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Abstract— The main purpose of this paper is to the general form of Artin's characters table of Ar(QzmxCs) when m=2" p p%.....pf~ ,
h,r € Z* and p is prime number, which is denoted by Ar (Qam xC4) where Q2n is the Quaternion group and C, is the cyclic group of order 4.
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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.let R(G) denotes the abelian group generated by Z- valued characters of G
under the operation of point wise addition. Inside this group there is a subgroup generated by Artin characters (The characters induced form
the principal characters of cyclic subgroups of G). In 1967, T.Y. Lam [5] prove a sharp form of Artin theorem and he determine the least

positive integer A(G) such that[ R (G):(G)]=A(G).In19786, I. M. Isaacs [3] studied Character Theory of Finite Groups. In 2008, A.H. Abdul-
Mun'em[1] studied the Artin cokernel of the Quaternion Group Q2mwhen m is an odd Number. The aim of this paper is to find the general

from of the Artin's characters table of the group (Qzm XCp ) when m=2" p pf.. ... pr , h,re€Z and p is prime number.

2. RELIMINARIES
This section introduce some important definitions and basic concepts the Artin characters, the Artin characters table.

2.1 Theorem : [3] Let H be a cyclic subgroup of G and h,, h,, ..., h, are chosen as representative for m-conjugate classes of H
contained in CL(g) in G, then :

1- (g)_| G(g)|z (h)lf hie HN CL (9)
ICx (9)| =
2- @' (9)=0 if HNCL(Q) =¢.
2.2 Definition :[5] Let G be a finite group, all characters of G induced from a principal character of cyclic subgroups of G are called Artin’s
characters of G.
In theorem 2 , if ¢ is the principal character , then @(hi) =¢(1)=1, where hi€ H
2.3 Proposition :[2] The number of all distinct Artin's characters on a group G is equal to the number of T'-classes on G. Furthermore,

Artin's characters are constant on each I'-classes.
2.4 Definition: [1] Artin’s characters of finite group G can be displayed in a table called Artin’s characters table of G which is denoted

by Ar (G).
The first row is the I'- conjugate classes, the second row is the number of elements in each conjugate classes, the third row is the

size of the centralize |CG (CL, )| and the rest rows contain the values of Artin’s characters.

i . : h : N
2.5 Proposition : [4] The Artin’s characters table of the Quaternion group Qzm when m=2".p;".p7..... P hrez*and p is prime
number is given as follows:

Ar(Q2" piip;....pH)=
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TABIE |
I'- classes I'- classes of Cam
[1] ot V] ]
1 1 2 2 2 (I A b nl n
ICL,| POl | 2]
h42 o f Wt I M2 Wl A, rn [LE A h+l o h W rn 4 4
0 (CL,) 27 By | 2P By | 2R By [ 2 Dy
Mgl ot
o, 0 0
Wl W A F, I
o, 2Ar(C27p1P7 ) 0 0
®, 0 0
hooh T, hnh h 0... 0 0 2 0
Dy 200007 ey 200 Py ey
h ol W I honlf Wk h 0. 0 0 0 2
D2 20,0y By 2Py Py ey

where | is the number of I'- classes of Comand @ ; ;1 <j<|+2 are the Artin characters of the Quaternion group Qzm when m=

(IR R )
2" ptt,

P oeeenn p;" ,h,r€ Z* and p is prime number .
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3. THE MAIN RESULTS

In this section we find the general form of Artin's characters table of the group (Qam»¢ Cs) When m=2" p& pf=. . pr hrez

and p is prime number.

3.1 Proposition : The general from of the Artin's characters table of the group (Qamx¢ C4) when m= 2",

and p is prime number is give as follows:
Ar(Q2" . pt.ps..... plr xCy)=
TABLE Il

AR

FPZ e Py hrez

I- classes of (Qam)x{I}

I'- classes of (Qam)x{z?}

I'- classes o

classes

1—" [:LI] [val] . [Xrl] [yrl] [Xyrl] [1,27] [mezz oo [x,z9] [y’ZZ]

[xy,2°]

[1z1]

x"2]

f (Qam)*{z}
. [x.2] [y.z] [xy.z]

lcL, | 1 1 J o2 m m 1 1 J 2

m

2 m m

.o 16| 16| . 8] 16| 16| 16| 16| | 8m
m m m m m

16

16

16m

16

8m | 16 16

Dy
D, 4Ar(Qzm) 0

Do
D+1,1)
D+2,1)

Do)
D22

D 2)
D+1,2)
D+2,2)

2Ar(Qom) 2Ar(Qam)

Dy
D) Ar(Qam) Ar(Qam)

D 3
D+1,3)
D+2,3)

AF(QZm)

Proof : Letg € (Q2nxCa) ;g=(q,l) or g=(q,2)
or g=(q,z%)or g=(q,z%) q €Qzm,1,2,2,2*E Cs

Case (I):
If H is a cyclic subgroup of Qam X {I},then:
1.H=((x,1)) 2. H=((y, D))

3. H=((xy, D))

And {2 the principal character of H, ®; Artin characters
of Qamwhere 1< J <1+ 2 then by using Theorem 2.1
1. H=((x, 1))

0] If g=(1,1) and geH
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Caq,.wc. (9)]

4|c @)
D4, (@) = cp(g) - oM o 4dm e gy 40
G- ICy (9)] Chlh)™ [Ch™ o, ) 70 @

since H NnCL(1,)={(1,)}

i) itg=® 0D and gen

Coppec, (9)
@1 (9) =20 (g)
o Cu(9)
16m 4.4m 4C 2m (Xm) m
- 1= 1= ‘ 2”2 0(g) = 4D, (x")
Ch@l Cu@ e, oM

since H NCL(g)={g},¢(9)=1

iy ifg=(x",1),i # Mand i # 2Mand geH

(@)= (p(g) + 0(g ™)) = (1+1)= de, (@)

B ICw () Cu (9)] |C4'2('3)| a+1= |CQ2 a | (0(0)+ o(g™) — 40, (@)
H (x)
since HNCL(g )={g.g"} and (P(9)=¢P(9*)=1,9=(a.1).9€ Qam and gz xm g1,

q)(j,l) (9)=4.0= 4'(Dj (@ (v if g & H Since HNCL(g)=
2. H=((y, D) ={(@.0).(y.1).(y20.(y%. )}

(i Ifg=(L)) HNCL(1,D)={(1,1)}

Caync, (9)] 16m
_ e, 9] == 1=4m=4.0, 1
cI)(|+1,1)(g) |CH (g)| »(9) 4 |+1( )
Giy  1f g= (X", I)=(y21) and ge H
Co. .c 16m m
cD(|+1,1)(9) :M' Z—.1:4m:4.(D|+1(X )

o] 7Y a4
Since HNCL(g)={g} ,¢(9)=1
@iii)  g=(y,1) or g=(y5,1) and geH

Copurc, (9) w16
D ,15(9) = W (p(9)+o(g™)) = 7'(“1) =42=40,(y)
since HNCL(g )={g,g"'} and {P(9)=CP(g *)=1
Otherwise

@ 1.1(9) =0 since HNCL(g)-®
3- H=((xy, D)) ={(1,1),(xy.1.((xy)*1).((xy)*.D}

(i) If g=(1,I) HNCL(1,D)={(1,D)}
Co,c. (9) 16m
D01 (9) = -9(9) :T-1:4m =4.0,,,1)

Cy (9)]
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i) 1f g= (X", D)=((xy)2)=(y21) and ge H

Ca,ec. (9)) 16m n
L =——I1=4m=4.®D, _,(X
q)(|+21)(g) |CH (g)| a) 4 |+2( )
Since HNCL(g)={g} .¢(9)=1

(iii)  I1f g=(xy,1) or g=((xy)3,1) =(xy3 1) and geH

Ca,ec, (9)] 16
— " QemxCa AIA 2W="—.(14+1)=42=4.D, (X
D55 (9) C. (o) (P(@)+(a ™) = 1+1) 12 (XY)
since HNCL(g )={g,g"'} and {P(g)=(P(g ")=1
Otherwise

®,,,,(9)=0 since HNCL(g)=0
Case (11):

If H is a cyclic subgroup of Qam X {z%},then:

LH=(xD)=((x,2*) 2. H=(@D = ((y,2%))

3. H=(Gy. ) = ((xy, 2?)

And D the principal character of H, ®; Artin characters of Qzmwhere 1< j < |+ 2 then by using Theorem 2.1
1. H=((x,)) = <(x, zz>

0] If g=(1,1) or g=(1,z%) and geH

Co, ¢, (9) - 4Co,, (¢
%v(g): t6m_,_ aam 4 sz()|.¢(1):2.q>j(1)

Ca(1)] " [Ch (LY 2\<:<X> |
since HNCL(1,1)={(1,1),(1,z%)}

(ii) if g=(X", 1) and ge H

q)(j,Z)((l’ )=

Cq..c. (9) 16m 4.4m 4‘ (x™)
D (9) =0 (g) = 2@ (X"
R OY ) B W i S T s IR
since H NCL(g)={g},¢(g)=1
iy ifg=(x",1),i # Mand i # 2Mand geH
®55(9) = ‘é < (o0) ol .0 ()‘ - 42m 4Cq.m(a @ s - 20 @
" |CH(g)|' e, @ 7

since HNCL(g )={g.¢"} and P()=¢P(g*)=10=(a.) .9€ Qun
and g # x",q =1
(iv) if g% H Since HNCL(g)= ¢

2. H=((, D) ={(LD.(v:. 0.2 D.0°%0), (1, 22y, 29,007 29).(y°. 29}
()  1fg=(L1)org=(1,22 HNCL(1,I)={(1,), (1,22}

D ;»(9)=20=2.0,(q)
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Co,.xc, (9) 16m
D1, (9) :% »(9) _? 1=2m=20,()
@) 1f g= (X", )=¢21) or g=(y2,72) and ge H
c, (9) 16m .
CD(|+1,2)(g) ‘ i ‘ Q’(g)—?l 2m=2.d ,(x")

[Cute)
Since HNCL(g)=1g} ,¢(9)=1
(iii)  g=(y.1) or g=(y*,1) or g=(y,z) or g=(y*, z%) and geH

<, (9)
D.12(9) = o ‘((0(9) ¢(9’1))——(1+1) 22=2®,,(y)

Cy (9)]
since HNCL(g )={g,g"'} and (P(g)=(P(g ")=1
Otherwise
CD(I+1,2) (9)=0 since HNCL(g)=0

3- H=((xy, D) ={(L.1),(xy, D),((xy)% D), ((xy)3 1), (1, 29),(xy, 22),((xy)?, 22).((xy)*.2%)}
() If g=(1,1) or g=(1,2%) HNCL(1,D)={(1,D,(1,z%)}

() === . =—1=2m=29, ,(1

(1+2,2) (g) |CH (g)| (0(9) 8 I+2( )

() 1f g= (X", D)=(ey)2D=(y21) or
o= (X", 2% )=((xy)22)=(y222) and ge H

Ca,ec. (9)] 16m
17 QamxCe 2970 =——1=2 2.0

c. (9 2(9) =g m=20,,(x")
Since HNCL(g)={g} ,p(g)=1
(i) 1 g=(xy,l) or g=((xy)31) =(xy3,I) or g=(xy,z’)
or g=((xy)3, z%) =(xy?, z?) and geH

., (9)
(D(|+2,z)(g)_‘ |Qém (4 ) | (o(@)+o(g™) =2 -(1+1)=2-2=2-<D|+2(XY)

since HNCL(g )={g,g"'} and {P(g)={P(g *)=1
Otherwise
CD(I+2,2) (9) = Osince HNCL(g)=0

Case (111):
If H is a cyclic subgroup of (QzmX {z}),then:

LH=((x,2))=((x,2%))=((x,2*))
2. H=(.2) = ((v,2%)) = ((v,2%))
3. H=((xy,2)) = <(XV’ZZ)> - <(xy,z3)>

And D the principal character of H, @; Artin characters of Qzm where 1 < j <| + 2 then by using Theorem 2.1
1.H=((x, 2))

(i) If g=(1,1) or g=(1,2)or g=(1,z) or g=(1,z%) and geH

D, (9)=
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Cone @ o tom | aam | 4Co.0)
Cy @ 1) Cath™ [epman| 4o,
since H NCL(g)={(1,1),(1,2),(1,23),(1,2%)}

(i) If g=(1,1) or g=(x™,1) or g=(x",z) or g=(1,z)or g=(x",z?) or g=(1,z%)or g=(1,2%) or g=(x",z%) and geH

@) if g=(1,1) or g=(1,2) or g=(1,z) or g=(1,z°) and geH.

Co,.xc, (9) _ 4c, @
| QumxCy |-(p(g)= 16m 1 4.4m 1 | sz()|.

ICw (9)] ICw (9)| ‘c«w(g)‘ 4c<x>(1)‘

since H NCL(g)={g}.¢(9)=1
(b)If g=(x™,1) or g=(x™,z) or g=(x",z?) or g=(x",z%) and geH

Capnc. (@) (g)— 16m ,_ 44m  4Con(x™)|
Cn (9) Cu@” lew@l” e, oxm)

since H NCL(g)={g}.¢(g)=1

Gii1.g={(x", 1), (X", 2),(x', 2%), (X", 2*)} im,i#-2m and geH

Capc, (9)
C.. (9)

cD(j,B)(g) =

p(1) = ;1)

q)(j,3)(g) =

p)=2;(@)

cD(j,S)(g) =

p(x™) =D (x™)

8m
ICu (9)|

D;5(9)= (@(9) +p(g7)) = d+D) 42m 4Co,0 ()

Cy(g) 4c,, (@)

since HNCL(g )={g,g "'} and P(g)=CP(g *)=1,9=(0,2)=(q,2%),0€ Qzm and q# X" ,q#1
(iv) if ggH Since HNCL(g)= ¢

1+1) = {p(@)+0(g™) =0, (a)

cI)(j,) (g) =0
2. H= <(y, Z)> ={(L0,(yD, (5D, (31, (1,2),(y,2).(y2.2).(¥,2), (1,22),(y.22).(y%.29). (¥, 29), (1.29).(y,29).(¥2.2%), (Y%, %)}
(i) If g=(1,1) or g=(1,2) or g=(1,2%) or g=(1,z* )and geH HNCL(g)={(1,D),(1,2),(1,2%) ,(1,2%)}
‘CQ xC (g)‘ 16m
() == . =——I1=m=.0,,(1
(141,3) (g) |CH (g)| (D(g) 16 m I+l( )
i)  1f g= (X", 1)=(y2l) or g= (y?.2) or g=(y22?) or g=(y*z%) and ge H
C 2m % 4(9) 16m m
D.14(0) = M-(p<g> =T 1Em=2 (<)

C. (9)]

Since HNCL(g)={g} .¢(9)=1

(iii)  g=(y.lor g= (y,z)or g=(y,z?) or g=(y,z%) or g=(y* I2)or
0= (y3,2) or g= (y3,z2) or g= (y,z3) and geH

Cq,,c. (9)] L 16
D 1.15(9) = W (@) +9(97)) = E'(“l) =2=0.,(y)
since HNCL(g )={g,g""} and {P(g)={P (g *)=1
Otherwise
CD(I+1,3) (g)=0 since HNCL(g)=0

3.H=((XY, Z)) ={(L,1),(xy., ()2 D=1, ((xy)2 D=(xy, 1), (1,2),(x.2),
(y)22),(09)3.2),(1,29), 007,22), ()22 ((x9)%, 2D (L,28) (k. 20), (xy)2.23), ((xy)%,2)}
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0] If g=(1,1) or g=(1,2) or g=(1,2%) or g=(1,2%) HNCL(g)={g}

Cone @ oy 1M1 m_a,,0

-o(9
c. () 7 16

) 1f g= (X", D)=(092n=021)
or g=((xy)%.2)=(y* 2)or g=((xy)* 2%)=(y*2’)
or g=((xy)*,z’)=(y*2’) and g€ H

_16m

Coyuc, (9)
D,p4(9) = %'(P(g) = E-lz m=a, ,(x")

Since HNCL(g)={g} .¢(g)=1
i)y 1fg=(xy.) or g= ((xy)2.l) or g= (xy.2) or g= ((xy)*2) or g= (xy,2?) or
(iv) o= ((xy)*23) or g= (xy,2%) or g= ((xy)*.2%) and geH

Copnnc, (9))
IC.i ()|

since HNCL(g )={g.g"} and (P(g)={P(g *)=1
Otherwise
CD(I+2,3) (9)=0 since HNCL(g)=0

D03 (9)=

16
D.25(9) = (p(@)+p(g™) = E-(:H'l) =2=0,(xy)
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