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1. Introduction

The group of all matrices of determinant 1 is SL£(n,F), [1] and [2], searchers in [3] define the
representation of the group.In this work we compute the Artin indicator for the groups S£(2,5%) and
SL(2,5%).

In this work we compute the Artin indicator for the groups S£(2,3%) and S£(2, 3%).

2. The Concepts
The relationships that we extracted above represent a complex analysis of all the components of
technologies Theorem2.1:[1]

| S£(2,4™) |=¢" (¢*" - 1).
Definition 2.4: [4]Let H be a cyclic subgroup of a group G, and ¢ be a class function of H. Then

6y |Cs@] &
07 @)= [ ] 200

The character induced from the principal character of cyclic subgroups of G is Artin character.

Definition 2.5: [5]The character induced from the principal character of a cyclic subgroups of G is called
Aurtin character.
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Definition 2.6: [S]Let G be a finite group and let  be any rational valued character on G. The smallest
positive number n such that,

ny=>ad

where aceZ and ¢c is Artin character, is called the Artin exponent of G and denoted by A(G).

3. The Results

Authors in [4] and [7-8] study the character table of rational representations for the group SL£(2,p) we
apply that idea and compute the character table of rational representations for the groups S£(2,3*) and
SL(2,3%). Also we apply the same idea in [4] and [6] to compute the Artin indicator for the same groups.

3.1.  The results for the group $£(2,3%)
The character table of rational representations for the group S£(2,3%) is

S 1 z c=d zc=zd a a at a®
[Cq 1 1 7812 7812 15750 15750 15750 15750
ICa(9)l 1953000 1953000 250 250 124 124 124 124
1c 1 1 1 1 1 1 1 1
v 125 125 0 0 1 1 1 1
el 7560 -7560 60 -60 0 4 -4 0
%2 1890 1890 15 15 1 -1 0 -30
A4 1890 1890 15 15 -1 0 0 30
hen 252 -252 2 -2 0 -4 4 4
0, 4464 -4464 -36 36 0 0 0 0
0, 2232 2232 -81 -81 0 0 0 0
03 1488 -1488 -12 12 0 0 0 0
05 744 744 -6 -6 0 0 0 0
0; 744 -744 -6 6 0 0 0 0
09 744 -744 -6 6 0 0 0 0
0 372 372 3 -3 0 0 0 0
015 372 372 -3 -3 0 0 0 0
0,1 248 -248 -2 2 0 0 0 0
042 124 124 -1 -1 0 0 0 0
3 126 126 1 1 -2 2 2 -2
n 248 -248 -1 1 0 0 0 0
cg b bZ b3 bﬁ b7 bg b14 blﬁ b21 b42
ICqy | 15500 15500 15500 15500 15500 15500 15500 15500 15500 15500
ICo@) 126 126 126 126 126 126 126 126 126 126
1s 1 1 1 1 1 1 1 1 1 1
v -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
n 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0
n 0 0 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0 0 0
0, 0 0 6 6 0 12 0 12 -36 36
0, 0 0 3 9 0 6 9 0 18 36
03 2 -2 -4 4 -12 6 12 24 24 -24
0, 1 3 2 0 6 7] P 12 P, 1
0 0 0 6 6 6 7] 12 12 P, 1
0 2 2 6 P 7] 7] 12 12 P, 1
010 0 0 3 6 5 5 G G % -
01 1 0 6 5 % % G G 5 5
0 2 2 2 2 2 2 3 3 2 2
0 1 2 2 2 2 2 2 2 2 2
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& 0 0 0 0 0 0 0 0 0
n 4 -4 4 -4 4 4 -4 -4 4
The Artin character table for the group S£(2,53) is
Cy 1 z c=d | zc=zd a a? a* a®
ICql 1 1 7812 | 7812 | 15750 | 15750 | 15750 | 15750
|Cq(9)l | 1953000 1953000 | 250 250 124 124 124 124
@, 1953000 0 0 0 0 0 0 0
@, 390600 390600 0 0 0 0 0 0
@; 15624 0 2 0 0 0 0 0
o, 15624 7812 3 3 0 0 0 0
s 15750 31500 0 0 2 0 0 0
o 31500 63000 0 0 0 4 0 0
@, 63000 0 0 0 0 0 8 0
@, 488250 976500 0 0 0 0 0 62
@, 31000 62000 0 0 0 0 0 0
oo 62000 0 0 0 0 0 0 0
o, 93000 186000 0 0 0 0 0 0
5, 186000 0 0 0 0 0 0 0
@5 217000 434000 0 0 0 0 0 0
@y 279000 558000 0 0 0 0 0 0
s 434000 0 0 0 0 0 0 0
@5 558000 0 0 0 0 0 0 0
@ 651000 | 1302000 0 0 0 0 0 0
@y 1302000 0 0 0 0 0 0 0
Cg b b2 b3 bB b7 b9 b14 blS b21 b42
IC,| | 15500 | 15500 | 15500 | 15500 | 15500 | 15500 | 15500 | 15500 | 15500 | 15500
[Ce(0)l 126 126 126 126 126 126 126 126 126 126
@, 0 0 0 0 0 0 0 0 0 0
o, 0 0 0 0 0 0 0 0 0 0
o, 0 0 0 0 0 0 0 0 0 0
o, 0 0 0 0 0 0 0 0 0 0
@5 0 0 0 0 0 0 0 0 0 0
@5 0 0 0 0 0 0 0 0 0 0
o, 0 0 0 0 0 0 0 0 0 0
@; 0 0 0 0 0 0 0 0 0 0
@, 2 0 0 0 0 0 0 0 0 0
@y 0 2 0 0 0 0 0 0 0 0
Dy 0 0 6 0 0 0 0 0 0 0
@ 0 0 0 12 0 0 0 0 0 0
@1 0 0 0 0 14 0 0 0 0 0
@y 0 0 0 0 0 18 0 0 0
s 0 0 0 0 0 0 28 0 0 0
@y 0 0 0 0 0 0 0 36 0 0
@ 0 0 0 0 0 0 0 0 42 0
s 0 0 0 0 0 0 0 0 0 84

Hence, we written the rational valued characters in the first tables as a linear combination of induced
characters in the second table
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1 1 1 1 1 1 1. 1 1 1.0 1. 1. 1
1= <I> CD <I> =0 15— D 1y+—D 13— D1+ — D114 =D 10+ - Do +-Dg+—D7+-Dg+—D5+-D 4. -D
18+ 17+ 16 28 15+18 14 14 13+14 12 12 11+6 10+2 9 2 8 62 7 8 6 4 5 2 4+3 3

20453 o+ 5646

1

390600 2 1953000

VY=- é‘bls_ %‘Dn_ %‘Dle_ %q)ls_ %CDM_ iq)m_ %q)lz_ %q)“_ %q)lo_ %(DQJ' cD8+ (D7+ Doz (I)Sé(;ZZE
247000

(Dz+mq)l

X1 207D 20046003,y T g,

%2=—0.48387Dg— %(DG+%<I)5+5®4—1.1145161290066@2— 0.3048387096671d,

%4=0.48387Dg— %CD5+5<D4—1.2645135816692@2—0.4088702163338@1

X31=0.06452d)3+%c1)7 —0-0.66667d4+2P3.+0.012683681618D,—0.241308714183D;

01-0.42857®15— 0.85714017,2015— 0.66667® 14— 5P12.D11,1204— 36®5+3.312900,,0.8586713108038

D,

0,-0.4285715,0.42857017,0.32143® 15,5014~ 0.75P1,— 11— 603-0.37574536610340;

-0.1757018381976®;

03— 0.2857115,0.57143D17.0.66667P1,0.42857D15,-D14— 0.85714D 13,5010~ 0.66667011— Do+,

4D,— 1203— 0.8774626984126M,— 0.2530801894521d;

Os=— ~D15— 0.28571d17

— 2016:0.4285715,0.66667D1,+0.42857D13- D11~ 1.5010— 50o—205—0.1166841269841D,,0.074199

8617511,

07-— 15— 0.28571D17— 115~ 0.42857®15+0.66667(14,0.42857D15+-D1p— 011,204~ 63— 0.04122

22222220,,0.25594525857650;

Oo=— D15~ 0.28571D17— ~D1— 0.42857P15,0.66667D14:0.85714® 15,12, D11, P10~ Doy 24— 6Ds— 1.

35176180235530,— 0.3076094828469d;

O14-—-D1g— 17— @16~ 0.21429015— Dy~ 0428570 15,512,501~ Dy~ 1.505,1.2114269841269,

.0.4487511764720,

015-— ~— 15— ~D17— =D15— 0.21429P15— D14~ 0.42857D13— D17, D11 - Do—D4—1.503,0.89396666666

66D,,0.4487511764720;

0p1-— 51— 0.9524®17— D1e-

~®15— 0.22222®14— 0.28571015— 7P12:0.66667D11,D1p — D, 0.66667D4—203,0.779679298259%7,1.52

77120286123D;

Ou2-— —D1g— —D17— —D 15— —D15— ~D1g— =D 13— ~D1p— ~D11, D10~ Dg— ~D4.0.562539682539605,0.20
42 21 18 14 9 7 6 3 2 3

25396825396,

(== 5P D7.5Ds— Ds04,0.7430107526880,+0.01225806451610;
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n=— %@1{%0.9524@17— %(Dle— %(D15+0.22222(1314+0.28571(D13— §q312+0.66667q)11— 2(D10+2(D9+§(D4—(D3—

4.4518031746031D,—1.13887428571420,

ThereforeA(SL(2,5%))=1953000y
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6
3.2.  The results for the group $£(2,3°)
- - 6 -
The character table of rational representations for the group $£(2,3°) is
ch 1 z c=d zc=zd a a’ a’ a’ a’ a® al a?
1C | 1 1 265720 265720 532170 532170 532170 532170 532170 532170 532170 532170
|1Cs(9)| 387419760 387419760 1458 1458 728 728 728 728 728 728 728 728
1c 1 1 1 1 1 1 1 1 1 1 1 1
v 729 729 0 0 1 1 1 1 1 1 1 1
bl 210240 -210240 288 -288 0 0 -1152 0 1152 0 0 0
%2 52560 52560 72 72 0 -144 144 0 0 0 864 1728
K 26280 26280 36 36 -36 36 0 216 216 432 -216 -432
%7 35040 -35040 48 -48 0 0 192 288 -192 0 -384 0
%8 26280 26280 36 36 36 0 216 -216 -648 -432 -432 0
K13 17520 -17520 24 -24 0 0 96 0 -96 0 0 -576
K14 8760 8760 12 12 0 24 -24 -48 -48 0 0 -288
%26 4380 4380 6 6 0 12 -12 0 0 -72 -72 72
Yos 4380 4380 6 6 6 -6 -12 0 -36 -72 -72 72
¥s2 2190 2190 3 3 3 -3 0 -18 -18 18 18 18
Xs6 4380 4380 6 6 -6 -12 -36 -72 -72 72 72 72
Fo1 2920 -2920 4 -4 0 0 -16 16 16 16 16 16
X104 2190 2190 3 3 -3 0 -18 18 18 18 18 18
Yas2 730 730 1 1 0 2 2 2 2 2 2 2
0 209664 -209664 -288 288 0 0 0 0 0 0 0 0
0, 104832 104832 -144 -144 0 0 0 0 0 0 0 0
05 52416 -52416 -72 72 0 0 0 0 0 0 0 0
019 26208 26208 -36 -36 0 0 0 0 0 0 0 0
07 2912 2912 4 4 0 0 0 0 0 0 0 0
0146 1456 1456 2 2 0 0 0 0 0 0 0 0
& 730 730 1 1 -2 2 2 -2 2 -2 2 2
n 1456 -1456 -1 1 0 0 0 0 0 0 0 0
Cg a 28 a 52 a 56 a 91 a 104 a 182 b 1 b 2 b 5 b 10 b 73 b 146
ICql 532170 532170 532170 532170 532170 532170 530712 530712 530712 530712 530712 530712
ICo(@)! 728 728 728 728 728 728 730 730 730 730 730 730
1c 1 1 1 1 1 1 1 1 1 1 1 1
v 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1
el 6912 13824 -6912 0 -13824 0 0 0 0 0 0 0
b -864 -1738 -1738 0 0 -10368 0 0 0 0 0 0
%a -432 0 -1296 -2592 -2592 2592 0 0 0 0 0 0
%7 0 -2304 -2304 2304 2304 2304 0 0 0 0 0 0
X -1296 -2592 -2592 2592 2592 2592 0 0 0 0 0 0
1 576 576 576 576 576 576 0 0 0 0 0 0
K14 -288 288 288 288 288 288 0 0 0 0 0 0
%26 72 72 72 72 72 72 0 0 0 0 0 0
%28 72 72 72 72 72 72 0 0 0 0 0 0
As2 18 18 18 18 18 18 0 0 0 0 0 0
¥ss 72 72 72 72 72 72 0 0 0 0 0 0
Yo1 16 16 16 16 16 16 0 0 0 0 0 0
Ya0s 18 18 18 18 18 18 0 0 0 0 0 0
Y182 2 2 2 2 2 2 0 0 0 0 0 0
0, 0 0 0 0 0 0 -288 -288 -1152 -1152 -20736 20736
0, 0 0 0 0 0 0 -144 576 576 1152 10368 20736
05 0 0 0 0 0 0 -72 72 648 -648 5184 -5184
010 0 0 0 0 0 0 36 72 -324 432 -2592 -2592
073 0 0 0 0 0 0 -4 4 16 -16 -16 -16
0146 0 0 0 0 0 0 2 4 -8 -8 -8 -8
& 2 2 2 -2 2 2 0 0 0 0 0 0
303
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The Artincharacter table for the group S£(2,3°) is
C — —. 2 4 7 8 13 14 26
1 z c=d zc=zd a a a a a a a a
9
ICy | 1 1 265720 265720 532170 532170 532170 532170 532170 532170 532170 532170
|ICs(9)| 387419760 387419760 1458 1458 728 728 728 728 728 728 728 728
(o)) 387419760 0 0 0 0 0 0 0 0 0 0 0
0, 64569960 64569960 0 0 0 0 0 0 0 0 0 0
[0 531440 0 2 0 0 0 0 0 0 0 0 0
D, 531440 797160 2 2 0 0 0 0 0 0 0 0
g 532170 1064340 0 0 2 0 0 0 0 0 0 0
D5 1064340 2128680 0 0 0 4 0 0 0 0 0 0
D; 2128680 0 0 0 0 0 8 0 0 0 0 0
g 3725190 7450380 0 0 0 0 0 14 0 0 0 0
g 4257360 0 0 0 0 0 0 0 16 0 0 0
(027 6918210 13836420 0 0 0 0 0 0 0 26 0 0
[03%] 7450380 0 0 0 0 0 0 0 0 0 28 0
(0273 13836420 0 0 0 0 0 0 0 0 0 0 52
D3 14900760 0 0 0 0 0 0 0 0 0 0 0
Dy 27672840 0 0 0 0 0 0 0 0 0 0 0
D5 29801520 0 0 0 0 0 0 0 0 0 0 0
[ 48427470 96854940 0 0 0 0 0 0 0 0 0 0
D7 55345680 0 0 0 0 0 0 0 0 0 0 0
Dy 96854940 0 0 0 0 0 0 0 0 0 0 0
Dy 1061424 2122848 0 0 0 0 0 0 0 0 0 0
Dy 2122848 0 0 0 0 0 0 0 0 0 0 0
Dy 5307120 10614240 0 0 0 0 0 0 0 0 0 0
D, 10641240 0 0 0 0 0 0 0 0 0 0 0
Dy 77483952 154967904 0 0 0 0 0 0 0 0 0 0
Dy 154967904 0 0 0 0 0 0 0 0 0 0 0
B aZB a52 a56 agl all]A alSZ bl bZ b5 blO b73 b145
ICq | 532170 532170 532170 532170 532170 532170 530712 530712 530712 530712 530712 530712
|ICs(9)| 728 728 728 728 728 728 730 730 730 730 730 730
D 0 0 0 0 0 0 0 0 0 0 0 0
D, 0 0 0 0 0 0 0 0 0 0 0 0
[0 0 0 0 0 0 0 0 0 0 0 0 0
D, 0 0 0 0 0 0 0 0 0 0 0 0
D5 0 0 0 0 0 0 0 0 0 0 0 0
[0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0
Dy 0 0 0 0 0 0 0 0 0 0 0 0
Dg 0 0 0 0 0 0 0 0 0 0 0 0
D9 0 0 0 0 0 0 0 0 0 0 0 0
Dy 0 0 0 0 0 0 0 0 0 0 0 0
Dy, 0 0 0 0 0 0 0 0 0 0 0 0
D3 56 0 0 0 0 0 0 0 0 0 0 0
Dy 0 104 0 0 0 0 0 0 0 0 0 0
D5 0 0 112 0 0 0 0 0 0 0 0 0
D5 0 0 0 182 0 0 0 0 0 0 0 0
D7 0 0 0 0 208 0 0 0 0 0 0 0
D1 0 0 0 0 0 364 0 0 0 0 0 0
Dy 0 0 0 0 0 0 2 0 0 0 0 0
Dy 0 0 0 0 0 0 0 2 0 0 0 0
Dy 0 0 0 0 0 0 0 0 10 0 0 0
(0% 0 0 0 0 0 0 0 0 0 20 0 0
Dy 0 0 0 0 0 0 0 0 0 0 146 0
Dy 0 0 0 0 0 0 0 0 0 0 0 292

Hence, we written the rational valued characters in the first tables as a linear combination of induced
characters in the second table

104
0.0966966838

64569960

CDZ?) + CDZZ + CDZI + - CDZQ + - CI)19 +

0.3200308497

2

387419760
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1 1 1 1 1 1 1 1 1 1
V=m0 @oy — e Poz — 55 Pop = 5 Pa1 =5 Poo =5 Pig + 5, Prgto o @iy + 1o Pre + 1, Pis

1 1 1 1 1 1 1 1 1 1
8241.764477189857 11236073802

64569960 27 387419760 1
Yo = —66.46154®,, — 61.71429 B, 5 —132.923077,, +123.42857;5+72do-144
114580800 18386930802050

$7 —1440,+288®; + 51569960 02 T 3g7atore0 D1
Yo = —28.48352, 5 — 1551786
15 —16.711540,, —15.42857P,3+33.23077,,+30.85714d;; +18D; — 36D +360, + —=- = D, +
8.6823907941

387419760 1
X4 =7.120880 5 —12.46154d,, —14.24176 By —11.57143 By —7.71429
®,; —8.30769(D,, —7.714290,,+16.61538D, o +13.504+15.42858 By +9D,-18D +18D, —
26.9251145625 71480607026

64569960 2 387419760 = 1
X7 =6.32967® 4 +11.7692 ., +12.65934 ®, —20.57143 ®,; —22.15385
21.0668829094 1.6918333266

14 ~13.714200;; —120y+20.57143 Gy +24; —24D, +48; — L0000 oy | 16910335766 g

X8:712088(D18+1246154(1)17-{-1424176(1)16 -
23.14296(,c —24.923080,, —23.14286d 5 —15.42857d,, —16.61538, o —40.5d, —15.42857dg+27

20.1009395625 3.1524636323
+18¢5 +180, — 64569960 2 387419760 1
X13 =1.58242d,4+2.769230,, +3.16484 D +5.14286 @5 +5.53846 Dy —

3171120 0.8158105289
10.285710 13 —11.0769201, —6®+120; —120, —24 b3+~ — =22 @,

X14 =0.79121d,g +1.38462D,+1.58242d, 5 +2.57143D,5+2.76923d,, —5.14286(] 5 —5.53846D,, —

132495245 75038410
3%y —3.42857®g —307+6P4+6 Oy — 64569960 2 387419760 = 1

X26:019780 q)18+034615q)17+039560 ch6 +0.64286 q)15+0692308

Dy, —1.28571d,5 +1.38462(,, —2.57143d,, —2.769230,) —1.50,+3dD+3 b, — L0008

64569960 2
1.1127652965
387419760 1
X28 =0.19780d,5 +0.34615®,, +0.39560d,, +0.64286 ®,5+0.692308 D4
1.28571,5 +1.384620,, —2.57143d,; —2.76923D ) —2.25 ®g— 15d, +1.50,+3d+3 @, +
1.1498372249 0.4100273676
64569960 27 7387419760 !

Xs2 =0.49451 ®yg +0.08654®,, +0.09890 ®,¢ +0.16071 ®,:+0.17308

®,,+0.321430,5+0.34615(,,+0.64286d,; +0.69231d,, —1.125 Dy — 1.28571dg —

0750150, +15 0, - LT g, 01O,

X56=0.19780 ®,4+0.346150,, +0.39560 ®,¢ +0.64286 ®,5 +0.692308

Dy, —1.28571D3+1.38462,, +2.57143D,,+2.76923D, ) —4.5 By —  5.14286dg —4.5], —3dD-
0.4820170608 _ 0.0844818731

305+3 Dy — 2 1
64569960 387419760
Xor =0.04396 ®,4+0.076920,,+0.08791 ®,+0.14286 &5 +0.15385

®,,+0.28571d,5+0.30769;,+0.57143D,; +0.61538D,, + D+1.4286d5 —2 B, —2 B, +4D; —
0.3709544686 _ 0.0508008205
64569960 2 387419760 = 1
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X104 =0.49451 ®14+0.08654®,,+0.09890 ®,,+0.16071 @5 +0.17308

®1,+0.32143d,5+0.34615],,+0.64286D,; +0.69231d, ) —1.125
0.1421103161 0.1753438179

CD9+128571CD8 —2.25CD7 —1.5C135+1.5CD4 T T e4569960 22 T 3372419760  *1

X182 =0.00549®,4+0.00962®,,+0.01099d, 4 +0.01786d; 5 +0.01923®,,+0.03571d,3+0.03846®,, +0.7

1431, +0.76920,9+0.125P9+0.14286dg +0.250; —0.5P5+0.50, — — 22 @, — ";’gj:f;fgg‘* .

0, =71.013690,, —142.02739®,5 —57.6d,, —115.20,;, —144d,, —144®d, +144d, —28d, +
345.7201583351 53.4348626927

64569960 27 7387419760 1
0, =71.013690,, +71.01369d,; +57.6d,, +57.6®,, +288D,, —72d,q —144d, —
175.7548245439 16.8699012443

64569960 2 7387419760 1

192.9213613597

05 = —17.753420,4+35.50685( 3 —32.40,+648h;; +36() —36P1g —72(3 — o 22T, —
40.3373349903

387419760 1
019 = —8.87672;, —17.75342(3+21.6(, —32.40,;+36®2) +18P1g —360, + -~ @, —

8.0788241774
387419760 = 1
8,5 = —0.05479®,, — 0.10959®; —0.85,+1.6d,; +2d,0 — 209 —2d, —4ds —
0.0014069516
387419760 1
6146 = —002739@24 —005479(1)23 —O.4q)22 —0.8(1)21 +2cDZO + Cblg —2(1)4_ +

0.0095650435
387419760 1
(=0.00549 4 +0.00962®,, —

0.01099,+0.01786®,s+0.01923P,,+0.03571 D5 +0.03846,,+0.07142d,; —0.07692d,,+0.125

0.0371173299 0.014421012
dy —1014286 ®g+0.25P,+0.5P5 — O + D4 + 64569960 °2 " 3g7a19760

n=— 0.01369®,,+0.02730] 3 +0.2d,, +0.40,, —2d,+2d,9+0.50, — Py —

0.0279008248
387419760 1
ThereforecA(SL(2, 36)) = 38741976071

0.0411048327
64569960 2

2.548400442

64569960 2

1
0.203438238

()
6569960 2 T
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