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1. Introduction 
 

The projective special linear group denoted by PSL(n,F) get 

it by factor out the special linear group SL(n,F) by its center. 

This group consists two cases the first case where F  +1 

(mod 4) while the other case F  – 1 (mod 4). 

 

In this labor we consider the case where F = s
2
 and s = 3,5, 

and 7, so we count for the case F  +1 (mod 4). 

 

This labor consists two sections, in the first section some 

basic concept presented in it, while the cyclic decomposition 

calculate for the groups PSL(2,9), PSL(2,25) and PSL(2,49) 

in the next section. 

 

2. Preliminaries  
 

This section offers some notions needed it. 

 

Theorem 2.1: [1] 

(i) The group PSL(2,s
v
) is simple for s

v
 > 3. 

(ii) 
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Lemma 2.2: [1] 

PSL(2,
vs ) has exactly (2

vs  + 10) / 4 conjugacy classes C<z> 

g for <z> g  PSL(2,
vs ).  

For  
vs   +1 (mod 4):  

 

 

where   1≤  ≤ (
vs  − 5) / 4  and  1≤  ≤ (

vs  – 1) / 4. 

 

 

Theorem 2.3: [2] 

Let ρ  ℂ be a (
vs  − 1)-th root of oneness and σ  ℂ be a 

(
vs  + 1)-th root of oneness, where i = 2, 4, 6, , (

vs  - 5) / 

2,   j = 2, 4, 6, , (
vs  - 1) / 2, 1≤  ≤ (

vs  − 5) / 4 and 

1≤  ≤ (
vs  – 1)/4. Then for  

vs   +1 (mod 4) the ordinary 

character table of PSL(2,
vs ), is: 

 

 
 

Theorem 2.4: [3] 

Let G be a cyclic p–group. Then  

K(G) = Zp. 

 

Theorem 2.5: [3] 

Let G be a cyclic group of order p
n
. Then  

K(G) = 
n

i 1
 Z ip  

 

3. The Cyclic Decomposition for K(PSL(2,s
2
)) 

where s = 9 and 25 
 

As in [4] if the diagonalization of the matrix for the 

rational valued character table presume as 
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Then the cyclic decomposition for the group K(SL(2,s
2
)) is: 

K(PSL(2,s
2
)) = 

1 2 3 nv v v vZ Z Z ... Z                  () 

 

3.1 The Cyclic Decomposition for K(PSL(2,9)) 

 

PSL(2,9) = 360 

i = 2, j = 2,4,  = 1,  =1,2,  is the 8-th root of oneness and 

 is the 10-th root of oneness, so the character table of 

PSL(2,9) 
 

 
 

Compile 2 with 4, we take out 

1 1 1 1 1 1 1

9 0 0 1 1 1 1

10 1 1 0 2 0 0

16 2 2 0 0 1 1

5 2 1 1 1 0 0

5 1 2 1 1 0 0

 
 

 
 
 
 

  
  
 

  

 

 

Removing one of the frequent columns we take out 

 

 

1 1 1 1 1 1

9 0 0 1 1 1

10 1 1 0 2 0

16 2 2 0 0 1

5 2 1 1 1 0

5 1 2 1 1 0

 
 


 
 
 

  
  
 

  

 

 

The diagonalization of this matrix is 

360 0 0 0 0 0

0 6 0 0 0 0

0 0 1 0 0 0

0 0 0 1 0 0

0 0 0 0 1 0

0 0 0 0 0 1

 
 


 
 
 
 
 
 
 

 

 

Thus by (), we take out 

K(PSL(2,9)) = Z360  Z6  Z1  Z1  Z1 Z1 

 

3.2 The Cyclic Decomposition for K(PSL(2,25)) 

PSL(2,25) = 7800 

i = 2,4,6,8,10, j = 2,4,6,8,10,12, 1    5,, 1    6,  is 

the 24-th root of oneness and  is the 26-th root of oneness, 

so the character table of PSL(2,25) 
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Compile 2 with 10  and 2 with 4, 6, 8, 10, 12, we take 

out 

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

25 0 0 1 1 1 1 1 1 1 1 1 1 1 1

52 2 2 0 2 0 2 0 4 0 0 0 0 0 0

26 1 1 1 1 2 1 1 2 0 0 0 0 0 0

26 1 1 0 2 0 2 0 2 0 0 0 0 0 0

26 1 1 1 1 2 1 1 2 0 0 0 0 0 0

144 6 6 0 0 0 0 0 0 1 1 1 1 1 1

13 3 2 1 1 1 1 1 2 0 0 0 0 0 0

13 2 3 1 1 1 1 1 2 0 0 0 0 0 0

 
 

     
 
  
 

   
  
 

    
  
 

    
     

 
Removing six of the frequent columns we take out 

 

1 1 1 1 1 1 1 1 1

25 0 0 1 1 1 1 1 1

52 2 2 0 2 0 2 4 0

26 1 1 1 1 2 1 2 0

26 1 1 0 2 0 2 2 0

26 1 1 1 1 2 1 2 0

144 6 6 0 0 0 0 0 1

13 3 2 1 1 1 1 1 0

13 2 3 1 1 1 1 1 0

 
 


 
  
 

   
  
 

   
  
 

   
    

 

 

The diagonalization of this matrix is 

7800 0 0 0 0 0 0 0 0

0 1 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0 0

0 0 0 3 0 0 0 1 0

0 0 0 0 4 0 0 0 0

0 0 0 0 0 2 0 0 0

0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 1

 
 


 
 
 
 
 
 

 
 
 
 
 
 

 

 

Thus by (), we take out 

K(PSL(2,25)) = Z7800  Z1 Z1  Z3  Z2 Z4 Z1 Z1 Z1 

 

3.3 The Cyclic Decomposition for K(PSL(2,49)) 

 

PSL(2,49) = 58800 

i = 2,4,6,…,22, j = 2,4,6,…,24, 1    11,, 1    12,  is 

the 48-th root of oneness and  is the 50-th root of oneness, 

so the character table of PSL(2,49) 
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Compile 2 with 4, 6, 10, 14, 18, 20, 22  and 2 with 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 and 24 we take out 

 

 

Removing the frequent columns we take out 
1 1 1 1 1 1 1 1 1

49 0 0 1 1 1 1 1 1

400 8 8 2 0 2 4 8 0

50 1 1 1 2 1 2 2 0

50 1 1 2 0 2 2 2 0

50 1 1 1 2 1 2 2 0

576 12 12 0 0 0 0 0 0

25 4 3 1 1 1 1 1 0

25 3 4 1 1 1 1 1 0

 
 


 
   
 

   
   
 

  
  
 

  
   

 

 

The diagonalization of this matrix is 

 

 

 

 

 

 

 

 

58800 0 0 0 0 0 0 0 0

0 3 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0 0

0 0 0 1 0 0 0 0 0

0 0 0 0 6 0 0 0 0

0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 2 0 0

0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 1

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Thus by (), we take out 

K(PSL(2,49)) = Z58800  Z3  Z1  Z1  Z6 Z1 Z2 Z1 Z1 
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