columns, and then    must divided into 

    and     . The decomposition matrix is shown in Table (3). 
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           هصفوفاث التجزئت للوشخصاث الأسقاطيت للزهزة التناظزيت

 مروى محمد جواد ,أحمد حسين جاسم 

 العزاق البصزة، البصزة،جاهعت  العلوم،كليت  الزياضياث،قسن  

 الوستخلص

والتي هي علاقت            في هذا البحث لقذ وجذنا هصفوفاث التجزئت للوشخصاث الأسقاطيت للزهزة التناظزيت

 بين الوشخصاث الاعتياديت والوعياريت


