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Abstract: The main purpose of this paper is to find Artin's characters table of the group (Qan*xDz)when n=p,.p, ....p,,and
P1, D2, -, Py are primes number, which is denoted by Ar(Q2,xDs) where Q. is denoted to Quaternion group and Dj is the
Dihedral group of order 6 .
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1. INTRODUCTION

Let G be a finite group, two elements of G are said to be I'-conjugate if the cyclic subgroups they generate are conjugate in G and
this defines an equivalence relation on G and its classes are called I'-classes [3].
Let H be a subgroup of G and let ¢ be a class function on H, the induced class function on G, is given by: ¢'(g)

=7 Znec ¢ (hgh™), VGE G, where ¢ is defined by:

on [0 (x) ifxeH
¢ ()= {0 ifxen 12
Let H be a subgroup of G and ¢ be a character of H, then ¢’ is a character of G, and it is called the induced character on G[7].
In 1976 ,David.G[3] studied "Artin Exponent of arbitrary characters of cyclic subgroup ", Journal of Algebra,61,p 58-76.
In 1996, Knwabusz .K[9] studied "Some Definitions of Artin's Exponent of finite Group", USA, National foundation Math,GR.
In this work we find Artin's characters table of the group (Q.,xD3) when n=p,.p, .... p,,and py, ps, ..., p, are primes number.

2. PRELIMINARIES

2.1The Generalized Quaternion Group Qzm [7 ]
For each positive integer m,the generalized Quaternion Group Q, of order 4m with two generators x and y satisfies Q,n={x" y*
,0< h < 2n — 1 ,k=0,1} which has the following properties
{X2n=y4=|, yx”y'1=x'”}.
2.2The Dihedral Group D5 [9 ]
The Dihedrael Group D3 is generate by a rotation r of order 3 and reflection s of order 2 then 6 elements of D3 can be written
as: {1,r,r2,s,sr,sr’} .
2.3The Rational valued characters table:

Definition(2.3.1) [5]

A rational valued character 8 of G is a character whose values are in Z,which is 6(g)€Z for all ge G.

Theorem (2.3.2)[9 ]

Every rational valued character of G be written as a linear combination of Artin's characters with coefficient rational numbers.
Corollary (2.3.3)[5]

The rational valued characters 6; = ¥ eai( (xp)/0) @ (xi)FOrm a basis for R(G) ,wherey; are the irreducible characters of G and
their numbers are equal to the number of conjugacy classes of a cyclic subgroup of G.
Proposition(2.3.4)[9 ]

The number of all rational valued characters of finite G is equal to the number of all distinct I'-classis.
Definition (2.3.5)[5 ]

The information about rational valued characters of a finite group G is displayed in a table called a rational valued characters
table of G.We denote it by 2{G)which is [ x [ matrix whose columns are I-classes and rows are the valuses of all rational valued
characters where [ is the number of I'-classes.
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The rational character table of Q,» where m is an odd number( 2.3.6) [7 ]

Table(1)

I'-classes of ¢y V]
er X2r+l

0, 11 1 1 1 1 1
0, 0
: E*(Cm) E*(Cm) :
0/, 0
Y 11 1 1 1 1 |
: 0
T =(Cn) H :
0, 0
0141 2 ‘ 2 ‘ | 2 -2 | -2 | -2 0

Where 0<r<!lis the number of I'-classes C,p, ,0j such that 1<j<\+1 are the rational valued characters of group Qn, and if we denote
—Cy if i+l
The rational character table of Q,, when n=p,.p, ....p,.and p,,p,, ..., p, are primes number (2.3.7)[7]

Cij the elements of ={Cy,) and hij the elements of H as defined by: Hij:{

Table(2)
I-classes [1] xX’] [x"] [x] ly]
0, 1 1 1 1 1
0, n-1 -1 n-1 -1 0
65 1 1 1 1 1
0, n-1 -1 1-n 1 0
05 2 2 -2 -2 0
The rational character table of D3(2.3.8)[6]
#(Ds)
Table(3)
classesr - (1] [r] [s]
|CLg | 1 2 3
|CD3 (clo)| 6 3 2
91 2 1 0
92 1 1 1
93 1 1 1

3. ARTIN'S CHARACTER TABLES:

Theorem(3.1):[5]

Let H be a cyclic subgroup of G and hy,h,,...,hy, are chosen representatives for the m-conjugate classes of H contained in CL(g)
in G,then:
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IC@)
@'(g)=]Icu @
0

YXitio(h) if h, e HNCL(g)
ifHNCL(g) = ¢

Propostion(3.2)[5 ]

The number of all distinct Artin's characters on a group G is equal to the number of I'-classes on G.Furthermore , Artin's
characters are constant on each I'-classes.

Theorem(3.3) [10 ]
The Artin's characters table of the Quaternion group Q2, when m is odd number is given as follows:

Table(4)
[-classes of G,
I-classes X X [yl
[CL,| 1 2 2 1] 2 2n
C CL 4n 2n 2n 4n 2n oo 2
Q2n a
2Ar(C2n)
D, 0
Dpiq m 0 0 n 0 0 1

Where 0<r<m-1, lis the number of I'-classes of C,and ®j are the Artin characters of the Quaternion group Qom,for all 1<j<I+1.
Artin characters table of Qzn when n=p;.p, ....py.and p..p.,...p_are primes number (4.4)[ 8]
The general form of Artin's characters of Q,, when n=p,.p, ....p,.and py, p,, ..., b, are primes number

Table(5)
I-classes [1] x’] [x"] [x] Iyl
ICL,| 1 2 1 2 2n
ICq,, (CL) 4n 2n 4n 2n 2
D, 4n 0 0 0 0
D, 4 4 0 0 0
D, 2n 0 2n 0 0
D, 2 2 2 0
b 0 n 0 1
The Artin characters of D3 (4.5)[9 ]
Table(6)
-classes [ [r] [s]
ICL,I 1 2 3
|Cp, (CL,) 6 3 2
@, 6 0 0
@, 2 2 0
@, 3 0 1
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4, THE MAIN RESULTE

Propostion(4.1)
If n=p,.p, ....p,,and py, 0, ..., D, are primes number, then The Artin's character table of the group (Q2,x Dy) is given as:
The general form of the Artin characters of the group(Qz,xDs)when n=p,.p, ....p,.and p,, p,, ..., b, are primes number

Table(7)

Jelezses (L0 | [LrDE XD, | [2,810¢,s1IX",s1[x,s]1[y,s]

ICLy| T 2 1 2 2n T2 1 2 2n 1 2 1 2 2n
|Coan (CLa)l 24n 24n 12n 12 24n 12n 24n 12n 12 24p 12n 24n 12n 12

@@,

Pz 6Ar(Qan) 0 °

DPat11)

Q1,2

) 2Ar(Q2n) 2Ar(Qazn) .

DPt1,2

D13

L) 3Ar(Qzn) . Ar(Qzn)

D113

which is (5 x 5) square matrix .

Proof: _ Let g€ (Q21*Ds); 9=(q,d),q€Q2,dED;

Case(l):

If His a cyclic subgroup of (Q,x{1}),then 1- H=<(x,1)> 2- H=<(y,)>

And ¢ the principle character of H, ®;Artin’s characters of Q2n,1<j<|+1, then by using theorem (4.1)

[Cs ()] o
®;(g) = I@(gﬂz (h)  if hi€HNCL(g)

if HN CL(g) =
1- H=<(x,1) >
(i) If g=(1,1)
_ _IC02,D3 )] _2am . _ 64n . _6ICou(D)| 6 (1) o _
D111 e .o (9) |cH(g)|'1 |cH(g)|'1 ey .9 (1)=6. @;(1) since HN CL(1,1) = {(1,1)}
(ii) If g=(x",1),e€ H then

1CQpn*D3 @) _ 24 _61CQ,n (x™M _ :
®41(0)= ﬁﬂg)wcﬂ& A== EES (xM)=6. @y (x™) since HN CL(g) = {gh o (g) = 1

(iii) If g= (x ,1) or g=(x,1) and g€ H then

_IC0n 05 @) —1yy= 120 g a2 34n o 31Cozn(g)
(@)= (@@ + (g7 ))= (14 )= 2= it 6. ;(q)

since HN CL(g) = {g,g*} and ¢(g)=#(g~1)=1 and since g=(q,1),q€Q,n,q#X"
(iv) ifggH then
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®@;1)(9)=0 since HNCL(g)=¢
2= If H=<(y,)>={(1,1),(y,)(y*)(y>)} then

(i) If g=(1,1) then
qa(lﬂl(g)_% (=22 1=6.1=6.D14(1)  since HACL(L)={(L 1)}
(ii) If g=(x",1)= (y ,I)and g€ H then

| @l .
Po1.(9) Ql—(g)f) (8)=22 . 1=6:0=6.04 () since HNCL(g)={g}#()=1

(iii) If g#(x",1) and g€H ,|.e.{g=(y,l) or g=(y )} then

o1 (0)= 222 () + (g Y)=22 (1 + 1)=3.226. D1 (y)since HNCL(9)={g.g"} and ¢ ()= p(™)=1
Otherwise
D41,(9)=0 since HNCL(g)= ¢

Case(1l):
If H is a cyclic subgroup of (Q2.x{r}) then:
1-  H=<(x,r)> 2-H=<(y,r)>
1-H=<(x,r)>

and ¢ the principle character of H, then by using theorem (4.1)

[Cs ()l '
®;(g) = ICH(g)IZ (h)  if hy €HNCL(E)

if HNCL(g) = ¢
(i) If g=(1,1),(1,r) then

1CQunxD3(8)] 24 _ 64n _6|Cq,, ()] _ .
620"y PO, an ewan Faieomr P72 PI0)

since HNCL(g)={(1,1),(1,r),(1,r")}
(ii) g=(1,1),(x"1),(x",r),(1,r); g€ H
if g=(1,1),(1,r) then

Py2)(G) =L p(g)= 1 since HNCL(G)={g} and p(g)=1
_e3n . _6lcgamM|
@l o) P72
(iii) if g= (x",1),(x",r) then
_lCqenxDs@ _63p o _6lComG™| o o,
Po2@ = 297 |c (g)| A T ¢
(iv) if g= (x"1),(x",r) andg€ H then
ICq2n¥D3 (@) 2 . _ _
O o(@)=—20 2 @@+ @@=~ (1+1)  since HNCL(g)={g.g"} and ¢(g)= p(g)=1
_ 34n =3|CQ2n(q)| _ _
“en@l E T D 5w 2 T 2@

Since g=(q,r),q€Qzn,q#X"
W) if g¢ H then

P2(9)=0 = Pi(q) since HNCL(9)= ¢
2= if H=<(y,r)>={(L,1),(y,)),(y° D0y’ DALy, (2 )y )}

(i) if g=(1,1),(1,r) then
d><|+lz(g>—% (8)=22 . 1=2n=21.4(g)
(ii) if g= (y 1)=(x" I),(y ,r)and g€ H then

www.ijeais.org


http://www.ijeais.org/

International Journal of Engineering and Information Systems (1JEAIS)
ISSN: 2000-000X
Vol. 3 Issue 4, April — 2019, Pages: 1-8

_lcanxDS(g)l :24'_71
Pr12@)=— o P91,
(iii)

ifg= (x",1) andg€ H i.e.g={(y,1),(y,r)}or g={(y3,l),(y3,r)} then

ICq (&3]
q)(|+1,2)(g)=%

o —(e(9)* P(@Y)=1 (1 + 1)= 204()

since HNCL(g)={g,g '} and ¢(g)= p(g™")=1
otherwise @(.1,2(9)=0 since HNCL(9)= ¢
case(l1D):

if His a cyclic subgroup of (Qany{s}) then
1- H=<(Xls)>l 2- H=<(V:5)>

and ¢ the principle character of H, then by using theorem (4.1)

1=2n=2d,4(g) since HNCL(g)={g} and ¢(g)=1

[HGIRN
—— h; if h, EHNCL
®,(g) = |CH(g)|i:1<p( i) f h ®
0 if HNCL(g) = ¢
1- H=<(x,s)>
@) If g=(1,1) then
CQpnxD3(® _ . _6ICo2n (D) : _
¢“~3>(g):| Q|2cH(l:5|g| ‘p(g)"w;gz)r - |cZ§fz)|- _2|ciz¢>(1)| 1=3%(1)  since HNCL(@)={(1.0}
If g={(1,5)} then
) _|€upxps @) _ 8n _ 24n _2[Cozn(M)| . . _
®69@="1c o YO ao1 L T fewaor T ooy 1 B since HACL@={(19)}
(ii) If g=(1,1),(x",1),(x",9),(1,5); g€ H then
If g=(1,1) then
. =|CQ2nxD3(g)| - 24n - - -
o) o PO o1 S'fﬁe H(r:)ClL(g) {g}and 9(g)=1
__64n _51%Q2n —2b.
@l 2l m) P73
If g={(1,5)} then
) _|CQ2nxD3(g)| _ 8n _ 24n _2|Cq2n(1)] _ H — -
®a@= 10, o YOG T @i T ey T B since HNCL@)={g} and ¢(g)=1
(iii)If g= (x",1) then
_ _1€0anyp3 (@) _ 24n _ 64n_ . _6Cop, (XM 2 (T
69O e D@ L @l 2oy DT
If g= (x",s) then
_ _1C0nxp3(®)| __s8n _ 24n_ . _2]Copn (™) — ol
69O o O @ Ten@l T 2aam) D7 )
@iv)Ifg= (x"1),(x",s) and ge H
If g#= (x°1) then
1€, pxD5 ®)| Iy , P N
P02 (g4 (g ) =2 (1+1)  since HNCL(G)={,9"} and p(0)= p(g*)=1
()| ICu (@) o (o
_ 34n - Qan — )
“ea@n & T D7 2 2 = 3P0
Since g=(q,1),q€Qz,,  gq#X"

If g#= (x",s) then
_ _1CQupnxD3(®)] )y =
(@)= L2 (p(g)+ p(g™))
1+1

8n

1+1

ICH(®)] ( )

_ 2ICopn (@]
4Cans (@]

_ 24n
ICu(9)I

z2= o(q)

n

Since g=(q,s),q4€Q2n,
(V)if g ¢ H then

g#+X

D;3)(g)=0 = Pj(q) since HNCL(g)= ¢

since HNCL(9)={9,9™} and ¢(9)= ¢(g™)=1
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2-if H=<(y,5)>={(L1),(%,1),(y".D. (Y1), (1.9),(¥:9), ("), (",8)}  then

()If g=(1,1) then

¢(|+1,3)(g)=% go(g)=24Tn .1=3.n=3®,4(Q)
If g=(1,5) then

o102 8 o (@)= 1=n= 0.1 (g)

(i)If g=(yA)=(x"I)and ge H then

P15(Q)= 222 ()= 1= 3n=301.1(g) since HNCL(G)={g} and ¢ (9)=1
If g=(y*,s) and g€ H then

|C nx. ()| _on —_——— - —_ _
B 3)(9)=— 2 ()= 12n=dyey(g) since HNCL(g)={g} and  (g)=1

(iii)ifg= (x"1) andge H i.e. g={(y,1),(y,5)} or g={(¥*.1),(y*,9)} then
P10 22218 (o g)+ (g))="5 (1 + 1)= 3b1.1(0)
since HNCL(g)={g,g '} and p(g)= p(g")=1

(iv)If g=(y*,s), geH then

_1CQpxD5(®)] __ 81 ._8n . _
Paa@=" 0, g PO g 17 1= Pnl0)
(V)If g=(y,s) then

_|CQ2nxD3(g)| 1yy— 4 :i -

since HNCL(g)={g,9"} and ¢(g)= ¢(g™)=1
otherwise @.13)(g)=0 sinceHNCL(g)= ¢

Example (4.2). To find Artine's character table of the group (QesxD3) .
Ar(QesXDs)= Ar(Q2311XD3)=

Table(8)
I-classes W oen T on ool | ol [ e [ oén [ x| vl | s | s | KPs] | xs] | [y.s]
[cLg| 1 2 1 2 | 2n 2 2 2 2 2n 3 3 3 3 6n
CQuep, (CLa)l | 792 | 396 | 792 | 396 | 12 | 396 | 396 | 396 | 396 | 12 | 264 | 264 | 264 | 264 | 4
1) 792 | o0 0 0 0 0 0 0 0 0 0 0 0 0
@1 264 | 264 0 0 0 0 0 0 0 0 0 0 0 0
D 1) 396 | 0 132 0 0 0 0 0 0 0 0 0 0 0
@) 24 0 0 24 | o 0 0 0 0 0 0 0 0 0 0
s 1) 8 8 0 8 8 0 0 0 0 0 0 0 0 0 0
Dy, 12 0 4 12 0 4 0 0 0 0 0 0 0 0 0
) 396 | 0 0 0 0 396 0 0 0 0 0 0 0 0
D) 132 | 132 0 0 0 132 | 132 0 0 0 0 0 0 0
D) 198 | © 66 0 0 0 198 0 66 0 0 0 0 0 0
Dps.5) 12 0 0 12 0 0 12 0 0 12 0 0 0 0 0
Dy 3 4 4 0 4 4 0 4 4 0 4 4 0 0 0 0
D3 6 0 2 6 0 2 6 0 2 6 0 2 0 0 0
D3 198 | 0 0 0 0 0 198 0 0 0 0 0 6 0 0
D3 66 | 66 0 0 0 0 66 66 0 0 0 0 2 2 0
s 3) 99 0 33 0 0 0 99 0 33 0 0 0 3 0 1
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