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Abstract

In this work we find the cyclic decomposition for the groups SU(3,9) and Si(2,25) after
we compute the conjugacy classes and the character table of rational representations for each

group.
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1. Introduction

The group of invertible n x n matrices over a field F denoted by GL(n,F).
The determinant of these matrices is a homomorphism from GL(#,F) into F-{0}.
The special unitary group of degree n, denoted by SU(n), is the Lie group of nxn
unitary matrices with determinant 1, [1]. Authors in [2-5] studied the cyclic
decomposition for the groups PSL(2,U) and SL(2,1), where U = 23, 29, 31, 37.
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We apply the same idea in [6-8] for the groups SU(3,9) and SU(3,25) in this
work.

2. The Basic Concepts for the groups SU(3, g2)

Author in [1] studed the order of the SU(3,4%)which is equal to
M=d(q™ — q))/(q — 1), the tables of the conjugacy classes and the character
table of rational representations for the groups SU(3, ¢?) where d = ged(n, g —
1) = 1. We employ that for our groups SU(3,9) and SU(2,25).

2.1 The results for the group SU(3,9)

SU3,9) 1=5616,d=ged(3,2)=1,6 =1,S=q+6=3+1=4,r=q-5=3 -
1=2,t=q*+8q+1 =3*+3+1=13,¢ = §=13,r’=2,d'=@=1,52=

1. Table 1 represent the conjugacy classes for the group SU(3,9). While table 2
represent the character table of rational representations for the same group.

Table 1
The conjugacy classes for the group SU(3,9).
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i [0 2 0] = 0" (mod13)
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Table 2
The character table of rational representations for the group SU(2,9).
1'Sw< 13
1l<u<$g
K prameters u=1 u # 0(mod 4) (ul)[: (03(:;0:(1 (1237)u)
() = (3u) (mod 8) (mod 13)
il
s(s—Dr Yo dy=213 =
Number of characters il i 1 1 2 1 3(t d)*3(13
=_(4_1)2:3 1)=4
X1 X1z X27 | Xis® | Xsow x50 252 252 12 12 280 2D
€ 1 42 27 13 39 26 26 26 16 16 16 16
c® 130 4 3 -1-1-1 —2-2-2-2
e 100 1 0 -1-1-1 1 4.4
62 143 5 4 2 2 2 000
c® 110 2 1 i R | 0000
c=c® 10-1 1 -1 2 2 B 00 0 0
c(z’ c® 10-1 1 -1 1 <1 =1 00 0 0
c(” c? 10-1 1 -1 BN 00 0 0
¢ =cP=c 1-11 0 0 000 02-2-2
¢ =c®=c 1-11 0 0 000 2-1-1-1
¥ =c = 1-11 0 0 00 0 -2-1-1-1
c(” c(B) c‘”’ 1-11 0 0 00 0 —4 -2 -2 -2

By applying the same idea in [9], and K (G) =

"zlzpi for the p -group

G, [10-16]. We get the diagonalization matrix of the above table is

5616

\S)

coocococooco0coco0cO0O
cocoocoococoocococoRo

—_
oo

e NeololoRe ool =Ko

SO DD OO WOOO

e NeloNoReo ool SEel =R =]

SO O OO OO OOO

And the cyclic decomposition equal to

2.2 The results for the group SU(2,25)
SU(2,25) | = 372000, d = ged(3,2) =1,6 = 1,S=q+ 6= 5+1=6,r=q- §

=5-1=4,t=q*+8q+1 =5 +5+1=31,t

[eNoNoNoNoll S Ne o oNol o)
SO OO OO OOO
SO ONOODODODOoODDODOOO

1,e* = 1. As in section 2.1 the results for this group is
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0
0
0
0
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0
0
0
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SO DD O DD DD DD OULMOD OO OOO
[=NeloBoNe oo e e lo o e Eo oo Ne R« o e oV E = e No NoNo N N
SO O OO DD OO DD OO oOoOWO OO0
SO OO DD D OO DD OO DOoOWO OO OO
SO O OO DD OO DD OOV OCO
[=NeloBoNe oo e e lo o e o oo Neo N« N Ne o Bo o e R No R e N
[=NeloNoNeNeoEolo e e lo o e oo No e S oo e EoReo o Ne - NN o Ne N
SO OO DD DO DO ONOOD OO0 OCC
[=NelololsEeoloho e = E-Rolo ool VS e e - o e o o = e Re ol o e Xe)
[=NelololsEeoE-lo e - E-Rolo el S oo ool o e e ol = e Re ol o e N

And the cyclic decomposition equal to
Z372000PZ74400P %31 DLy DL DL DL DL DL DL DL, DL, DL, DL,
@L,PL,PLy Ly PLy PLyPL DLy DL, DL, DL, DL, DL, DL, DL, DLy
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