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Abstract: In this labor we compute the cyclic decomposition for the projective special linear groups PSL(2,s") wherev=2ands=3,5

and 7.
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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? 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") is simple for s* > 3.

(s'+1) s’ (s'-1) if s=2

(i)
|PSL (2,5")

%(sv+l) sV (s'-1) if sisaprime s=2.

Lemma 2.2: [1]

PSL(2,S") has exactly (25" + 10) / 4 conjugacy classes C.»
o for<z>g e PSL(2,8").

For S' =+1 (mod 4):

Theorem 2.3: [2]

Let p € C be a (S" — 1)-th root of oneness and o € C be a
(s' + 1)-th root of oneness, where i = 2, 4,6, ..., (S' -5)/
2, j=2,4,6,...,(8" -1)/2,1<n<(s" —-5)/4and

1< @< (S’ —1)/4. Then for S" =+1 (mod 4) the ordinary
character table of PSL(2,S"), is:

2t C [Cel [ 1Cc@1 ]
Z Ce 1 s' (2 —1)/2
<Z> ¢ Cer ¢ (s2- 1)/2 sv
<z d Cepo g (s —1)2 sv
<z>q" Copa’l s (s'+ )| (s =12
<z5q" VMc<z5a Vs (s + 1] (s-1)
<z> b® Cep 3" sV(sv —1)] (sv+1)2

where 1< 77<(S" —5)/4 and 1< @< (S' —1)/4.
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<z> | <zze| <z=d|<z=a®| _, >as‘:1 <z= D%
Tc| 1 1 1 1 1 1
wl s 0 0 1 1 -1

. e =
Lls'+1] 1 1 A PR 0
0ls -1 -1 -1 0 0 —(0/7+g-17)
£ s 11+ s 1- s 1) 5‘:1 0

2 |72 2 (&)
) (58] PSS PRV [ B ;

2 | o 2 =D *
Theorem 2.4: [3]
Let G be a cyclic p—group. Then

K(G) = Z,.

Theorem 2.5: [3]
Let G be a cyclic group of order p". Then

K(G) = i@lz p'

3. The Cyclic Decomposition for K(PSL(2,5%))
where s =9 and 25

As in [4] if the diagonalization of the matrix for the
rational valued character table presume as

v, 0 0 0 0
0 0 0
0 v, 0 0

1
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Then the cyclic decomposition for the group K(SL(2,5%)) is:

K(PSL(2sY))= 2, ®Z, ®Z, ®..0Z, (%) 1 1 1 1 1
9 0 0 1 -1
3.1 The Cyclic Decomposition for K(PSL(2,9)) 0 1 1 0 —2 0
[PSL(2,9)| =360 6 -2 -2 0 0 1
i=2,j=24,n=1, w =12, pis the 8-th root of oneness and 5 2 -1 -1 1 0
o is the 10-th root of oneness, so the character table of
<z |<Z> ¢|<z> d| <z= a|<z= a®| <z= b | =z= B? The diagonalization of this matrix is
[Ca| | 1 | 40 | 40 00 45 | 72 72 360 0 0 0O O O
|Celg)||360| 9 9 4 8 5 5
l¢ 1 1 1 1 1 1 1 0 60000
" 5| 0 0 1 1 -1 -1 0O 0 10 0 O
12 10| 1 1 0 -2 0 0 0 0 01 0 O
05 8 | -1 | -1 0 0 [0618] 1.618
[ 8 -1 | -1 0 0 [1618 |-0618 0 0 00 -10
& 13 | 2 3 -1 1 0 0
. . Thus by (*), we take out
Compile 6, WIT 64,1we tike oit L1 1 K(PSL(2,9)) = Zagy ® Zo ® Z, ® Z, ® 2, Z,

9 0 0 1 1 -1 -1
10 1 1 0 -2 O
6 -2 -2 0 0 1

5 2 -1 -1 1 0

5 -1 2 -1 1 0

3.2 The Cyclic Decomposition for K(PSL(2,25))
|PSL(2,25)| = 7800
i=246,810,j=246810,12,1<n<5,1<w<6,pis
the 24-th root of oneness and o is the 26-th root of oneness,
so the character table of PSL(2,25)

Removing one of the frequent columns we take out

<> (<> o< d <> <r= & |ir= 2 (<= ot <= 0 <> a* <z b <= I <= F <= §* <z K <= §*
(L= 1 a1 | 312 620 G50 | 650 G50 G650 25 GO0 00 Lo 00 Lo GO0
| Cclgy | |T800 | 25 | 25 12 1 | 12 12 12 M 13 12 13 12 13 13
1g 1 1 1 1 1 1 1 1 1 1 1
w 5 1] 1] 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1
I 16 1 1 1.732050806 1 1] =1 |- 1.732050806 | -2 1] 0 L] 0 O 0
| 26| 1 1 1 -1 | = -1 1 2 0 o [} o o o
s | 26 1 1 1] =2 1] 2 1] =2 1] 0 L] 0 O 0
o | 26| 1 1 -1 -1 2 -1 -1 2 0 o [} o o o
Toa | 26 1 1 |-1.732030808| 1 o -1 1.732050806 -2 1] o L] o L] o
B 4 -1 -1 o L] o L] o L] = L77081205 |— 1.13612048 (- 0.24107336 [ 0.700200774 | 14870214506 | 1041823434
B 41 -1 -1 o L] o L] o L] — 113612048 | Q700200774 | 1.041B83634 | 14070214548 |— 0.24107336 | — 1.77001205
B #| -1 =1 o 0 ] 0 ] 0 |-0.24107336 | 1041883634 | 0.700200774 |- 177001205 |- 113612048 | 1407021406
B 24 -1 -1 o L] o L] o L] QUTOE20ETTA | 1497021406 |- L.TT0R120F |- 024107336 | 10418834634 | — 1.13612048
B #| -1 2 o 0 ] 0 ] 0 [1.407021406 |- 0.24107336 |- 113612048 | 1041883634 |— L.77001205 | — 1.13612048
B2 24 -1 -1 o L] o L] o 1] 1.041883634 |— 177001205 | 1.497021486 |— 1.13611048 | 0.700200774 | — 0241073346
E 13 | 3 | =2 -1 1 -1 1 -1 1 [ 0 [} 0 [ [}
Ea 13 =2 3 =1 1 =1 1 =1 1 /] 1] [ 1] /] [
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Compile y, with 19

out
1 1
25 0
52 2
26 1
26 1
26 1
144 -6
13 3
13 -2

1 1
1 1
0 2
1 -1
0 -2
-1 -1
0 0
-1 1
-1 1

and 0, with 04, 05, Og, 019, 012, We take

1 1 1
1 1 1
0 -2 0
-2 -1 1

-1 1
-1 1

-1

1
1
-4
2
0 -2
2
0
2
102

1 1
-1 -1
0 O
0 O
0 O
0 0
11
0 0
0 0

1 1

O O r O O O O
O O B O O O O

Removing six of the frequent columns we take out

1 1
-1 -1 -1 -1

O O B O O O O
O O kB O O O

7800 O
0 -1
0 0
0 0
0 0
0 0
0 0
0 0
0 0

o

O O O O o o+ o

Thus by (*), we take out
K(PSL(2,25)) = Z7800 ® Z1 Z1 ® Z3 ® Zy® Z,® Z,® Zy® 24

0
0
0

O 0o oo wooo
l o
S

O O O o

0 0O
0 0O
0 0O
0 01
0 0O
-2 00
0 10
0 01

00

P O O O O O © o o

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

1 1 1 1 1 1 1 1
25 001 111 |PSL(2,49)| = 58800
2 2 2 0 0 2 -4 0 i=246,..22,]=246,.241<n<1l,1<w<12 pis
26 1 1 1 -1 -2 -1 2 0 the 48-th root of oneness and o is the 50-th root of oneness,
2% 1 1 0 =2 0 2 -2 0 so the character table of PSL(2,49)
26 1 1 -1 -1 2 -1 2 0
144 6 -6 0 0 0 0 1
13 3 -2 -1 -1 1 1 0
13 -2 3 -1 -1 1 1 0
The diagonalization of this matrix is
<= | <zreg| <x=d| <IFa <= g argt e gt| et | smd |srd®| st <z= g'® <z gt [=z= g™
1Ce] 1 1200 1200 2450 2450 2450 | 2430 2430 | 2450 2450 | 2430 2480 2450 1450 | 1223
|Caigy]| 8800 49 40 24 24 24 24 24 24 24 24 24 24 24 43
1z 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v 49 0 ] 1 1 1 1 1 1 1 1 1 1 1 1
I 50 1 1 1930550652 | LT32050806 | 1414113562 1 051763809 il =0517T63309 | -1 |-1414I13581 1 T32050806) -1 930850652 -2
Tz 50 1 1 L T320508086 1 i} —1 |-LT7iI05QE0&| -2 (-LTIIOS0E0S | -1 i} 1 1733050806 | 2
T= 50 1 1 1414213582 [i] =1 414213562 -2 [-1414I13%82| 0 1414203562 2 1414213562 [} -1414203582| -2
= 50 1 1 1 -1 -2 -1 1 2 1 -1 -2 ] 1 2
T i} 1 1 QE1TEIE0R  |-LTII050E06 (-1 414213562 1 1531850652 [} =1 9318501652 | =1 1414213562 | LT32050E06 | - 0517680 | -2
I 50 1 1 o -1 [ 2 [ -2 0 2 i -1 0 2
s i} 1 1 —-Q31TEIE0R (-1 TITI050S06 | 1414213561 1 -1 931850652 @ 1530830852 | -1 =1 414213562 | LT3I050806 | 051763808 | -2
T 50 1 1 -1 -1 2 -1 -1 2 -1 -1 2 -1 -1 2
= i} 1 1 |-1414213382 [1] 1414213582 | -2 1414213582 [1] =1 414713562 2 =1 414213562 o] 1414113562 | =2
I 50 1 1 |-L732050806 1 1] -1 LT3I050806 | -2 1732050508 | — 1 1] 1 =LTI0E0E0E 2
I= i} 1 1 |-1931830652 | 1731050806 |-1 414213562 1 - Q31TEIE0 [} OES1TEIE -1 1414213562 L T32050506] 1930850652 | -2
8 48 -1 -1 [ 0 0 0 0 0 0 0 0 0 0 0
8. 48 —1 ~1 i [ [ i [ i i i [ [ [ [
8 48 -1 -1 i 0 0 i 0 i i i 0 0 0 0
[N 48 -1 -1 i 0 ] i ] i i i 0 0 0 0
B 48 -1 -1 ] 0 ] ] ] ] i i 0 0 0 0
B 48 -1 -1 ] 0 ] ] ] ] i i 0 0 0 0
B 48 -1 -1 ] 0 ] ] ] ] i i 0 0 0 0
B 48 -1 -1 ] 0 ] ] ] ] i i 0 0 0 0
B 48 -1 -1 i 0 0 i 0 i i i 0 0 0 0
[ 48 -1 -1 i 0 0 i 0 i i i 0 0 0 0
[ 48 -1 -1 i 0 0 i 0 i i i 0 0 0 0
[ 48 -1 -1 i 0 ] i ] i i i 0 0 0 0
B 3 4 -3 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1
k. 25 -3 4 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1
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<z= b <= i <z= b <= b <= b* <= Bt <= B <= b" <= §° <= b <= b <z= B
2352 2352 2352 1352 2352 2352 2352 2352 2352 1352 1352 2352
15 25 25 15 25 15 25 15 15 15 15 25

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

-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1

L} L} L} 1] L} [} L} [} [} 1] [} L}

L} L} L} 1 L} [1] L} [1] [1] 1 [1] L}

L} L} L} (1 L} [1} L} [1} [1} (1 [1} L}

L} LI} Li} 1 Li} [1} Li} [1} [1} 1 [1} Li}

L} L} L} [ L} [} L} [} [} [ [} L}

L} L} Li} 1] Li} 1} Li} 1} 1} 1] 1} Li}

L} L} L} (1 L} [1} L} [1} [1} (1 [1} L}

L} L} L} 1 L} [} L} [} [} 1 [} L}

L} LI} Li} 1 Li} [1} Li} [1} [1} 1 [1} Li}

L} L} L} (1 L} [1} L} [1} [1} (1 [1} L}

L} L} L} (1 L} [1} L} [1} [1} (1 [1} L}
-18371466322 [ -1.75261334 | -1.457937234| -1.071463359 |-061B033988 [- 0125581038 | 0374742528 0B31558582 | 1274847978 | 161833988 183855297 | 1884222402
—1.75261336 |-107143359 |-0.125581038| 0.B51538582 | 161833988 |1984229402 | 183955297 1274847978 [ 0374762628 |- 0618033988 (1457037254 | -1937146322
-1457937254 0. 125581038) 1274847978 | 1 984220402 | 161833988 (03747624628 |-107145359 [-1937146322|-1752613346 |-0.618033988| 0851558582 185955297
-107165350 [ 0.B51358582 | 1084229402 | 1274847978 |- 0618033088 [-19371446322|-19371466322 | 0374742428 | 185955207 | 191833988 |-0.1235B1038 | -1.75241334
— Q618033088 161833988 161833988 |- 0.618033988 -2 — 0618033988 | 161833988 161833988 |[-0.618033988 -2 — 0 §1B033988 | 161833988
- 0125581038 | 1984220402 | 0374762628 |-1937166322 0618033988 | 1 83955297 (0831338382 | -175261336 | -1071463339 | 161833988 | 1274847978 |-1437937254

0374762628 52 -1.75261336 |-1457937254 | 161833088 | OB5153B382 |-1937166322 |-0.12338103B8| 1984220402 |-0.61B033088| 175261334 | 1274847278
QB5135B382 | 1274847078 |-1937166322| 0374762628 | 1.61833088 | -1.73261336 0125381038 | 183235207 |-14357937254)-0.618033000| 1984222402 | -107145332
1274847978 | Q374762628 | -1.75261336 |- 0123381038 - 0618033988 | -107163359 (1984220402 |-1457937254 |-0.125581038) 161833088 |-1937166322 | 0.B31558582
161833988 —~0.618033988(- 0618033988 1461833988 =2 161833988 0618033988 |-0.618033988| 161833088 -2 161833988 |-0.618033088
185055207 |-1457937254) 0B31558582 -0 125581038 - 0618033088 | 1 274847078 | -175261334 1284228402 |-1937166322| 161833288 | -107165358 | 037475242F
1954220402 |-1937166322| 185933297 | 175261336 | 161833988 |-1457937254| 1274847278 | 107165359 | 0851558582 |- 0618033988 | 03747624628 |-0.123581038

Q Q 2 0 2 2 2 2 2 0 2 2

L L L] 0 L] 1] L] 1] 1] 0 1] L]

Ctompile X2 With x4, %6, %10, Y14, Y18 Y20, X2z and 6, With 04, B, Og, 610, B12, 014, 016, O18, O20, 022 and 6,4 We take out

i1 1 i 1+ 1 1+ 1 1 1t 1 1 1 1 1 1 1t 1 1 1 1 1 1 1 1 1 1 1
49 0 o : 1 1 1 1 1 1 1 1 1 1 1 -1--1-1-1-1-1-1 -1 -1 -1 -1
400 8 8 0 2 0 -2 0 -4 0 -2 0 -2 0 - 0 0 O 0 0O 0O 0 0 0 0 O
50 1 1 1 -1 -2 -1 1 2 1 -1 -2 0 1 2 0 0 0 0 0 0 0 0 0 0 0
L5001 1 0 -2 0 -2 0 -2 0 -2 0 2 0 2 0 0 0O 0 0O 0 0 0 0 0 O
50 1 1 -1 -1 2 -1 -1 2 -1 -1 2 -1 -12 ¢ 0 0 0 0 0 0 0 0 0 0
576 -12 -12 0 0 O O 0 O O O O O O O O O O O 1 0O 0O 0 0 1 0
25 4 % -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 o 0 0 0 0 0 0 0 0 0 0
l2s -3 4 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 0 0 0 0 0 0 0 0 0 0 0
Removing the frequent columns we take out 58800 0 0 0 O 0 O O O
1 1 1 1 1 1 1 1 1
49 0 0 1 1 1 1 1 0 3 0000000
400 8 8 2 0 -2 -4 -8 0 0 0 -1 000O0O00O0
50 1 1 -1 -2 -1 2 2 O 0 0 0 1 00O0TUO00O
50 1 1 -2 0 -2 -2 2 0
50 1 1 -1 2 -1 2 2 0 0 00060000
576 -12 <12 0 0 0 0 0 0 06 0 0 0O01O0O00O0
25 4 -3 1 -1 1 1 1 0 0 0O 0 00O 200
25 -3 4 1 -1 1 1 1 0 0 00 0000 1 0
0 0 0 0O0OO0O0O0OT1

The diagonalization of this matrix is
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Thus by (*), we take out

K(PSL(2,49)) = Zsggoo @ Z3
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