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Abstract The problem of finding the cyclic decomposition (c.d.) for the groups S. U.T. (2, p), where p
prime upper than 9 is determined in this work. Also, we compute the Artin characters (A.ch.) and Artin
indicator (A.ind.) for the same groups, we obtain that after computing the conjugacy classes, cyclic subgroups,
the ordinary character table (o.ch.ta.) and the rational valued character table for each group.
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1. INTRODUCTION

G.L.(n,F) consisting of all 22 X 71 invertible matrices over the field F. U.T . (91, F) consisting of all
7 X 7 invertible upper triangular matrices over the field F set forms a subgroup. S.U.T". (#2, F) obtained
fromU.T.(1n,F) N S. L. (n,F), [1].

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

groups S.U.T.(2,9) and §.U.T.(2,11) and generalize this work for S.U.T".(2, p), where p prime upper
than 9.

Many authors [1-6] computed the same work for the groups S L(2,10), U = 23, 29, 31, 37 and 49, PSL(2,31) and
PSLER,37) (2,), U =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 5 £(2,39%), in [13] and [14] the authors studied new algorithm and symmetric generalized.

2. FUNDAMENTAL INFORMATION

Proposition 2.1 [15]:
suT.20) = {(§ 21):e€Fpb €F,} Therefore, 15.U.7. (2,4)] = a(g — 1)
o. W.J.(4,g a-1) q g {- Therefore, [5."U.J.(4,9)]| = g(g .

0
Theorem 2.2 [15]:
The group S.U.T. (2, ¢) has at least g, + 3 conjugacy classes as illustrated in the following table:
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Table 1.
ce g No. of ee |Csurizg (9)] E,
e (T 0 1 o 1
—7 (_01 —01) 1 a—q 1
R o
(o o) L 24 =
© Gy 25 -
GG 3 ! 24 =N
AR (@ a'il) a-3 a-1 @

where are CC conjugacy classes in T&EB_)&: 4 denote the integer for @ = E&',where £ is a generator of the group
F,and a € F {1, —1}.
Theorem 2.3 [1]:

If G is a cyclic p group. Then K'(G) = Z,,.
Proposition 2.4 [1]:

If G isacyclic group st. |G| = p", then K (G) = ?zlzg,i .
Theorem 2.5 [15]:

The (o.ch.ta)) of S.U.T".(2, g), where g, is odd.

Table 2
ce ‘T?I: . _‘T?I: . ‘T?I:IZJ _‘f'r:‘l:lZJ 3-;|=I:41 _‘f'r:‘l:u:‘J T
g (o 9 (o 2 G ) G ) G 9 () B ey
No. of ¢ 1 1 1 1 g—3
C iwriza(§) -4 4 —g 24 24 24 23 g—1
C, 1 1 g—1 g—1 g—1 g—1 g
X 1 (-n* i I:EJ-I'f i (—fl" gz—f
2, e e = e )
2, R -1 /@ _5(—_1_@:) -1, /7 _6(__1+5) 0
P 2E (QE) 2E (R
41
wheree = (=1) 2z ,s=2,3,...,g —2and £ =0,1, ... ,g — 2.
3. THE K (8. UT.(2,)) WHERE # =9, 11
Following the same idea in [1-6], we find the results for these groups.
3.1 The X(8UT(2,9))
|S.U.T.(2,9)| = 72 and the (0.ch.ta.) of S.U.T.(2,9) is summarized in table 3.
Table 3. (o.ch.ta.) of §.U.7.(2,9)
O e e A T T T
|Csurean(g) 72 7 18 18 18 18 8 8 8 8 8 8
2
leg)l 1 1 4 4 4 4 9 9 9 9 9 9
X, 1 1 1 1 1 1 1 1 1 1 1 1
X, 1 -1 1 -1 1 -1 i —%H% 1 —%—% —i \i_ a%
X, 1 1 1 1 1 1 -1 —i -1 i -1 —i
X, 1 -1 1 -1 1 o - 55 -1 S+ i 5tz
X, 1 1 1 1 1 1 1 -1 -1 -1 1 -1
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X 1 11 -1 1 -1 = 5 % 1 -5t i 5%
X, 1 1 1 1 1 1 -1 i -1 —i -1 i
x, 1 -1 1 -1 1 -1 i 5t -1 55 —i St
9, 4 - 1 -1 -2 2 0 0 0 0 0 0
4
0, 4 - -2 2 1 -1 0 0 0 0 0 0
4
x,9, 4 4 1 1 -2 -2 0 0 0 0 0 0
X0, 4 4 -2 -2 1 1 0 0 0 0 0 0
After we omit the same similar columns, we gain
11 1 1 1 1 1 1
4 -4 4 -4 4 -4 0 O
2 2 2 2 2 -2 0
11 1 1 1 1 1 -1
4 -4 1 -1 -2 2 0 O
4 -4 -2 2 1 -1 0 O
4 4 1 1 -2 -2 0 O
4 4 -2 -2 1 1 0 O
The diagonalization of this matrix is
36 0 0 0 0O 0 0O
0O 3 0 00 O 0O
0O 0 -300 O OO
0O 0 0 30 0O OO
O 0 0o 02 0O 0O
0O 0 0 00 -2 00
0O 0 0 00O O 10
0O 0 0 00O 0 01
Thus, K (8. U.T.(2,9)) = Z36DZ:D Z:D Z:D 2,D 2,D 2,8 2,
32K(8.UT.(2,11))
|S§.U.T.(2,11)| = 110 and the (o.ch.ta.) of S.U. T.(2,11) is summarized in table 4.
Table 4. (o.ch.ta.) of S.U. T.(2,11)
Cig) Ty -7y Ty ~Toi ‘Toz‘ _‘Toi ‘7':3: 7333 7131 Ty T:a ‘TI3I 7333 7\13\1
lewaw@ 110 1 22 22 22 22 10 10 10 10 10 10 10 10
1
0
lecg)l 1 1 5 5 5 5 11 11 11 11 11 11 11 11
x, 1 1 1 1 1 1 1 1 1 1 1 1 1 1
x, 1 -1 1 -1 1 -1 0.3090 - -8090 - -8090 -0.3090 0.3090 8090-i
+i 0.3090 +i 1 —i —i —i 0.5877
0.9510 +i 0.5877 0.5877 0.9510 0.9510
0.9510
x, 1 1 1 1 1 1 —-8090 -8090 0.3090 1 0.3090 8090+ —8090 0.3090 -
+i —i —i +i i 0.5877 —i i0.9510
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0.5877  0.5877  0.9510 0.9510 0.5877
x, 1 -1 1 -1 1 -1 —8090 8090-i 0.3090 1 03090 8090+i —8090 -—0.3090
—i 0.5877 +i —i 0.5877 +i —1i
0.5877 0.9510 0.9510 0.5877  0.9510
x, 1 1 1 1 1 1 0.3090 0.3090 -8090 - —8090 0.3090- 0.3090 -—8090-
—i +i —i 1 +i i 0.9510 +i i0.5877
0.9510 0.9510 0.5877 0.5877 0.9510
x; 1 - 1 . 1 . 1 -1 1 - 1 -1 1 -1
1
x, 1 1 1 1 1 1 0.3090 0.3090 -—-8090 1 —-8090 0.3090+ 0.3090 —8090
+i —i +i —i i0.9510 —i +i
0.9510 0.9510 0.5877 0.5877 0.9510  0.5877
x, 1 -1 1 -1 1 -1 —8090 8090+i 0.3090 1 03090 8090-i —8090 —0.3090
+i 0.5877 —i +i 0.5877 —i +i
0.5877 0.9510 0.9510 0.5877  0.9510
x, 1 1 1 1 1 1 —8090 -8090 0.3090 - 0.3090 -—8090- —8090  0.3090
—i +i +i 2 —i i 0.5877 +i +i
0.5877  0.5877  0.9510 0.9510 0.5877  0.9510
x5 1 -1 1 -1 1 -1 0.3090 - —-8090 - —-8090 -0.3090 0.3090 8090 +i
—i 0.3090 —i 2 +i +i +i 0.5877
0.9510 —i 0.5877 0.5877 0.9510 0.9510
L 0.9510
s, 5 s 2E AE oo 0 0 0 0 0 0 0 0
s 5 5 = ;_‘2 Z+2_2+;_ 0 0 0 0 0 0 0 0
X0, 5 5 LEEICELED LE 0 0 0 0 0 0 0 0
x5, 5 5 A IEmirimLimol 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 O
10 -10 -1 1 0 O
The diagonalization of this matrix is
5 0 0 0 0 O
0O -3 0 0 0O
0O 0 3 00O
0O 0 0 2 0O
0O 0 00 2 0
0O 0 0 0 0 1

Thus, K (8. U.T.(2,11)) = Z55D 23D 2D 2,0 Z,® 2,

4. THE (A.ch.) AND (A.ind.) FOR 8.U.T. (2, p), WHERE p =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 8-U.T.(2,9)
The group S. U.T".(2,9) has 8 cyclic subgroups, which are as follows:
(1) (1) (2) (2) (2) () (3) (3)
< TV > < TV > <P > < 0P > <D > < T > < > < 7Y >
The rational valued character table of S.U. T.(2,9) is summarized in table 5.

Table 5. The rational valued character table of S.U. 7. (2,9)

C(a) T -7 TE -Te  Th ~Ted Til, T4
Courizm(g) 72 72 18 18 18 18 8 8
lecgl 1 1 4 4 4 4 9 9
X 1 1 1 1 1 1 1 1
_x‘1+_‘r3 +x;+x? 4 -4 4 -4 4 -4 ] ]
X+ X 2 2 2 2 2 2 -2 ]
Xy 1 1 1 1 1 1 1 -1
7y 4 -4 1 -1 -2 2 0 0
0, 4 -4 -2 2 1 -1 0 0
X0y 4 4 1 1 -2 -2 0 0
Xy, 4 4 -2 -2 1 1 0 0

By employing

¢, TSUTC () = |CSUT (29 (X)| Z o(cx) where H is the cyclic subgroup.
ICu@)]| 5

H—>SUT (2,9)
The (A.ch.) is summarized in Table 6.

Table 6. The (A.ch.) table of S.U. 7. (2,9)

cg) 7 -rib TR v g - P, P,
@ 72 0 0 0 0 0 0 0
¢, 18 18 0 0 0 0 0 0
l,‘EI3 9 0 2 0 0 0 0 0
@4 2 0 0 9 0 0 0 0
EIE 2 2 0 0 9 0 0 0
l;-'1",lﬁl 2 0 0 0 0 9 0 0
I;E',I? 2 2 0 0 0 0 9 0
EIB 2 0 0 0 0 0 0 9

From tables 5 and 6, we get
Xo =05+ 30, +35 05+ 05 + 20, + 1 0 + 0.28703703703704 B, — 0.0733024691358030;,

X+ X3 +Xs+Xy = =06 + 205 — =0y + =03 + 0.2222222222222220, + 0.50,,

Xp +Xs = =207 + 206 +—0s + =04 + 03+ 0.1111111111111110, — =0y,

Xy =—0g + 20,4505 +30s + 10, +- 03 +0.030864197530864 0, — 0.0655864197530860),,
0 =206 — o 0s — =04 +3 0z + 0.045454545454 0, — 0.0038580246913580,,

8, = =306 +3 05 + —0, — 05 — 0.2345679012345680, — 0.0663580246913580,

18 18 1

1
Xyby = =~ 06 =505+ 0s +50s +0.4444444444444440; + 0.0316358024691360,
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1 1 18
X8, =506 + 505 — 5 0 — B3+ 0.111111111111111 0, + 0.202160493827160;..
Therefore, 72y = (2) @i, i=1,..., 8. So, A(S.U.T.(2,9)) =72.
4.2 The Result for 8- U.T.(2,11)

The group §.U. 7. (2,11) has 6 cyclic subgroups, which are as follows:

(1) (1) ) (2) (3) (3)
<Ty = <=Uy7 = <Ty =< =Ty >,<5’"2,_2 >,<T3’_3>
The rational valued character table of S.U. T".(2,11) is summarized in table 7.

Table 7. The rational valued character table of S.U. 7. (2,11)

c(g) Sy S - I SN 2D
Cur211,(9) 110 110 22 22 10 10
lecgl 1 1 5 5 11 11
X 1 1 1 1 1 1
Xy+Xg+ X7+ Xy 4 —4 4 —4 -1 1
Ko+ Xy+Xg + Xp 4 4 4 4 -1 -1
X 1 -1 1 -1 i -1
,+10, 10 10 -1 -1 0 0
X B+, 10 10— -1 1 0 0

By employing

¢, TSUT I () = |CsUT (211) (X)| Z o(ax) where H is the cyclic subgroup.
| CH (0!) | a—>Xx

H—SUT (2,11)
The (A.ch.) is summarized in table 8.

Table 8. The Artin characters table of . U. 7. (2,11)

W TP TP Tm T . 7o,
0, 55 0 0 0 0 0
@, 22 22 0 0 0 0
0, 11 0 2 0 0 0
o, 2 0 0 11 0 0
U 2 2 0 0 11 0
0, 2 0 0 0 0 11

From tables 7 and 8, we get
Xo = =06 + == Bs + = By + >3 — 0.037190082644628 B, — 0.1066115702479340;

X+ X3 + X7 +Xs = =06 — =05 — = B4 + 205 — 0.1735537190082640, — 0.5421487603305780;,
XQ +X4+x6 +.IQ =

— 206 — = 05 + 20, + 2 03 + 0.1900826446280999, — 2.003305785123967 0,

Xs = — =0 +—0s — 04 + 503 — 0.053719008264463 0, — 0.106611570247934 0,

8; + 9, = — =04 — 203 + 0.4545454545454550, + 0.103305785851239670,,

1 1
Xydy + Xy, = 75 0 — 5 0 + 0.4545454545454550; + 0.096694214876033 0.

Therefore, 55y = (Z) @;, i=1,..., 8. So, A(S.U.T.(2,11)) = 55.
5. CONCLUSION
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The c.d. for each group is equal to K(G) = UT(2,q)) = ® Z g, where g, are | G|/2, the orders of the conjugate
classes and complete the remainder by 1. Also, the A.ind. is equal to | G|.
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