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1. INTRODUCTION 

     ) consisting of all  invertible matrices over the field .  consisting of all 

 invertible upper triangular matrices over the field  set forms a subgroup.  obtained 

from , [1].  

    In this work, we compute the cyclic decomposition (c.d.) and Artin character (A.ch.) and Artin indicator for the 

groups  and  and generalize this work for ), where  prime upper 

than 9. 

Many authors [1–6] computed the same work for the groups (2, ),  = 23, 29, 31, 37 and 49, (2,31) and 

(2,37) (2, ),  = 23, 29, 31 and 37. Although the Authors in [7–12] studied the cases (6,6,4;0,0), (8,8)/(1,0), 

(7,7,4;0,0), (8,7,3) and (2,38), in [13] and [14] the authors studied new algorithm and symmetric generalized. 
 

2. FUNDAMENTAL INFORMATION  

Proposition 2.1 [15]:  

    . Therefore, . 

Theorem 2.2 [15]:  

    The group  has at least  conjugacy classes as illustrated in the following table: 
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Table 1.  

  No. of    

  
1  1 

  
1  1 

  
1 2  

 

  
1 2  

 

  
1 2  

 

  
1 2  

 

     

 

where are  conjugacy classes in :  denote the integer for ,where  is a generator of the group 

 and . 

Theorem 2.3 [1]:  

    If  is a cyclic  group. Then . 

Proposition 2.4 [1]:  

    If  is a cyclic group s.t. , then  . 

Theorem 2.5 [15]:  

    The (o.ch.ta.) of , where  is odd. 

 

Table 2 

 
        

 
       

No. of  1 1 1 1 1 1  

   2  2  2  2   

 1 1 

    
 

 1  1  1  
 

 
      

0 

 
      

0 

 
      

0 

 
      

0 

 

where ,  . 

3. THE , WHERE  = 9, 11 

    Following the same idea in [1–6], we find the results for these groups. 

3.1 The  

     and the (o.ch.ta.) of  is summarized in table 3. 

 
Table 3. (o.ch.ta.) of  

             

 72 7

2 

18 18 18 18 8 8 8 8 8 8 

 1 1 4 4 4 4 9 9 9 9 9 9 

 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  
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 1  1  1        

 1 1 1 1 1 1   1    

 1  1  1        

 4 
4 

1    0 0 0 0 0 0 

 4 
4 

  1  0 0 0 0 0 0 

 4 4 1 1   0 0 0 0 0 0 

 4 4   1 1 0 0 0 0 0 0 

After we omit the same similar columns, we gain  

 

1 1 1 1 1 1 1 1

4 4 4 4 4 4 0 0

2 2 2 2 2 2 2 0

1 1 1 1 1 1 1 1

4 4 1 1 2 2 0 0

4 4 2 2 1 1 0 0

4 4 1 1 2 2 0 0

4 4 2 2 1 1 0 0

 
 

− − − 
 −
 

− 
 − − −
 

− − − 
 − −
 
 − − 

 

 

The diagonalization of this matrix is 

 

36 0 0 0 0 0 0 0

0 3 0 0 0 0 0 0

0 0 3 0 0 0 0 0

0 0 0 3 0 0 0 0

0 0 0 0 2 0 0 0

0 0 0 0 0 2 0 0

0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 1

 
 
 
 −
 
 
 
 

− 
 
 
 
 

 

 

Thus,  

 

3.2  

     and the (o.ch.ta.) of  is summarized in table 4. 

 
Table 4. (o.ch.ta.) of   

 

               

 110 1

1

0 

22 22 22 22 10 10 10 10 10 10 10 10 

 1 1 5 5 5 5 11 11 11 11 11 11 11 11 

 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

 1  1  1  0.3090 

+ i 

0.9510 

– 

0.3090 

+ i 

0.9510 

– 8090 

+ i 

0.5877 

– 

1  

– 8090 

– i 

0.5877 

– 0.3090 

– i 

0.9510 

0.3090 

– i 

0.9510 

8090 – i 

0.5877 

 1 1 1 1 1 1 – 8090 

+ i 

– 8090 

– i 

0.3090 

– i 

1 0.3090 

+ i 

– 8090 + 

i 0.5877 

– 8090 

– i 

0.3090 – 

i 0.9510 
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0.5877 0.5877 0.9510 0.9510 0.5877 

 1  1  1  – 8090 

– i 

0.5877 

8090 – i 

0.5877 

0.3090 

+ i 

0.9510 

1  0.3090 

– i 

0.9510 

8090 + i 

0.5877 

– 8090 

+ i 

0.5877 

– 0.3090 

– i 

0.9510 

 1 1 1 1 1 1 0.3090 

– i 

0.9510 

0.3090 

+ i 

0.9510 

– 8090 

– i 

0.5877 

– 

1 

– 8090 

+ i 

0.5877 

0.3090 – 

i 0.9510 

0.3090 

+ i 

0.9510 

– 8090 – 

i 0.5877 

 1  1  1  1 – 1  1 – 

1  

1 – 1  1 – 1  

 1 1 1 1 1 1 0.3090 

+ i 

0.9510 

0.3090 

– i 

0.9510 

– 8090 

+ i 

0.5877 

1 – 8090 

– i 

0.5877 

0.3090 + 

i 0.9510 

0.3090 

– i 

0.9510 

– 8090 

+ i 

0.5877 

 1  1  1  – 8090 

+ i 

0.5877 

8090 + i 

0.5877 

0.3090 

– i 

0.9510 

1  0.3090 

+ i 

0.9510 

8090 – i 

0.5877 

– 8090 

– i 

0.5877 

– 0.3090 

+ i 

0.9510 

 1 1 1 1 1 1 – 8090 

– i 

0.5877 

– 8090 

+ i 

0.5877 

0.3090 

+ i 

0.9510 

– 

2  

0.3090 

– i 

0.9510 

– 8090 – 

i 0.5877 

– 8090 

+ i 

0.5877 

0.3090 

+ i 

0.9510 

 1  1  1  0.3090 

– i 

0.9510 

– 

0.3090 

– i 

0.9510 

– 8090 

– i 

0.5877 

– 

2  

– 8090 

+ i 

0.5877 

– 0.3090 

+ i 

0.9510 

0.3090 

+ i 

0.9510 

8090 + i 

0.5877 

 5      0 0 0 0 0 0 0 0 

 5 5     0 0 0 0 0 0 0 0 

 5 5     0 0 0 0 0 0 0 0 

 5 5     0 0 0 0 0 0 0 0 

 

After we omit the same similar columns, we gain 

 

1 1 1 1 1 1

4 4 4 4 1 1

4 4 4 4 1 1

1 1 1 1 1 1

10 10 1 1 0 0

10 10 1 1 0 0

 
 

− − − 
 − −
 

− − − 
 − −
  − − 

 

 

The diagonalization of this matrix is 

55 0 0 0 0 0

0 3 0 0 0 0

0 0 3 0 0 0

0 0 0 2 0 0

0 0 0 0 2 0

0 0 0 0 0 1

 
 

− 
 
 
 
 
  
 

 

 

Thus,  

 

4. THE (A.ch.) AND (A.ind.) FOR , WHERE  = 9, 11 
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    As the same idea in [1], in [6–10] we find the results for these groups. 

 

4.1 The Result for  

    The group has 8 cyclic subgroups, which are as follows:  

, , , , , , ,  

The rational valued character table of is summarized in table 5. 

 

 

Table 5. The rational valued character table of  

 

         

 72 72 18 18 18 18 8 8 

 1 1 4 4 4 4 9 9 

 1 1 1 1 1 1 1 1 

 4  4  4    
 +  2 2 2 2 2 2   

 1 1 1 1 1 1 1  

 4 4 1    0 0 

 4 4   1  0 0 

 4 4 1 1   0 0 

 4 4   1 1 0 0 

 
By employing  

(2,9)(2,9)

H

xH
H (2,9)

C (x)
( ) ( )

C ( ) 

 
 →

→

  = 
SUTSUT

SUT

, where H is the cyclic subgroup. 

The (A.ch.) is summarized in Table 6. 

 

Table 6. The (A.ch.) table of   

 

         

 
72 

       

 
18 

       

 
9 0 2 0 0 0 0 0 

 
2 0 0 9 0 0 0 0 

 
2 2 0 0 9 0 0 0 

 
2 0 0 0 0 9 0 0 

 
2 2 0 0 0 0 9 0 

 
2 0 0 0 0 0 0 9 

 
From tables 5 and 6, we get 

, 

, 

,  

, 

,  

, 
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Therefore, 72i = (Z) i, i=1,… , 8. So,  = 72. 

4.2 The Result for  

    The group has 6 cyclic subgroups, which are as follows:  

, , , , ,  

The rational valued character table of is summarized in table 7. 

 

Table 7. The rational valued character table of   

 

       

 110 110 22 22 10 10 

 1 1 5 5 11 11 

 1 1 1 1 1 1 

 4  4   1 

 4 4 4 4   

 1  1   – 1 

+  10    0 0 

+  10 10   0 0 

 
By employing 

(2,11)(2,11)

H

xH
H (2,11)

C (x)
( ) ( )

C ( )

SUTSUT

SUT


 
 →

→

  =  , where H is the cyclic subgroup. 

The (A.ch.) is summarized in table 8. 

 

Table 8. The Artin characters table of   

 

       

 
55 0 0 0 0 0 

 
22 22 0 0 0 0 

 
11 0 2 0 0 0 

 
2 0 0 11 0 0 

 
2 2 0 0 11 0 

 
2 0 0 0 0 11 

 
From tables 7 and 8, we get 

, 

, 

,  

, 

,  

 
Therefore, 55i = (Z) i, i=1,… , 8. So,  = 55. 

5. CONCLUSION 
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    The c.d. for each group is equal to K( ) =  Z , where  are | |/2, the orders of the conjugate 

classes and complete the remainder by 1. Also, the A.ind. is equal to | |. 
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