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Abstract

For any group G, we define G/H (read” G mod H”) to be the set of left cosets of Hin G
and this set forms a group under the operation (a)(bH) = abH. The character table of rational
representations study to gain the K( SL(2,81)) and K( SL(2, 729)) in this work.
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1. Introduction

In group theory, a branch of abstract algebra, a character table is a two-
dimensional table whose rows correspond to irreducible representations and
whose columns correspond to conjugacy classes of group elements. The entries
consist of characters and the traces of the matrices representing group elements
of the column's class in the given row's group representation [1]. By stratifying
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the thought in [2-5], we gain K ( SL£(2,81)) and K (SL(2,729)). The group of
all matrices of determinant 1 is SL(n, F), [6].

2. The Main Notion
Theorem 2.1: [5] | S£(2,4™) |=4" (¢*" - 1).

Theorem 2.3: [5] For any ¢ p —group G, K(G) = Z, and X (G) = &7 -

i=1 P

3. The Outcomes

The searchers in [3] and [5] survey the character table of rational
representations of SL(2, p*). We stratify that for S£(2,81) and S£(2,729).

3.1 Outcomes for SL(2,729)
|SL(2,729)| = 387419760.

e and e' are divisors of 728 which are 1, 2, 4, 7, 8, 13, 14, 26, 28, 52, 56,
91, 104, 182, 364, and 728, such that ¢, ' <364 ,so0e=¢'=1,2,4,7,8, 13, 14,
26,28, 52,56,91, 104, and 182. fand f are divisors of 730 which are 1, 2, 5, 10,
73, 146, 365, and 730, such that £, /' < 365, so f=f =1, 2, 5, 10, 73, and 146,
e=1.

The conjugacy classes are 1, z, ¢, zc, a, aat d, dd,aB at, &, d®, a
@, a™ a2, b, b, b, b, b7 and b,

C, 1 z c=d | zc=zd a al a’ a’
|C, | 1 1 265720 | 265720 | 532170 | 532170 | 532170 | 532170
|Cq(g)] |387419760 387419760 1458 1458 728 728 728 728
1g 1 1 1 1 1 1 1 1
v 729 729 0 0 1 1 1 1
1 210240 | -210240 288 -288 0 0 -1152 0
1 52560 52560 72 72 0 -144 144 0
o 26280 26280 36 36 -36 36 0 216
1 35040 -35040 48 -48 0 0 192 288
s 26280 26280 36 36 36 0 216 -216
Y3 17520 -17520 24 24 0 0 96 0
Y14 8760 8760 12 12 0 24 24 -48
Y26 4380 4380 6 6 0 12 -12 0
Y28 4380 4380 6 6 6 -6 -12 0
Ys2 2190 2190 3 3 3 -3 0 -18
| s 4380 4380 6 6 -6 -12 -36 72
Yot 2920 -2920 4 -4 0 0 -16 16
Y104 2190 2190 3 3 -3 0 -18 18
Yag2 730 730 1 1 0 -2 2 2
0, 209664 | -209664 -288 288 0 0 0
0, 104832 | 104832 -144 -144 0 0 0 0
05 52416 -52416 -2 72 0 0 0 0
019 26208 26208 -36 -36 0 0 0 0
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[ W12 [ 912 4 4 0 0 0 0
B4 1456 1456 2 2 0 0 0 0
£ 730 730 1 1 2 2 2 2
1 1456 | -1456 1 1 0 0 0 0

The character table of rational representations is The diametrical matrix of
the prior table is:

Cg a 182 b1 b2 b5 b 10 b73 | b146
ICg| 532170 | 530712 | 530712 | 530712 | 530712 | 530712 | 530712
ICG(g)| 728 730 730 730 730 730 730
1G 1 1 1 1 1 1 1
v 1 1 1 -1 -1 1 1
71 0 0 0 0 0 0 0
72 -10368 0 0 0 0 0 0
74 2592 0 0 0 0 0 0
7 2304 0 0 0 0 0 0
18 2592 0 0 0 0 0 0
713 576 0 0 0 0 0 0
114 288 0 0 0 0 0 0
126 72 0 0 0 0 0 0
128 72 0 0 0 0 0 0
252 18 0 0 0 0 0 0
2756 72 0 0 0 0 0 0
191 16 0 0 0 0 0 0
7104 18 0 0 0 0 0 0
182 2 0 0 0 0 0 0
01 0 288 288 | -1152 | -1152 | 20736 | 20736
02 0 -144 576 576 1152 | 10368 | 20736
05 0 72 72 648 -648 5184 | 5184
010 0 36 72 324 432 2592 | 2592
073 0 4 4 16 16 -16 -16
0146 0 2 4 8 8 8 8
g 2 0 0 0 0 0 0
1 0 4 4 4 4 4 4

Thus K(S£(2,729)) = ®Z,, ,
p =387419760, 64569960, 5, 7,7, 7, 13, 13, 13,73, 6, 6,6, 6,4, 4,4, 3, 3,
3,2,2,2, 1.

3.2 Outcomes for SL(2,81)
|s£2,81)| =531360.
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e and e’ are divisors of 80 which are 1,2,4,5,8,10,16,20,40, and 80, such
that e, e’< 40 , so e = ¢'=1,2,4,5,8,10,16, and 20. f and /" are divisors of 82
which are 1,2,41,and 82 , such that f, f '<41,s0 f=f"= 1,2, &= 1. The
conjugacy classes are 1,z, ¢ = d, zc = zdaata’, ad® , a', a'® , d® b, and b
The characters are 1g, W, X1, X2, X4» Xs» X8> X10> Xi6> Y20, 01, 02, &, and n. A(1) =

§q>(80) = %(32) =16, B(1) =2, 1,(1,1)= zgg;u(%) =0, 7,(1,2) =
®(80) _ _ (80) _ _ o(80) _
<I>(40)#(40) =0,7,(1,4) = ¢(20)u(20) =0,7,(15) = ¢(16),u(16) =0,
387419760 0 o000 O O O O0OTO0OO0OO0OOO0OOOOOOOODLO0ODO
0 64569960 0 0 0 0 O O O O O O O O O O OO OOOOOQ OO0
0 0 50000 O O O OOOOOOOO0ODO0ODODODODODDO
0 0 o700 0 0 O 0O O0OOOOOOOOOOOOODO
0 0 o070 0 0 0 0O O0OOOOOOOOOOOODODO
0 0 o007 0 0 O OO0OOO0OOOOOOOOOOO0ODO
0 0 0Oo0O0O0OTI13 0 0 0 O0O0OO0OO0OO0OO0O0OO0OO0OO0OO0OTO0OTQO0ODO0
0 0 00O0OO0OTI13 0 0 O0OO0OO0OO0OO0OO0OO0DO0DO0OO0OO0DO0OO0ODO0
0 0 0O00O0OO OT13 0 000OOO0OO0ODO0ODO0ODO0ODO0OO0OO0OTQO0ODO
0 0 Oo00O0O O O 7730000O0O0O0OO0O0O0O0OO0OO0O0
0 0 Oo00O0O O O O0OG6 0O0O0OO0O0ODO0ODO0ODO0ODO0OO0ODO0OO0ODO0
0 0 o00O0OO0O OO O0OO0OG6GO0O0ODO0OO0OO0ODO0OO0OO0OO0OO0OTQO0OO0
0 0 0O0O0O0OO0O O O0O O O0OO0ODG6GO0OO0OO0OO0OO0ODO0ODO0ODO0ODO0ODO0DDO
0 0 o000 O O O OO0OODO0OG6GO0OO0OO0ODO0OODO0OODOLDOOLDO
0 0 Oo00O0O O O O0OTO0OODO0OOM4O0VDO0OO0OO0OO0OO0OO0OO0ODO0
0 0 Oo00O0O O O O0OTO0OODO0OOOM4O0DO0O0OO0OO0OO0OTO0OTOQO0
0 0 o00O0OO O O OTO0OODO0OOTOOM4O0O0O0O0OO0OOQO0OO0O0
0 0 0O0O0O0OO0O O 0O O O0OO0ODOOOOOS3O0DO0OO0ODO0ODO0DODO0
0 0 Oo00O0O O O OO0OODO0OOOOOOI30O0O0O00O0
0 0 Oo00O0O O O O0OTO0OODO0OOO0OOOOOI30O0O00O0
0 0 Oo00O0O O O O0OTO0OODO0OOO0OOOOOOZ2U0TO00
0 0 o00O0O O O O0OTO0OO0ODO0OOO0OOOOOOOZ2T00
0 0 0O0O0O0OO0O O O0O O O0OO0ODO0OOOOOODOCODODODODZ2D0O0
0 0 Oo00O0O O O O0OO0OO0OO0OOOOOOOOOOO0OTI1
__ @(80) _ _ @(80) _ _
T1(1!8) - ®(10) y(lO) - 89 Tl(lilo) - @(8) ‘Ll(8) - 07 T1(1I16) -
D(80) _ __ ®(80) _ _1 _1 _
e (5) = =8,7,(1,20) = T u(4) = 0,A(2) = ] (40) = B(40) =
1 — _ _®@® _ _ ®(40) _
;(16) = 8,B2)= 1, 1,(2,1) = 35 u(40) = 0,7,(2,2) = 322 u(20) = 0,
_ ®(40) _ _ ®(40) _ _ ®(40) _
7,(2,4) = cI)(10)#(10) =8,1,(2,5) = v u(8) =0,7,(2,8) = % u(5) =
—8,71(2,10) = T2 u(4) = 0, A(4) = ;®(20) = ;®(20) =5 (8) = 4, B(4)
=1, 17,(41) = 229 ,(20) = 0, 7,(4,2) = <I>(%;;(10) =2.7,(44) =
s U1 ) ‘113(20) s L1 y ‘I’(%) s L1 y
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*(3) ey _0R0) _ (%) _
d)(%).“(s) =-2,71,(45) = EY) u(4) =0,7,(4,8) = q)(%),“(z-s) =
_2@0) oy _ _ (%) _ _

—4,7,(4,10) = 322 u(2) = 8,7, (416) = q)(%),u(l.ZS) =0,7,(4,20) =
d;f(zl"))u(n =8,4(5) == (?) =20(16) =1(8) = 4. B(5) = 2.7, (5,1) =
*(%) *(3) *(%)

520(16) = 0, 7,(5,2) = —22 u(8) = 0, 7,(5,4) = —22 u(4) = 0,
d)(?)u( ) - 7,(5,2) ‘D(ﬁ)#( ) 7,(5,4) ‘b(ﬁ)u( )
7,(5,5) = :gggu(m) = —4,A®) =10 (2) =20(10) =2 (4) = 2, B®)-
1,7,(81) = Zgggu(m) =1,7,(82) = ZE@%H(S) =—1,7,(84) =

80
80

Zgg”(z's) = —2,4(10) = ;@ (3) = ;0(8) = ;(4) = 2,B(10) = 1,
of2) B

1 10,1 = 80 80
n(101) = g o(2)

*(3p) *(35) o
s u(2) = —4,7,(10,5) = —5x u(1.6) = —4,7,(10,16) = —55
q’(ﬁ)#( ) 7, ( ) (D(%).U( ) 74 ( ) q’(ﬁ)

4, A(16) =5 @ (g) =2 ®(5) =5 (4) = 2, B(16)=1,7,(16,1) = cb(;_(g))
(%) (3¢)

*(33) ®(555)
80

A(20) =5 @ (5) =204 =5(2) = 1,BQ0) = 1,7,(20,1) =

&l

u(®) =0,7,(10,2) = u(4) =0,7,(104) =

o(%

1N}
o

—

~-1,7,(16,2) = 1(2.5) = =2, 7,(16,16) = 1£(0.3125) = 4,

*(35)
(%)

7,(20,2) = Z%;#(Z) =-2.C(1) =10 (%) =20(82) =1 (40) = 20,

u(4) =0,

2

40.

B 2. 1,(11) = 2 ue2) = 1. 1,12 = 2 ucan) = -1 c2) =

*(7) *(3)
1 *(5)

o (82—2) =20(41) = 2(40) = 20, B(2) = 1, 7,(21) = _ %

z *(3)

u(41) = -1,

7,(2,2) = i872),1(20.5) =0, E(1)=2.

*(5)

As in section (3.1), K(SL(2,81)) =®2,, , p = 531360, 132840, 3,3, 3, 3,
5,4,4,2,2,2,2, 1.

4. Conclusion

The factors of the order of the centralizer of the conjugacy classes except
for the order of the centralizer of the conjugacy class 1 after removing the
factors of the order of the group divided by 4 in section 3.2 and divided by 6 in
section 3.1 and complete the remaining number by 1 are the reminder numbers
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of the diagonal of the results matrix. Also, the first number is equal to the
group's order, and the second number equal to the order of the group divided by
4 in section 3.2 and 6 in section 3.1.
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