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Abstract
The main purpose of this thesis Result is to determine the of The Artin Characters Table

of The Group (Q2m ><C2) When m is a prim Number.

And we prove that the Artin Characters Table of The Group (QZm ><C2) When m is a prim
Number to explain by using the examples.

LAY

sl e m Lais (Q,, xC,) Bl il el pd Jaa paat g Gl 138 (e (a2 2

ALY Bash e sliauayg g Al 32 m Leie (Q,, xC, ) dall (il i) g Jgaa 3 lag) U g

Introduction
Let Q.m be Quaternion Group Qzm, of order 4m,and let (Q.mxC;) the group of order 8m .In 1995,
N. R. Mahamood [5] studied The Cyclic Decomposition of the Factor Group

cf(Qom,2)/ R (Q2m).In 2000, H.R. Yassien [2] studied the Artin Cokernel of Finite Groups . In
2008, A.H.Abdul-Munem [1] studied the Artin Cokernel Of The Quaternion group Q.m When m is
an Odd number.In 2009, J.R.Nime,[3] The Cyclic Decomposition of The Factor

Group cf(QomxC,,2)/ R (Q2mxC2)When m is an Odd Number.

In this Result we find the general Artin Characters table of the group (Q2mxCz) when m is a prim
number.

1.The Quaternion Group Q2m

The Generalized Quaternion Group Q2m(1.1):[5]
For each positive integer m, the generalized quaternion group Q.n of order 4m with two
generators x and y satisfies

x"y2, YT =X " and YUY =X ich implies y*=x*"=1
Any element q € Q,,, can be expressed uniquely in the form
q=x"y*,0<h<2m-1,k=0,1

In general, it can be written as: Qam={x"y*,0<h<2m-1,k=0,1}
which has the following properties {x*" =y* =1, yx"y ' =x"}
Example(1.2)

Q, =L x, X%, x%, x*, X%, y, xy, Xy, X%y, x*y, x°y}
x?’:yz;yxy’l:x’l;xS:y“:l !
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Theorem(1.3): [2]

Let H be a cyclic subgroup of G and h;,h,,...,h are chosen
representatives for I'-conjugate classes of H contained in CL(g) , then:

Ce(O)l§ if heHANCL
B(q) = . (g)|z¢() if h eHNCL(9)

0 if HANCL(g)=D

Definition(1.4): [6]

Let G be a finite group, every character of G induced from the principal character of a cyclic
subgroup of G is called Artin's character of G.
Proposition(1.5): [4]

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

Definition(1.6):[4]

Artin characters of finite group can be displayed in a table called Artin 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 class ,the third row is the size of |CG (CLa)| the centralized and the
other rows contains the values of Artin characters.
Theorem(1.7) :[1]

The Artin’s characters table of the Quaternion group Q,m When m is a prime number is given as
follows:

Ar(QZm)
I'—Classes of C,,
r—Classes | [ [*°] %] [ V]
|CLa| 1 1 2 2 2p
Co, (CL)| | 4P 4p 2p 2p 2
D, 4p 0 0 0 0
D, 2p 2p 0 0 0
O, 4 4 0 0
D, 2 2 2 0
D, P 0 0 1
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Example(1.8):
To construct Ar(Q,,) by using theorem(1.7):

I'—Classes of C,

-Classes | [1] [x*] [X] [x] [v]
cL,| 1 1 2 2 26
o, (CL)| |52 52 26 26 2
@, 52 0 0 0 0
D, 26 26 0 0 0
@, 4 0 0
D, 2 2 0
D, 13 13 0 0 1

Definition(1.9): [3]

The group (Q,,,xC,) is the direct product group Q,,,and C, ,where C, is a cyclic group of the
order 2 consisting of elements {e,z}.
The order of the group |Q,, xC,|=|Q,|-|C,|=4m-2=8m.

Example(1.10):
Q; xC, ={(1,e),(x.e),(x*,e),(x*,e),(x*,e),(x,e), (y.e), (xy,e), (x*y,e), (x’y,e) (x"ye),

(°y,e).(1,2),(x,2),(x*,2), (X, 2), (x*, 2), (x°, 2), (¥, 2), (xy, 2), (XY, 2),
(X’y,2),(x"y,2),(x°y, 2)}
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2.The Main Result
Theorem (2.1):
The Artin’s characters table of the group (Q,,, xC, )when m is a prime number is given as Follows:

Ar(Q,, xC,)=
I'—Classes [1,€] [Xp,e] [x%,e] | [x.e] | [y.el|[l,z] |[x",z]| [x%1] | [x2] |[y.z]
cL,| 1 |1 2 2 2p |1 1 2 2 2p
Cozpe,CL,)||8P 8P |4P (4 4 8 8 4p  j4p 14
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Q) Ar(Qy)

Qm ={(x,y):x"y*;0<h<2m-1,0<k <1},C, ={e, 2}
H;,1< j<10 is cyclic subgroups of (Q,,xC,) ,to find Ar(Q,, xC,) by theorem (1.3):

‘ Qom xCy

h) if heHANCL
o= Ton @) D.4h) if heHACLE)
0 if HACL(g)=2

There are ten cyclic subgroup of (Q,,xC,):
H, = ((1,2)). He = ("€}, Hy = (). Ho = (). He = (v:e).
He=(1.2)) o =((7,2).H, = (2)) - Hy ={(02)) Ho = (3.2)

geHj;0=(q,e);q€Q2m ,e€C; e is identity of C,, 1< j<5
H, =((1.e))={(1.e)}

‘ Q2pxC (g)‘ 4p ‘C »(1 >‘
Dy (9)=——F—¢(9) = = 1=2 P(1)=2-4p=2-0,(I)
) C.(9)] IC (g)l Clew] ey
D, (9)=0=2D,(q);q= | forallg ¢ H, (since H; " CL(9)=9)

[sine ¢ is the principal character of Q,, xC, and [H|=|(1)[]
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if H =<(x” e)>:{(l e),(x",e)}, g e H,

o (9) = [Comne, Oy B0 1, 0 1o oCml” >‘¢(x")
C (9) |C ( ) ‘ ) (X7) Cyry (X”)
=2-2p=2-0,(x")=2-D,(I)
®,,(9)=0=2-D,(q),qe{l,x"} forallge H, (since H, " CL(g)=9)

HS = <(X2,e)> :{(I ,e),(Xz’e)1(x4,e)’.“’(sz,z,e)}

If g=(l,e)

(31)( ) ‘ Q2pxC, (g)‘¢( )_ 1=2 4p 1= ‘C < >‘¢(|) 24:2(1)3“)

Ca(@) .o ) \ %0
if geHy;H,NCL(9)={g,07}
‘CQprC (g)‘ 2p

@, (g) = ore9 1+l =2 . (@+1

5@ =g W@+ 4a ) = |C ( = ‘ " (@+1)
=2‘CQ“’<X ) L+1) =2-4=Dy(X)

Ciey ()

D1 (9)=0=2-0,(q),qe{l,x* x"..x**?*} forallgegH, (since H,CL(g)=1Q)

H, =((x.e)) ={(1,e).(x.€),(x*,€),--, (x***,e)}
if g=(l,e) org=(x",e)

Coopec, (9)]
(41)( g)= —|C ( )|

=2.2=2-D,(1) =2 @, (x")

4p 1_2‘Cozp<|>‘

ro- lewo] T T e

I
|C (g)| (1)

if geH,;H,NCL(g)={g.97}

‘ Q2pxC (g)‘ 71 2p
—2 = A+ =2 A+1
:2‘CQ2“<X >‘(1+1):2-2:2-<D4(x)

. 0)

D, (9) =0=2-D,(q),q & {l,xx*,---x*} forallggH, (since H, N CL(g)=9)

If Hs ={(y.e))={(1.e).(v.e).(¥* ). (¥".&)}
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D) (9) = Crc(g()f) 90 =1 - C;F(’I)‘ 12“(?2"( )Tbﬁ(l) 2. p=2-d,(1)if g=(l.€)

Ds1(9) = Cfé:ig()?) ¢(g)—IC (g)| 1= 2‘(?2”8/ ‘>‘¢(y2)—2~P—2-®5(xp) ifg=(y*,e) = (x",e)

Dy (9)=0=2-0(a) .qe{ly y> .y} forallgeg H, (since H, NCL(g)=9)

IF g=(y .e) or g=(y’.e) (since H; NCL(9) ={9.9 7}

d><sl)(g)=‘CQ2"*C2(g)‘ (HQ) + (g = QD) =22 Q4D =2=2-Dy(y)  HQ)=4(g") =1
| C.(9)] C, ( ) 4

ge Hj:0=(0,2),0e Qm,zeCy,6< j<10
Hy=((1.2)) ={(1.e).(1.2)}

‘ Q2pxc (9)‘ 8p 2‘Csz< >‘
D, (1,8)=D, (1,2 —2 = 1— 1= )=l
®(1]2)(g)=0:2-c131(q);qil forallg¢H6 (since H, mCL(g) <)

[sine ¢ is the principal character of Q,, xC, ]

H,=((x ) ={(1.€).(".6).(1,2),(x", 2)}

If geH7
‘Coszc (g)‘ 8p Z‘Csz >‘
q)zz(g):—2¢(g): 1= ¢(Xp)=2p=q)2(xp)=q)2(|)
o C.i (9) Cy (") Coy (X))
D, ,(9)=0=D,(q),q«{l,x"} forallge H, (since H, N CL(g)=9)

=((¢,2)),={(1,0),(x*,e),(x",€)--(X’*%,8),(1,2), (%, 2), (X", 2),---(X*" %, 2)}
if g=(l,e) or g=(l,2)

o, (0)= Coopec, (9)]

. ) #(9) = 1= 2/Cone >‘¢(|) 4=,(1)

|C ( ) ‘ (|)‘

if  geH;H;NCL(9)={0,07}

2pxC 1 2 C 2p X2 2
D, (9) = M(¢(g)+¢(g ))=—'(1+1)=M(1+1)=4=®3(X )
C.(9) C.(9) 2[c . (¢)
D5, (9) =0=D,(q),q e{l,x*, x*---x*"?} for all g ¢ H, (since H, "CL(0)=9)

H, = <(x, z)> ={(1,e),(x,e),(x?,e)---(x***,e),(1,2),(x, 2), (x*,2)---(x***, 2)}
if g=(l,e) org=(1,2)
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‘ Q2pxC (9)‘ ‘ Q2p >‘
[ R | V=2= I
Dy, (9) = |C (g)| #(9) = |C ( )| ‘ (I)‘ p(1)=2=0,(1)
if g=(x",e) or g=(x",2)
‘Coszc (g)‘ 8p Z‘CQZP >‘
q) :—2 = . p :2:® p
.2(9) o (9)] $(9) Ca(0) 2‘ <Xp>(xp) P(x") +(xP)

if geH,;H,NCL(g)={g,97}

‘ Q2pxC. ( )‘ a1 Z‘CQ2m<X>‘
Dy (9) = €. (0) (#(9) +¢(97)) = c H(g)l -(1+1 2[C., )‘ $(X) (X)
®,,(9)=0=,(q),q £{l X, X2P} forallge H, (since Hy N CL(9)=9)

Hyo =((v.2)) ={(1,),(v.€),(y*,€),(y’.e), (1,2), (v, 2),(¥*,2), (¥*, 2)}

Coopec, () 2|Cosp (1) .

D, (9) =2l g(g) = PLAg(1)=p=d,(1) ifg=(le) or g=(1,2)
&2 IC., (9)| IC (g)l z\c (|)\

[Cozpec, (9) ) 2\0o2p< 2>\ : :

5.2(9)= Co(9) #(9) = c. (g)|~l #(y?) = p=D4(x") ;if g=(y*,e) = (x",e) or g=(y*,z)
D, (9) =0=D.(q) g e{lyy*y’?} for aII geH, (since Hy,NCL(Q)=92)

IF g=(y .e),(y,z) or g=(y°,e),(y’2) (since H, NCL(g) ={9,97'}

Cozpec, (9) 4 .
D (g)z%«»(g) +H) =5 A+D=0(y)  H@=4(g") =1
H

Example(2.2):
To construct Ar (Q,, xC,) by theorem(3), There are ten cyclic subgroup of (Q, xC,):

H,=((1,e)).H, :<(x13,e)>, H, :<(x2,e)>, H, =((x.e)),H, =((v.e)),
Hy=((1.2)).H, =<(x13, z)> H, :<(x2, z)> Hy =((x.2)),Hy =((y.2))

And by using theorem(1.3)

‘ Q,mxC (g)‘ .

o h f heHNCL

vo-| e g ZM T NeHNC©
0 if HACL(g) =D

1< j<10

geH,g=(q,e);qeQ,,,e is identity of C,
H, =((1.e))={(1.e)}
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@, ,(1,6)= % :1=104=8-p=2-D(l) (since H, " CL(l,e)={(l.e)})

D, (9)=0=2-D(q),q ] forallgeH, (since H, nCL(g)=9)

H,= <(x13’e)> ={(1,€),(x" e)}
GI)(2’1)(9’):8'_213'1:52:4'ID:Z-GDZ(q) ifgeH,

D(,(9)=0=2-@,() g e{l, x"} forallg¢H, (since H, " CL(g)=2)

Ho = (% 1)) =€01,),0 8,0, e, (67 )}

8-13
Doy (1,6) =—2"-1=8=2-0,(
on(1:8) == 3()

413 2 - -1
sy (9) =~ (D) =8=2-By(x") itHy N CL(g)={9.97}
D;)(9) =0=2-@;(0).g e {1.X*,---x*} forallgeH, (since H, N CL(g)=2)

H, = {(x.))={(1,8),(x.8),(x* ), (x*,€)}
®,4(9)= % 1=4=2-0,()=2-®,(x?) if g=(1,e) org=(x",e)

413 . .
@, (9) =2—6-(1+1) =4=2-D,(x) if H, "CL(9)={9.97}
D, (9)=0=2-D,(q),q {I.xX*,---x*} forallgeH,  (since H, " CL(g)=2)

He =((y.e)) ={(1,€).(y.€).(y* €),(y*.e)}

®(5,1)(|ve)=8%:3=2~13=26=2. p=2-d(l)

D (y°.e)= 8f4l3 =2-13=26=2-p=2-D,(x*) ;(y’,e)=(x"¢e)

D1 (9) =0=2-D,(a),q 2{lLy.y"y’} forallgeg H, (since H,NCL(g)=2)
IF g=(y ,e) or g=(y’.e)

Dy (g)=%(1+1) =2=2-D(y) (since H, " CL(9) ={g9,9 7}

Hy=((12))={(1.€).(1.2)}

Dy (l,6)=0,,(l,2)= 8—213 =52=®,(l) (since H, NCL(l,e)={(l,e)})

(He nCL(L, 2)={(1.2)})
D, (9)=0=0,(q) ;g1 forall ggH, (since H, nCL(g))

Hy =((%°,2)) ={(1,€),(¢%,0).(1,2),(<*, 2)}

8-13
q)(2,2)(|ve) :q)(z,z)(lvz) ZTZ 26=D,(1)
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8-13
Dy (X7,€) = @y (X7, 2) = 4 26 = D,(x”)

D,,(9) =0=D,(q);q & {I.x" forallgeH, (since H, nCL(g)=9)

H8:<(X2’Z)> ={(1,e),(x*,&)---(x*,e),(1,2),(x*,2)---(x*, 2)}

8-13
D, (1,8) =D, (1,2) :2—6=4=q)3(|)

4.13 . ;
CI)(3,2)()(219) = q)(s,z)(xzi )= T(l"'l) =4= q)s(xz) (since H; " CL(9)={9.9 }

D3, (9) =0=,(q);q e {l.x*---x*} forallgeH, (since Hy; N CL(g)=2)

Hg:<(x,z)> ={(1,e),(x,e),(x%,e)---(x*,e),(l,2),(x, 2),(x*, 2)---(x*, 2)}
D, (1) =D, (1,2)= % =2=0,(1)

8-13
CI)(4,2)()(131e) = (D(4,2) (X13’ Z) = 5—2 =2= (D4(X13)

4.13 . .
D, ) (X°,8) = Dy ) (X, 2) = 5, A =2= ®,(x*)  (since Hy; N CL(9)={9.97}

4.13 . )
P (X,€) = Py (X,2) === (1+1) =2=D,(x)  (since H, N CL(9)={0.9 3

D, (9) =0=D,(q);q 2{l.x,---x*} forallgegH, (since H, nCL(g)=2)
Hyo =((v.2)) ={(1.©).(v.).(y*.€).(y*.€).(1,2).(y, ). (¥*. 2).(¥*, 2)}
D (1,8) =D, (1,2) = 88—13 =13=p=0(1)

8-13
CI)(5,2)(3/21e) = q)(s,z)(yz’ Z)T =13=p= (Ds(yz);(yz’e) = (X13'e)

D55 (9)=0=2-D(a);q{l,y,y*,y’} forall ggH,,  (since H,, N CL(g)=2)

IF g=(y.e),(y’,e) or g=(y,2).(y’ z)
s (g)=§(1+1)=1= O (y)  (since Hy ACL(G)={g,9™})
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I'-Classes of (Q, xC,)

[—Classes | [1.e] | [x*,e]| [x*e] | [x.el| [y.el| [1.z]| [x®, 2] | [x3, 2] | [x.2] | [V.2]
CL,| 1 1 2 2 26 |1 1 2 2 26
Come, (CL,)| | 104 | 104 |52 52 |4 104 | 104 |52 52 |4
Dy 104 |0 0 0 0 0 0 0 0 0
Dy 52 [52 |0 o |o [o o 0 0o o
D5y 8 0 0 0 0 0 0 0
D41 4 4 4 4 0 0 0 0 0 0
Dy 26 |26 0 0 2 0 0 0 0 0
Dy 52 [0 0 0 o [52 |o 0 0o o
D, 26 26 0 0 0 26 26 0 0 0
Dz 4 0 0 4 0 4 0 0
Dy 2 2 |0 2 2 |0
D) 13 |13 0 0 1 13 |13 0 0 1
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