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Abstract:
The main purpose of This paper is to find Artin’s character

table Ar(Q2mxDs)when m is even number such that m =2p*, such that
h €Z*, and p is a prime number ;where Q2m is denoted to Quaternion
group of order 4m, time is said to have only one dimension and space
to have three dimension ,the mathematical quaternion partakes of both
these elements ; in technical language it may be said to be "time plus
space”, or "space plus time” and in this sense it has, or at least
involves a reference to four dimensions, and how the one of time of
space the three might in the chain of symbols girdled "- William
Rowan Hamilton (Quoted in Robert Percival Graves "Life of sir
William Rowan  Hamilton” (8 wvols.,1882,1885,1889)), and Ds is
Dihedral group of order 6. In 1962, C. W. Curits & I. Reiner studied
Representation Theory of finite groups.

In 1976, I. M. Isaacs studied Characters Theory of finite
groups, In 1982, M. S. Kirdar studied The Factor Group of the Z-
Valued class function modulo the group of the Generalized Characters,
In1994, H. H. Abass studies The Factor Group of class function over
the group of Generalized Characters of Dn and found =(Dy), In 1995,
N. R. Mahmood studies The Cyclic Decomposition of the factor Group
cf(Qem,Z)/ R(Qzn), In 2002, K-Sekiguchi studies Extensions and the
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Irreducibilies of the Induced Characters of Cyclic P-Group. In 2006, A.
S. Abid studies Characters Tabl eof Dihedral Group for Odd number.

Key words: even number, prime number, Quaternion group, and
Dihedral group.

Introduction:

Representation Theory is a branch of mathematics that studies
abstract algebra structures by Representing their elements as
linear transformations of vector spaces, a representation makes
an abstract algebraic object more concrete by describing its
elements by matrices and the algebraic operations in items of
matrix addition and matrix multiplication ,In which elements
of a group are represented by invertible matrices in such a way
that the group operation is matrix multiplication, Moreover,
representation and character theory provide applications ,no
only in other branches of mathematics but also in physics and
chemistry.

For a finite group G, the factor group R(G)/T(G) is
called the Artin cokernel of G denoted AC(G), R(G) denoted
the a belian group generated by Z-valued characters of G under
the operation of pointwise addition, T(G) is a subgroup of

R(G) which is generated by Artin's characters

Preliminary: [1]:(3,1)

The Generalized Quaternion Group Qom:

For each positive integer m>2, the generalized Quaternion
Group Q2m of order 4m with two generators x and y satisfies
Q2m ={x" yk,0<h<om-1,k=0,1}

Which has the following properties {x2m=y4=],yxmy-1=xm},
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Definition :[2](3,2)
Let G be a finite group, all the characters of group G induced

from a principal character of cyclic subgroup of G are called
Artin characters of G .

Artin characters of the finite group can be displayed in a
table called Artin characters table of G which is denoted by
Ar(G); The first row is I'-conjugate classes ; The second row is
The number of elements in each conjugate class, The third row
is the size of the centralized | Cc(cla)| and other rows contains
the values of Artin characters .

The general form of Artin characters table of Cps

When p is a prime number and s is a positive integer
number is given by:-

Ar(Cp¥)=
Iclasses [1] [xps-1] [wr52] ]
lela | 1 1 1 1
R -
[} ps 0 0 0
Ds Ps1 Ps-1 0 0
e P P p 0
Ds+1 1 1 1 7

Table (1)

Corollary:[5]:(3.4)

Let n=P:21.P222.. Pr*» where g.c.d(P;,Pj)=1 if i#) and Pi are a
prime numbers, and a; any positive integer for all 1<i<n Then :
Ar(Cm)=Ar(Cp121)@Ar(Cp2:22)...8Ar(Cpn2?) such that

Ar(Cp')=
Iclass [1] [x]
|cla | 1 1
lep(cla) | p p
[« D 0
[} 1 1
Table(2)
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Where Ar(Caem), m=2.p is Ar(Cz.2p)=Ar(C:22p)=
Ar(C22)®Ar(p?).

Proposition:[4]:(3,5)
The number of all distinct Artin characters on group G is equal

to the number of I'-classes on G .Furthermore, Artin characters
are constant on each I'-classes .

The main results:
Theorem:(4,1):-

The Artin's character table of the group (Qz:2p" x Ds) where
m=2ph such that h € Z*and p is prime number,it is given as

follows:

Ar(Qz.2p" x D3)=
The Artin’s character table of group (Qz.2p" x D3) :

I'-classes of Qz_zph x{1}

T-classes [,1] x%,1] "1 1 kP10 kP k41 31 A Iyl
[xy,1]
|CL,| 1 1 2 2 2 2 2 2 2 2(25) 2(25)

[CQuz"xDs(CL)| | 24(28) 24(28) 12(28) 12(2) 12(2f) 12(28) 12(28) 122%) 12(3p) 24 24

(1,1)
®(2,1)
®(3,1) 6Ar(Q,2,")
®(4,1)
®(5,1)
®(6,1)
®(7,1)
®(8,1)
®(9,1)
®(10,1)
®(11,1)
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I-classes of Qz.2p" x {1}

I-classes L1 [x%,1] "1 %,10 2,1 1210 k41 721 [x1] [yl

[xy,1]

| CLal 1 1 2 2 2 2 2 2 2

2(2p)  2(2p)

[CQeaxDs(CLa) | | 24(2F) 24(2F) 12(2F) 122F) 1220 1228 122F) 122)

24

12(%) 24

D(1,2)
D(2,2)
D(3,2)
D(4,2)
D(5,2)
D(6,2)
D(7,2)
D(8,2)
D(9,2)
®(10,2)
D(11,2)

2Ar(Qz.2p" )

I'-classes of Qz_zph x{1}

[-classes (DI P T N R P | I PR R N R PR N R PR | R PR P R PR

[xy,1]

| CL,| 1 1 2 2 2 2 2 2 2

2(2) 2(2p)

[CQz2"xDs(CL)| | 24(28) 24(28) 12(28) 12(28) 12(28) 12(28) 12(28) 12(2)

24

53) 3Ar(Qz")
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T-classes of Quph x{r}

[-classes 0 k%] &P & k] P [xh

[xy,r

|CLa| 2 2 4 4 4 4

4(2p) 4(2p)

|CQy,"»%Ds(CL,) | 12(20) 12020 e(28)  6(28) 6(28)  6(2p) 24

24

I-classes of Q55" x {r}

T-classes 0 %] W kP @ P

[xy,r]

|CLal 2 2 4 4 4 4

4(2p) 4(2p)

|CQ,,"oxD3(CL,) | 12(2p) 12023 6(25)  6(28) 6(28)  6(2p) 24

24

3,2) 2Ar(Q")
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I-classes of Qz2p" X {1}

T'-classes

[1,r]

W%, WP P P 1P x40 D o Tyl

[xy,r]

|CLa| 2 2 4 4

4(25) 4(2p)

1CQp5"5xD5(CLy) | 12(28) 12(28) 6(2p)

6(25)

6(2) 6(2) 6(2p) 6(25) 6(5p) 24 24

@(1,3)
®(2,3)
®(3,3)
®(4,3)
@(5,3)
®(6,3)
®(7,3)
@(8,3)
®(9,3)
®(10,3)
®(11,3)

I-classes of Q5" x {s }

h h
I'-classes [x%,s] [xP s

[1,s]

[x*? 5]

x?,s] [xP,s] [x*s]  [x2s]  [xs] Iyl [xysl

[CLsl 3 3 6 6

6 6 6 6 6  6(20) 6(28)

1CQ22"wxDs(CL)| | 8(28) 8(2h)  4(2h)

4(28)

428)  a2b) a(2p)  a@2h) alp) 8 8
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I'-classes of m,zph x {s}

T-classes sl %s] ] s (x%s] [P [xsl [v.s]
[xy,s]
|CLal 3 3 6 6 6 6 6(20) 6(28)

1€Q,"pxDs(CLy)| 8(28)  8(2p) 42 a2h)  a@2h) a2l 4@2h

4tp) 8 8

LCoNoOURNWNT
ISESESESRSRSRS R

)

10,2)
11,2)

RSB}

T-classes of Q3" = {s}

T-classes sl [x%.5] (™8] [x*s] [x%.s] [xP.s] [x%s)

[xy.s]

= 3 3 6 6 3 6

6(25) s(20)

|CQu"5xDslCL) | 8(25) 8(zp)  4(zp)  a4lzp)  azp) 4z 4z

8

@(1,3)
©(2,3)
©(3,3)
©(4,3)
(5,3
@:6,3; Ar':ﬂz.zph}
©(7,3)

©(8,3)

©(9,3)

(10,3}
©(11,3)

Table(3)

Proof:-
Let gii=(qi,dj) ; qi € Q22" ,dj € D3
Case (I):-
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Consider the group G=(Qz22"xD3) and if H is a cyclic subgroup
of (Q2.2"x{1}) then H=<(q,1)> and @ the principle character of H
and @ Artins characters of Q22" ,15j<i+2 ,The cyclic subgroup
of Qz.» which are {<I>},{<x% >}, {<xP" >},

{<x >} <P > {<xP >,

(<xt >hi{<x? >} ) {<y>) {<wy>)

and cyclic subgroup of Ds which are {<I>},{<r>},{<s>}, by using
theorem:

IcG(g)] if hi € Hncl(g)
Dj(g) = {|CH(9)| Yie1 @(hi) - _ }
0 ifHncl(g)=0
H=<q,1>:-

h

L-Hiu =<L1)> if g=I1) then (Dzz(g)=||gzg;||® @)=
6|CQ2m(1)|
o) 1=6.0 (1)

since Hel(1,1)=(1,1)

h
2:-Ho =<(x*,1)> ; ()if g=(LD)then®er ()=cosl 0(g) =
_JZM = 6'(25 I

|c<x>(x2p)| @
.p ., oh _|cG(9)] 24.2ph _ 24.2ph
(b)if g=(x“? ,1) then® 21(8)=—— CHGI .D(g) = CH ) 1 |c<x>(x2%)|
6|CQ2m( )|
= L .1=6.0;(x%)
|c<x>( 2p)|

since HN cl(ng) =(1, Z),(ng, 1) otherwise=0.
3-Hsi =< (P, 1) >i@) if g=L1) then Bs(g)=Dlg(g

[CH(g)|
_24.2ph
ICH(|'
_6lcQ2m(g)| ,_ 6|cQ2m|
|C<x>(xph)'1 |C<x >(xp) 1=6.9; (1)
() if g=(x?,1) then
_(.28 4\ _ 1¢6(9) _ 242p" —p o (2R
®31(g)_(x p’l) - ICH(g)IQ(g) |c<x>(xph)l'1 6:0,(<7)
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(c)if g:(xph,l) then
D31(2) =D (g) +

ICH(g)I
0(g~1)= 12.2p" (1+1)=3CLm@DL o 6.0;(x"")

|C<x >( ) |C<x >( p )

Since HN cl (x” ) = {(1, 1), (xzp, 1),(x7’ ) 1)} otherwise=0.

4:-Hy=< (x*?,1) > ; (@) if g=(L,1) then
_lcG(9)l __242p"  __6lcQam(q)| , _
D(g) |CH(g)|®(g)_|C<x>(x4P)|'1 |C<x>(x4p)|'1_6'®j(1)'
) if  g=xml)  then  Ba(@=  ZEB(9)+
1y lz2pM _3lcezm(q)l o_ (adD
2™ |C<x>(x4p)| (1+1) |C<x>(x4p)|'2_6'®1(x )

Since Hn cl(x*?)={(1,1), (x*?,1)}. Otherwise=0 and ©(g) =
B(g~H=1.

5:-Hs51=< (x%P,1) > (@) if g=(1,1) then
_lcG(g)l _ 24.2p" _6lceem(q)| ,_
Dsi(g) |CH(g)|®(g) |C<x>(x2v)|'1 |Cx>(x2v)|'1_6®f(1)
28 _lcG(g) _ 242p"  __6|cQam(q)]
(b) lf 8= (x P 1) then @s (g) |CH(g)|®(g) |C<x>(x2P)|""  |C<x>(x2P))|
1=6.0;(x%).
. _/ 4p _lcG(g)
(c) if g=(x"?,1)then Ds1(g) |CH(g)|(®(g)+
i  122ph _3|cezm(q)| o_ 4
@(g )) |C<x>(x2p)|( +]) [c<x>(x 2p)|'2_6 ®](x p)
()] 1y 12.2p" _
(d) if g=(x,1) then Bs:(g)=7 (B(9) + (9™ N (1=
3|cQ2m(q)| 2
TGP 2=60;(x°P).
Since Hn cl(x2p)={(1, 1), (ng, 1) ,(x*P,1),, (x?P, 1)}.
Otherwise=0.and®(g) = 6(g™1) .
6:-Hsi=< (xP,1) > ; (a)if g=(1,1) then
_lcG(g)l _ 242p"  __e6lCcQ2m(q)| ,_
P6i(8) 7 cuie)) Sicio) ° ) T ann ey 176 25D
() if g=(x?,1) then
_lcG(g)| _ 242p"  __e6lcQ2m(q)| ,_ 2h
P61(8)7 i P9 Tecs oy L Teaxs ey L0085 (F)-

EUROPEAN ACADEMIC RESEARCH - Vol. ITI, Issue 7/ October 2015
7946



Nesir Rasool Mahmood, Zinah Makki Kadhim- On Artin cokernel of The
Group(Q2xxD3) Where m= 2pt, such that h € Z*and p is prime number

© if &= 1) then  0a@)=Lg(g) +0(g) =

ICH(g)I

122p _3lcezm(q)| o_ h
|C<x>(xP)|" (1+1) |C<x>(xp)|'2_6'®j(xp )
@ i g™ then  Bu(@=BB(9) +
1Ny 122pM _31cQ2m(q)| o_ 4

(D(g ))—m(]+])—m.2—6.®j(x p)‘

(e) if g=(x?*,1) then
_lcG(g) —1yy_  122p" _3|cQ2m(q)|

0618 =cn P9 + 0™ e (T )= s 276

(Dj(pr).

(F) If g=(xp,1) then
_lcG(g)| —1yy_  12.2p" _3|CQZm(q)| 9=

Since

Hn cl(x?) = {(0.1), (x%,1), (x",1), (%2, 1), (2%, 1), (7, 1)}
?0(g) = 8(g™1) = 1 otherwise =0.

7:-Hr=<(x*1)> (a )if g=(11) then
_lcG(g)| _ 242p" _6lcQem(q)| ,_
071(8)7 cigy 2D T omy | |c<x>(x4p)|'1_6®f(1)
. /. ap _IcG(g)l

—1yy_  122p" _3lcezm(@| o_r & (..4p
?(g™1)) |c<x>(x4p)|‘1+1) |C<x>(x4,,)|.2 6.9;(x*P).

Since Hn cl(x*?)={(1,1), (x*?,1)}. Otherwise=0 and ©(g) =
B(g~H)=1.

8:-Hsi=<(x2,1)>; (a)if g=(11) then
_lcG(g)l _ 242p"  _elcQzm()| ,_

Bsi(g) |CH(g)|®(g) |C<x>(x2)|'1 |C<x>(x2)|'1_6®f(1)

®) if g=(x?7,1) then
_IcG(g)l _ 242p" _elcQzm(q)| ,_ 2k

Ps1(8)= chg ICH(y)IQ)(g) |C<x>(x2)|'1 |C<x>(x2)|'1_6'®j(x ’)

© ) if g™ then  Bu(g=ni i (@(9) +

B(g~1))= 12.2p" (1+ )_3ICQ2m(q)| 2=6.0;(x*P).

|[C<x>(x2)] |C<x>(x2)|’
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(d) If g=(x?*?,1) then
_lcG(g)l —1yy_  12:2p" _3lcQ2m(q)|

051(&)=er 2D (9) + O(g ™) = (1+ ) S ] 2=6
8,(x?)
(e) if g=(x*1) then
Dsi(@)=icy iy (9(9) +

-1 12.2p" _3lcQzm(q)| ,_
@( )) |C<x>(x2)|(1+1)—m.2—6.®j(x4).
) if g=(x%,1) then
® ()_lCG(g)|(®( )+
187 chigy PN

_1~y_ 12.2ph _3|ce2m(q)| o_
) |C<x>(x2)|( 1) |C<x>(x2)|'2_6'®j(x2)'

Since  HN cl(x?)={(1,1), (xZ?, 1) ,(x*,1),, (2%, 1), (x*4,1), (2, D)},
Otherwise=0.
and®(g) = ®(g™")

9:-Hiz1=<(x,1)>; (a)if g=(11) then
_lcG(g)l _ 242p"  __6lcQam(q)| ,_
P91(8)= i) ® DT ecmor I T icars i) 10 85D
®) if g=(x??,1) then
_IcG(g) _ 242p"  __6lcQam(q)| ,_ 2k
P91(8)= oy ICH(y)IQ)(g) |C<x>(x)|'] |C<x>(x)|'1_6'®'(x ¥
© if &= 1) then Ou(e)=rB@(9)+0(g7Y) =
12.2ph _3|cezm(q)| o_ h
|C<x>(x)|( +1) |[C<x>(x)| '2_6'®j(xp )
(d) if g=(x*?,1) then
_lcG@l
-1 12. 2p _31cez2m(q)| o_ 4
P(g~hH)= |C<x>(x)|(1+1)_—|c<x>(x)| .2—6.(Z)j(x P).
(e) if g=(x2p 1) then
_lca(a)l _1y)_ 12.2p" _3ICQ2m(q)I
(Z)j(XZp).
(F) If g=(xp 1) then
_lc6@l —1yy_ 12.2p" _3|C<22m(q)| 926 0. (xP
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() if g=(x*1) then
_lcG(g)l —1y _ _122p" _3lcQzm(q)| o_ 4

®91(g) |CH(g)|(®(g) + w(g ) - |C<x>(x)|(1+1) |C<x>(x)| '2_6'®](‘x )

(h) If g=(x%1) then
_lcc(@)l —1yy_ 12.2p" _3lcQzm(q)| o_ 2

05:(2)=LE BB (9) + B(g ™) = (1+1)=2 D 926 6 (x?)

(i) If g=(x,1) then
_lcG(g)l —1yy_ 12.2p" _3lcezm(q)| _

091(8)= 0P + 09~ D= o1 )= e amminy 276 95 ()

Since

Hnel(x)=

{0, (x%,1), (x",1), &, 1), 2, 1), 2, 1), (2%, 1), (¢, 1), (x, 1)}
Otherwise=0.and®(g) = (g~ 1)

10:-Hio=<(y,1)> (a) if 8= 1) thenwwz(g)—:gzg: 0(9)=222" 1=6
Qi+1(1).

® if  g=0%1) = (x%,1) thenasml(g)—l'gflg'l 0(9)=222" 1=6
®i+l(x2g).

© if gD or (31 then Ou(Q)Tm(B(g)+
(g~ H)=(1+1)=6.2=12.

Since Hncl(g) ={(, 1), ¥* D), D} and ?(g) =
0(g~Hotherwise =0.

11:-Hii=<{xy,1)> ; (a) if g=(1,1) then
_lcG(6)] _242p" .
Qlll(g)m @(g)—T.]—6' Di+2(1).
h
(®) if g=(Y:D=(x.1) then B111q)= s W)= =16
Diva(x2P).

(©) if 8=y, 1) or((xy)3 1) then 0111 (&)= | 1021 (8(9) + B(g ™) =
Z(1+1)=6.2=12.

Since Hn cl(xy) = {(I,1),(xy?%, 1), (xy, D)} and 8(g) = 0(g™ ) =1
Case (II):-
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Consider the group G=(Qz2" xD3) and if H is a cyclic subgroup
of (Q2.2"%x{r}) then H=<(q,r)> and @ the principle character of H
and @j Artin-s character of Q22" , 1<j<i+2 ,by using theorem.-

_ 6] if hi € Hncl(g)
7= {'CHo(g)' Z000  ic iy <o
H=<q,r)
1:Hio=<{L,r)> (a) if g=11) then
_lcG(g)| 24.2p"  _6lcQzm(1)| , _
012= IcH(g)] D(e)= |c<x>(1)|'1 3|Ccac>(1)] 1=2.0,(1)
(b):-If g=(Lr)or=(L,r2) then
_ 169l —_1y)_ 12.2p" _3lcQzm(1)| ,_

Since  Hrel(e)={(,1),U,r),[,r>)} and @(g)=08(gH =1
othrewise=0.

2:-Hos=<{(x?b,r)> () if g=(1,1) then D22(9) =
|CG(g)| @(g)_ 242ph. /1)_ 6|cG2m(q)| /1) 9 (Z) (I)

|CH(g)| |C<x>( 2p)| 3|C<x><x2p)
) if g=(x?,1) then 022(9) =
G| oy N 242" ) 6lcQzm () 2l
)= (1)=2.9;(x?»
ICH(9)| ( ) |C<x>(x2g)|\ 3|c<x>( 2h> ) ( )
(c) if g=(Lr) then®;,(9)
_ lc6@)l —1yyo 122p" o o 31Ce2m(D)] o_g
= 1en(P9) O NG () oo 27205 (@
@ if =) thenbu() =2 @(9) +
-1 12. 2p _3|€Q2m(q)]| ]
2™ N T =5 icatan 2295 (@-

Since Hmcl(g)Z{(I, 1), (xzp, 1) (L), (ng,r)}.and D(g) =
0(g~Y) = l.othrewise=0

3:-Hss =(x?" r)> (a) if g=(,1) then
|CG(9)] _ 242ph _ 6lcQzm(q)|
052(9) = ICH(g)I(D( 9) ca>(x?™)[ T 3lcoc(xP")) 1=2.0;(D).
® i gD thendn(g) =i 5009 =
24.2p" __6/cQ2m(q)|

—oph i (20
|C<x>(xph)|' 3|C<x>(x1’h)|'1_2®}(x p)
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© if g=("1) then 03,(9) = LG9+ p(g7)) =

ICH(g)I

h
12.2p (1+1)= 3CQ4p| 2:2.Q)j(xph).

3|C<x>(x1’h)| 3|C<x>(xph)"
@ if =) then Byl =i B@)+
Q)(g_l))_ | 12. Z(p )“] 1) 3|'|CQ27(7;(p‘Z))|‘ 2_2Q)](Q)

@ if  g=x*r)  thenBy(g) = 5 BB(9) +B(g™) =
12.2p" 1+1)= 3|CQ2m(q)|‘2_2.®j(q).

el e
() if =" (1) then B3,(9) =i S(@(9) +B(g™) =

6.2p" _ 642p" _ 6lce2m(q)| =9
3|C<x>(xp )(1+1+Z+Z) 3|C<x>(xp )l 3|C<xx >( ) (Z)](q)

since Hn
cl@={, 1), (x%,1), (x", 1), (1), (x%,r), *,1)}.and
Ag)=2((g™1) = 1.othrewise=0.

4:-Hyo=<(x*?,r)> (a) if g=(L,1) then®yy gy =
IcG(g)l _ 242p".  _6lcQem(q)| ,_
|CH(g)|®(g) |c<cs(x4P)| 3|c<x>(x4v)|'1_2'®f 0.
. — 4p |CG(9)|
(b) if g=(x"?,1) then@,; gy = |CH(g)|(®(g)+

h
8(g~1))= 12.2p ,1+1)_3|CQ2m(q)| -2:2.®.(x4p).

3|C<ac>(x4P)|" 3|C<ac>(x4P)|

© if  g=(r)  then  Bu =2Dlg(g) +o(g)) =

122p" _31cQ2m@)| o_o 4
3|C<x>(x4p)|‘]+]) 3|C<x>(x4—p)|'2_2'®](q)'

(d) if g=(x*?,r) then

Da2(g)
__lca(g)l —1yy —
= i (P@) +0(g™)
6.2p" _ 64(2p) _s|cQzm(q)| _
sicaoG@m D)= iceoan 2259

since HN cl(g)={(I,1), (x*?,1),,7), (x*?,7)}and Ag)=A(g™?) =
1.otherwise=0.
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5:-Hso=<x?P, (r)> (a) if g=(1,1) then
_ lc6g)l _ 242p" . _s6lcezm(q)l ,_

P52(9) = e P Doty Ssicoten 12050

() if g=(x?, 1) then
_ (@)l _ 24.2pip2 __ 6lCcQ4p| — 2h

952(9) = 1y ® 9 Teaimmy I sican gy 1 =29 (x ”)'

© if g=w1)  then  Bs(9) = icrB(@(g) +O(gTH) =

122p" o 31CQ2m@] g o o ap
3|C<X>(x27”)|‘]+1) 3|C<x>(x2p)|'2_2' '®J(x ).

) if g=(»1) then 0s(9) = =DlB(g)+0(g™H) =

ICH(g)|

122p". _31cQ2m@)| o_o 4 (. 2p
3IC<X>(x2P)|‘1+1) 3|C<x>(x217)|'2 2'®J(x ).

@ if g=Lr) then 05(9) =T Bl09)+ 0™ =

12.2p"
3|c<ac>(x2P)|"

" if  e=x®r)  thebs(9) = Dgig) +p(gY) =

~ |cH(g)|

1+1)= 3lcQzm(@)] o_q B ().

3|C<x>(x2P)|

122p" o\ 31€02m@| o_g 4
3|C<x>(x2p)|‘1+]) 3|C<x>(x2p)|'2_2' -Q)](CI)-

(g) if g=(x*?,r) then

Bs52(9) = L9 g) + g(g~1)) =

ICH ()]
h h
62p™. (1+1+1+1)= 64@2p") __61CQ2M@)| o_o 0;(@)

3|C<x>(x2P)| 3|C<x>(x2P)| 3|C<x>(x2P)

(h) if g=(x?P, r) then
Bs2(9) = 15D 5 9) + p(g71)) =

" |cH(g)|

6.2p" _ 64(2p1p2) _6|CQ2m(@)| o_o 4
3|C<x>(x21’)|(1+]+1+1) 3|C<x>(x2P))| 3|C<x>(x2p)|2_2'®](q)'

since
HnN

cl(g)=
{(1, 1), (ng, 1) ,(x*?,1), (x?P,1), (1, 1), (ng, r) ,(x*, 1), (x%P, r)}
and Ag)=A(g~1) = 1.othrewise=0.

6:-Heo=<(xr,r)> (a) if g=(1.1) then Bes(g) =
[CG(g)I _242p" 6lcQ2m(q)]_
ICH(g)IQ)(g) |C<x>(xP)|’ 3|C<x>(xp)|_2'®j(1)
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(b) if g=(x%%, Dthen Bg,(g)=19 g 5= 202" _elceam@l_,

ICH(9)| [Ca>(xP)" ™ 3|C<ax>(xP)|
0;(x%) .
. h CcG
© i gD then  Ba(9)=Eaa(0(9) +
1y 122p _3lcQzm(q)| o_ Dl
09" N= scm T D=5 oo 2= 2 95 (P )
. cG(g)
@ i g™ then  Be(9)=r (09 +
1y 122p _3lcezm(q)| o_ (4D
B(g~ )= 3|C<x>(xP)|‘]+1) 3|C<x>(xp)|'2_ 2.0;(x*P).
. [cG(g9)
(e) if g=(x*",1) then B62(9)=1cnce (P(9) +
—1yy— _122p" _3lcezm(@)| o_ (32D
8(g™) 3|C<x>(xp)|‘]+1) 3|C<x>(xl’)|'2 2.0;(x"P).
. cG(g)
O i gD then  Be(9)=r a0+
—1yy_  l22pM _3lcezm(q)| o_ D
29" N7 sicanemi L) e 2= 295 ().
®) if g=(Lr) then
_lc6(g)| —1yy— _ 122p" _3lce2zm@)| o_
. n [CG(g)]
(h) if  g=(xr)  then ey (9)= (B(9) +
1y l22ph _3|ce2m(q)| o_ .
09" N= s (T D=5 o 2= 2 -95(D)-
. . h CcG
@ if g then  Be(@)=ma(®(9) +
N 6.2p™ , 64(2pM  _6lcQzm(q)| _ '
O™ N= sccmom T D e oy 2 - 95 (@)-
. . cG
0 i &= then  Be(9)=lg B0 +
i\ 62p" \ 6.4(2pM  _e6lcQem(q)| _ _
29~ )= 3|C<x>(x?’)|(1+1+1+1/3|C<x>(xp)| 3|c<x>(xP)| 2 'Q)](q)'
. cG(g)
®) if =) then  Be(9)= i a(0(9) +
EPTON 6.2pM y 6.4(2pM  _slcQem(q)| _ .
29~ )= 3|C<x>(xp)|(1+]+1+1/3|C<x>(xp)| sicesany = 2 2i(@).
. cG
O i e=ahr)  then  0n(9)=lnB@(g) +
—1\\_  6.2p" \ 6.4(2pM  _elcQem(q)| _ _
29~ 0= 3|C<x>(xp)|(1+]+]+1/3|C<x>(xp)| 3lc<x>(xP)| 2.9;(@).
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Since
Hncl(g) =

{(1, 1), (ng, 1) , (x”h, 1) ,(x*?, 1), (x%P,1),, U, 1), (ng, r) , (x”h, r) , (x*P,7), (x?P, r),}
And A(g)=0(g™1) = 1.othrewise=0.

7:-Hro=<(x%1)>, (a) if  g=(L1) then 0,,(9) =
IcG(9)] _ 242p" _elcQam(q)|_
ICH(g)I(D(g) [C<x>(x®)| 3|C<x>(x4)|_2'®j(l)

L (e _ 169l —1yy— 12.2ph
(6) if g=(x1,1) then B:5(9)=15 Si(B(9) + B9 )= 5z (1 +
-3~ 2 00
(c) if g=(Lr) then

_lcc(g)l N~ 122ph _3|ce2zm(q)| o_

0720916y PO + 07 D= oI S camanr 2= 2

(d) if g=(x*,r) then

072(9)=1er2i(0(g) +

6.2ph

) [ A |_64@p™ _6lcezm@)| ., _ ,
®('g ))_ 3|C<x>(x4)|(1+1+1+1/3|C<x>(x4)| 3|C<x>(x%)| 2=12 '(Z)J (Q)

since Hn cl(g)={(1,1), (x*?,1), (I, 7), (x*?,)}and Hg)=A(g™ 1) =
1.othrewise=0.

8-Hse=<(x%r)> () if  g=(L1)  then  Bg(g) =
o=y 1= 0,0

(b) if =%, Dthen Bu(9)=1omel 0(g) et 152Dl
0;(x%) .

(©) if g=(x,1) then Bea(9)=1 2Dk 0(g) + 0(g™) =222~ (1 +
=it 2=/

@ if g=(x?,1) then 0s2(9)=1cp (B (9) +

1y 122" _slce2m(@)| o_ 2
29" D= scane T T canqe 27 2 05 ()
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. C6(g)

(e if g=(x*,1) then 0s2(9)= (D (9) +
_ 12.2 3/cQ2 I

D(g)= e (1+1)ZLD 52 59, (.

. cG

@ if g=(x2,1) then 052(9)= orSi(D(g) +
P 12. 2p _3lcezm(q)| o_ 2

(8) if g=(Lr) then

_Ic6() —1yy_ _ 12.2p" _3lce2m(q)|
P52(9)= 1610 P + 0097 N= s o 2
20, (q).
. h cG

i gD then  Be(9) 209 +
—1yy— _ 122p" _3lcezm(@)| 5_

09" 0= sca )5 o) 2= 2 95(@)-

(i) if g=(x,7) then®s, (9)=\cp 5i(B(9) +
ECT 6.2p™" \ 6.402p™  _elcQem(q)| ,_ '

2g~))= 3|C<x>(x2)|(1+]+1+1/3|C<x>(x2)| 3|C<x>(x2)|'2_ 2 (Z)] ().

G i e xmn) thenBa(9)= o B@(g) +
—1yy_  6.2p" \ 6402p™  _e6lcQam(q)| ,_ _

2(g~))= 3|C<x>(x2)|(1+]+1+Z/3|C<x>(x2)| 3|C<x>(x2)|2_ 2 Q)J (@

®) i e x) thenBe(9)= 1 (0(9) +
—1\\_  6.2p" \64(2p") _6lce2m(q)| 9=

Q)(g )= 3|C<x>(x2)|(1+]+1 1/3|C<x>(x2)| 3|C<x>(x2)| =2. @ (Q)

O i e w2 thenBu(9)= i Bi@(g) +
i\ 62p" \ 6.402p™  _e6lcQam(q)| ,_ _

29~ )= 3|C<x>(x2)|(1+]+]+1/3|C<x>(x2)| 3|C<x>(x2)|2_ 2 'Q)] (@)

Since

Hnel(g)=

{,0,(x#,1), 6,1, 62,1, G4 1), 62,1, 0, (x%,7), G¥2,m), 29, ), (), (62,
and Ag)=0((g~1) = 1.othrewise=0.

9:-Hoo=<(x,1)>; (a) if g=(1,1) then B122(9) =
[CG(g)| 0(g)= 24.2p" 6|CQ2m(q)|_2 %)

ICH(g)| |C<x>(x)| 3lcas(0)|
_ _lcG(g) _ 242p" __e6lcQam(q)|_
.@j(ng) .

EUROPEAN ACADEMIC RESEARCH - Vol. ITI, Issue 7/ October 2015
7955



Nesir Rasool Mahmood, Zinah Makki Kadhim- On Artin cokernel of The
Group(Q2xxD3) Where m= 2pt, such that h € Z*and p is prime number

© i =) then  Bo(9)=i 5(B(9) +
0™ DA o 0

(@) if g=(x,1) then 05, (9)=12Dh0(g) + 0(g™ 1) =522 (1 +
1) = 32201 5 =2.0,(x*)

(@  if  g=wil)  then  Ou(g)=i Bi0(9) +
B(g7)= 222 (1+1)=ALND oo 5 g, (x72),

@ if g=(x%,1) then 052(9)= orBi(@(g) +
B(g7)= 22 (1+1)=AELMD o= 5 g, (x7)

() if g=(x'1) then Bs(9)='2Dk0(g) + 0(g™))= 22— (1 +
1) = 32201 5 =2.0,(xY)

() if g=(%1) then Bs(9)="2Dh0(g) + 0(g™))= 22— (1 +
1) = 32201 5 =2.0,(x?)

() if g=(x1) then 00, (9)=1Dl0(g) + 0(g™ ) =5l (1 +
1) = 380 2 =20, ()

0) if g=(Lr) then
002(9)= 2D 0(g) + B(g™ )= S (1+)ALD oo
D;(q).

®) if eGP then  Bo(9)Trma(0(g) +
0(g™)= S22 (1+1)=ALMD] o 5 g, (q)

() if g=(x*", 1) then

Bo2(9)= D@ (g) +

ICH(g)I
—1yy— _ 620" | 64(2p") _6lc2m(@)] o_o
(b(g ))_ 3|C<x>(x)|(]+1+1+Z/3|C<x>(x)| 3|C<x>(x)|'2_2'®](q)

(m) if g=(x%,r) then
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B02(9)= LD () +

|CH(g)|

~1yy= _ 620" ) 6:42p™) _6lceem@)] o_ o 4
P97 s T S e o 2 2 9@

(n) if g=(x??,r) then

B52(9)= LD () +

ICH(g)I
—1yy— _ 620" | 6.4(2p™) _slcezm(@)l 4
Q)(g )) 3|C<x>(x)|(1+1+1 1/3|C<x>(x)| 3|C<x>(x)| Q) (CI)

(0)if g=(xP,r) then

B52(9)= D@ (g) +

|CH(g)|
—1yy— 6.2p" | 6.4(2p™) 6|CQ2m(q)|
Q)(g )) 3|C<x>(x)|(]+1+1 ]/3|C<x>(x)| 3|C<x>(x)| Q’ (CI)

(v) if g=(x4r) then
Doz () =122 (g) +

ICH(g)I
—1yy= _ 620" | 6420 _6lce2m@ @] o_ o 4
P~ N= 3IC<x>(x)|(1+1+1+]’3|c<x>(x)| 3|c<x>(x)| 2=2.9;(q)

(q) if g=(x2,r) then
0o2(9)= oDl (g) +

ICH(g)I

1\ 6.2p" \ 6.4(2pM) _6lcQ2m(q)| _ ,
Pl 0= 3IC<x>(x)|(1+1+1+1’3|c<x>(x)| 3|c<x>(x)|'2_ 2.9;(@
. CG(g)
() if g=(xr) then®s,(9)= e 51(8(9) +
—1\_  62ph \ 6.42p™) _6lcQam(q)| o _ _
Q)(g ))_ 3|C<x>(x)|(1+1+1+Z/3|C<x>(x)| 3|C<x>(x)|2_ 2 Q)] (CI)
Since

Hrcl(@)=(T,1),(x%,1),(xP", 1),(x%, 1),(x?, 1),(xv, 1), (x%, 1), (x2 1),
06 ),(Lr),(x%5,7),
(P" 1), (xt0,7), (x20,7), (x2,7),(x4,7), (x2,7),( %,7)} And O(@)=A(g™") =

1.othrewise=0.
10:-  Hue=<(y,r)> (a) if g=(I,1) then  @10,(g9) =

[CG(g)I _24. 2p _
crig) 2(9) 1=2.(2p) =2.0,1(D).
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(b) if =%, 1) or (x*,1) then Br5(g) = 0L () LA™ =5 (3
=2.0;41(x%).

© if g=(n1) or (1) then Gi(9)=1mB@(9) +
B(g™)= Z(1+1)=4.

(d) if g=(L) thenf102(9)=1cr S1(0(9) +
0(g™)= 222 (1+1)=2.(20)=2. 01.1 (@)

(€ if  g=0r) or  (Wr)  then  Dip(g) =

12.2ph

Ic6(9)] e S
S5l 3(g) + 0= (1 + 1)=2.(20)= 2. B11:(0).

O if g=) or () then  Gi(9)=1 (B(9) +
Q)(g‘l)):g(1+1+1+1):4.

Since  Hrel(@)={(, D, »* D, D, U1, %), (1)}  And
A)=A(g™ 1) = l.othrewise=0.

11:-Hiie=<(xy,r)> (a) if g=(1,1) then®q1,(g9) =
o 0(g) . 1=2,(2p) <2001,

|CH(g)|
. h
(®) if g=((xy)%, 1)=(x%?,1) then®,1,(g) =
lcG(g)| _242ph. _ h
ICH(g)IQ)(g) 12 '1_2’(2p) _2'®i+2(x2p)'

© if g=tnD) or ()1 then Bin(9)= B @)+

B(g~N=; (1 + D=4.

@ if g=(1r) then B112(9) = 2D p(g) + o(g™) =222 (1 +
’ ICH(g)I 12

D=2.2p)= 2. D142(q).

(&) if g=((x)2r)=(*r) then O11x(9) = L BiB(9) +0(9™0)

=120 (1 1 1)=2,(3p)= 2. 0s(0).

(0 i g=evr) o)) then  Bi1(g)=1 B(B(9) +

B(g~ )= (I+1+1+1)=4.

Since Hrel(g)={(I, 1), ((xy)?, D(xy, 1), (U, 1), ((xy)*, 1), (xy, ) }and
0(g) = 0((g™1) = 1.othrewise = 0
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Case (III).-

Consider the group G=(Qz2" xD3) and if H is a cyclic subgroup
of (Qz.2"X{s }) then H=<(q,s)> and @ the principle character of H
and @j Artin-s character of Q22" , 1<j<i+2 ,by using theorem.-

169l if hi € Hncl(g)
Dj(g) = {IcH@| X, O(hi .
H=<q,s)>
1-Hi=<(Ls)> (@) if g=(L1) then Bu(g)= |G50(9)=
24.2ph _6lcQzm(q)| ;_o .
2|C<x>(1)|'1 2|c<x>(1)|'1_3'®](1)'
(b) if g=(1s) then 013(9)=
1CG(9)I _  82pt _2|cezm(q)| ,_
|CH(g)|®(g) 21c<x>(D)| 2|C<x>(1)|'1_®j(q)'

Since Hel(g)={(I,1),(l,s)} othrewise = 0
2-Hos=<(x®,5)> (@) if g=IL1)  then  @,3(9)=

1c6(9)l _ za2ph o elceam(@)| _
.1 1=3.9;(D).
ICH(g)] ( 2|C<x>(x2g>| 2|C<x><x2g>| j()
(b) if g=(x?,1) then B23(9)=
IcG (9l _ 242p" _ slcezm(@|  , _ 2
.1 .1 =3.0j(x“P).
ICH(9)] ( 2|C<x>(x2g)| 2|C<x>(x2p)| i)
(c) if g=(Ls) then 023(9)=
IcG() _ 82" _ 2lceem@l
.1 1=0:(q).
ICH(g)] ( 2|C<x>(x2%>| 2|C<x>(x2%>| ](Q)
(d) if g=(x?,53) then 025(9)=
IcG(9) _ 82" _2lcezm@| 4_
.1 1=0(Q).
ICH(g)] ( 2|C<x>(x2%)| 2|C<x>(x2%)| ](CI)
Since Hmcl(g)Z{(I, 1), (ng, 1) 4, s), (ng,s)} And 9(g) =

0((g~1) =1 othrewise = 0.

S-Hs=o?" (8)> (@) if g=(L1) then 053(g)= 1=Blo(g) =

24.2p" _ elcezm@| 4, _o 4.
2|C<x>(xph)|.1 2|C<x>(xph)|.1_3'®1(l)'
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(b) if g=(x?,1) then B33(9)=
IcG () __ 242p" _6lceem@|  ;_o o ph
ICH(g)IQ)(g) N 2|c<x>(xph)|'] 2|c<x>(xph)|'1 3.0i(x?").
. —sph _ [cG(g)]
(c) if  g=(xP,1) then P33(9)= m((b(g) +

(D(g_l))— 12.2ph /1+1)_ 3|CQ4p]| .2:3.®j(xph).

2|C<x>(xph)|‘ 2|c<x>(xP"))|

(d) if g=(Ls) then Bas(g)=
[CG(g)I _ 8.2ph _ 2|cQ2m(q)| o
|[CH(g)| 2(9) 2|C<x>(x1’h)|'1 2|C<x>(x1ﬂh)|'1_®](q)'

(e) if g=(x,5) then B33(9)=
IC6@I g5y = 82p" 4 2|002m(q)||_1:®j(q)_

ICH(9)I 2jc<a>(xP")T 2jc<a>(xP")
. /. ph _ [CG(9)]
(i e then  0u=  SBlog)+
Ay 42" oo lceem(@)] o
?(97)) 2|C<x>(xph)|\]+1) 2|C<x>(x1’h)|'2 D;(q).
Since Hel(g)=

{(1, 1), (ng, 1),(xph, 1),(1, s), (ng,s),(xph,s)} And @(g) =
®((g~) =1 othrewise = 0.
4-Hi=<(x?,5)> (@) if g=(L1) then By5(9)= @lgg)=

. ICH(g)I
et icasseiny 150D
Oif  g=wnD)  then  Bu(@)= (@)
000 )=t =t 23.0,(x*).
© if g=(Ls) then 043(9)=
o O ey et 1040
@ if  g=xms)  then  Bu(g)= L B(B(9)+

o 420" ceem(@)| o
) 2|c<x>(x4p)|‘1+]) 2|C<x>(x4p)|'2_®](q)'

Since Hrel(g)={(1,1), (x*?,1),(,s), (x*?,s)} And 0(g) =
0((g~1) =1 othrewise = 0.
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b-Hs=<(x®,5)> (a) if g=(I1) then @s3(9)= Dg(g)=

|CH(g)|
24.2ph _6lcezm(@)| ,_o 4
2|c<x>(x2P)| 2|C<x>(x2p)|'1_3'®](1)'
(b) if g=(x?, 1) then Bs3(9)=
IcG(g)I __ 242p" _6lcezm@|  ,_o 4 o 28
|CH(g)| Q)(g) T 2|c<x>(x2P)| 2|C<x>(x2p)|'1_3'®’(x p)'
. _ _ |CG(g)|
© if  g=xml)  then  05(9)=  1Bl@(g) +
1y 122ph y= 3lcQ2m(@)| o_ (o AD
2™ 2|C<x>(x4?’)|‘1+1/ 2|C<x>(x4p)|'2 3.@1()6 )-
. _ _ |CG(g)I
@ if  g=an1)  then  On(@= I Blpg)+
1y 122ph _3lcezm(@)| o_ (2D
00 N e L) e any 273 05 ()
(e) if g=(I,s) then Ds3(g9)=
IcG(g)] __ 82ph _ 2icQezm(@)| ,_
|CH(g)| Q)(g) 2|c<x>(x2P)| 2|C<x>(x21’)|'1_®j (q)'
. h
1) if g=(x*?,s) then®s3(g)=
IcG(g)] __ 82ph _ 2icQezm(@)| ,_
|CH(g)|®(g) 2|c<x>(x21ﬂ)|'1 2|C<x>(x21’)|'1_®j(q)'
. _ _ ICG(g)]
@ if  g=ews)  then 0= EBl@9)+
o 42" ceem(@)| o
Q)(g )) 2|C<x>(x2?’)|‘1+]) 2|C<x>(x2p)|'2_®](q)'
. _ _ ICG(g)]
) if  g=ewms)  then 0= EBl@)+
o 42" ceem(@)| o
Q)(g )) 2|C<x>(x2?’)|‘1+1) 2|C<x>(x2p)|'2_®](q)'
Since
Hnel(g)=

{(1, 1), (ng, 1) ,(x*P,1), (x?7,1),(1,5), (ng, s) ,(x*P,s), (x?P, s)}
And 8(g) = 0((g™1) =1 othrewise = 0.
6:-Hos=<(w,8)> (a) if g=(L1) then Bg(g)= = Dlg(g)=

N ICH(g)|
2|cz<tz>p(xp)|' _zﬁlccfj;n(i?)lyl =3.9i(D)..
®) if g=(x", 1) then B3 (9)=
L0(g) = st e L 1=3.0,:%)
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© if  g=")  then  Bu@= S ®)+
09 )= 22 (1+1)= 2 E DL 535, (x").

@if  g=w1)  then  Bg(9)= B9+
O e LT

(@ if  g=aw1)  then  Bg(g)= B9+
O e = L)

i g=wl)  then  Bu(@)= @)+
0(g™)) = (1+1) =L 53,0, ().

® if g=(Ls) then D63(9)=
o O et 1= oy 105

) if g=(x*.s) then9e3(g)=
o O e 1= ety 105

@ if =) then  Belg)= G B(B(9)+
O T e = )

G)  if  e=xns)  then  Bp(9)= (@) +
0™ D=1+ c e 201 @)

(k) i g=xms)  then  Bg(g)= o S(B(g)
0™ Nt ) s 0@

O i g=ws)  then  Bul@= G S(B()+
0™ D= a1+ 201 @)

Since Hel(g)=

UL 1),(x%8,1),(xP", 1),(x, 1), (x2, 1), (2, 1),(L,), (x%P,5),( xP",5), (x5
), (x%,5),(x2,5)}
And ®(g) = 0((g™1) =1 othrewise = 0.
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7:-Hrs=<(x%s)> ( a) if g=(I,1) then ©;3(g9)=

24.2ph _6lcezm(@)| ,_o 4
2|C<x>(x4)|'1 2|C<x>(x4)|'1_3'®](1)'
(b) if  g=(x?,1) then 073(9)=
—1yy_  122p" _31€Q2m(@| o_n o rap
Q)(g )) 2|c<x>(x)|" +) 2|C<x>(x4)|'2_3'®](x )
(c) if g=(x%1) then 073(9)=
—1yy_  122p" _31CQ2m@| o_n ¢ (14
Q)(g )) 2|c<x>(x)|" + ) 2|C<x>(x4)|'2_3'®](x )
(@) if g=(Ls) then
IcG(9)] _ 82p" _z2lcQzm(@)| ,_
|CH(g)|®(g) 2|c<x>(x4)|'1 2|C<x>(x4)|'1_®j(q)'
(e) if  g=(x%1s) then B73(9)=
h
09N =t (1) =5 s 5 278)(@).

21c<x>(x)|" 2|c<x>(xY)|

Since Hrel(g)={(1,1),(x%,1),(x% 1),(1,s),(x*,s),(x%5)}

0((g~1) =1 othrewise = 0

8:-Hss=<(x%,s8)> ( a) if g=(I,1) then @g3(g)=

242p" | _61CQ2m@)| ;_o 4
2|C<x>(xz)|"Z 2|C<x>(x2)|'1_3'®1(1)'
() if g:(ng,l) then Pg3(g)=
242p" . _61CQ2m(@| ;_o ;4 120
2IC<x>(x2)|'1 2|c<x>(x2)|'1_3'®1(x ?).

1y 122p" _31€Q2m@| g_ & (14D
) 2|c<x>(x2)|" 1) 2|C<x>(x2)|'2 3.0,
Pg3(g)=

(d) if g=(x2r,1) then
1y 122p" _31€Q2m@)| o_n 4 12
89 N e o I ) T caman 273 25 ™)
() if Pg3(g)=
12.2ph

iy _3lcqz _
0™ N Zeamai( 1+ o 273.0,(x%)

2|C<x>(x2)|

g=(x41) then
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|CG(g)| _
cac 209D =

|CG(g)|
cace) PO+

|CG(g)|
cnc) (P9 +

B73(9)=

IcG(g)]
e P9+

And®(g) =

IcG(g)] _
ey P9) =

IcG(g)] 3
ey P9) =

Ic6(g)|
cncg) (P9 +

Ic6(g)|
cace) P9+

|CG(g)|
crc) (P9 +
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O if g3l then  Ou(9)= I SIB(9) +
09 )= (1+1)=22 53 6, (x2)

(8) if g=(1s) then Pg3(9)=
:Egigt 0 )_2|cij§?x2>|' 1= ey 10,(@

(h) if g=(x%,s) then®g; (9)=
:Egigt 0 )_2|cij§?x2>|' _:||cc<Qj:l(Ecqz))lrl =0;(@)-

@ if  g=ws)  then  Om(@)=  LDlpgg)+
000 )= (1 ot 20, 0).

G)  if  e=ms)  then  Og(9)= o E(B(9)
000 )= (1 ot 20, 0).

(k) if  g=whs)  then  Bg(@)= (@) +
000 )= (1 ot 20, 0).

W i g=xis)  then  By(9)= o S(B(9)+
09 ) =22 (1+1)=SEM DL 5g, ),

2|C<x>(x2)|
Since

Hrcl(@)={(L, 1),( x?, 1),(x%, 1), (x2, 1), (x%, 1),(x2, 1), (Ls),( x%,5), (x,5)
(6,5, (x4,5), (x2,5)}
And®(g) = 0((g™Y) =1 othrewise = 0

9-Hu=<(xs)> ( a) if g=(11) then 9o3(g)= {E510(g) =

242ph. _6lczm(@)| ;_o .
2[c<x>()| 2|c<x>(x)|'1_3'®](1) '

. h cG
® if g1 then  By(9)=  1=Blo(g) =
242p"  _6lcQ2m(@)| ;_o 5 /. 28
2|c<x>(x)| 2|C<x>(x)|'1_3'®](x P).
. h cG
© if =) then  Bis(g)=  1xSlo(e) =
24.2ph _6|cQ2m(q)| 1=3 (Z)j(xph)

2lc<x>(x)| T 2|c<x>(x)|
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(d) lf g:(x4p’ 1) then Doy3 (g)=
1 122ph _3|cQ2m(q)| o_ 4

CRY) 2|C<x>(X)|(1+1) 2|C<x>(x)|'2_3'®j(x ?).

(e) lf g:(x2p’ 1) then Dy3 (g)=
1 122ph _3|cQ2m(q)| o_ 2

Q)(g )) 2|C<x>(x)|(1 +1) 2|C<x>(x)|'2_3' Q)j (x p)'

(f) if g:(xp’ 1) then Doz (g)=
1 122ph _3|cQ2m(q)| o_

Q)(g )) 2|C<x>(x)|(1 +1) 2|C<x>(x)|'2_3' Q)j (xp)'

(g) if g:(x4’ 1) then Doz (g)=
i 122ph _3|ce2m(q)| o_ 4

ACD) 2|C<x>(x)|(1+1) 2|C<x>(x)|'2_3' 0;(x%)

(h) l'f g:(x% 1) then @93 (g)=
i 122p" _3|ce2m(q)| o_ P

ACD) 2|C<x>(x)|(1+1) 2|C<x>(x)|'2_3' 0;(x%)

(l) lf g:(x, 1) then @93 (g)=
i 122p" _3|ce2m(q)| o_

ACD) 2|C<x>(x)|(1+1) 2|C<x>(x)|'2_3' 0;(x)

g) if g=(Ls) then

[CG(g)] _  82pt _2lcQzm(q)| ,_

ICH(9)I 2(9) 2[c<x>()| 2|C<x>(x)|'1_®j(q)'

. h

(k) if g=(x%v,s)

[CG(g)] _  82pt _2lcQzm(q)| ,_

ICH(9)I 2(9) 2[c<x>()| 2|C<x>(x)|'1_®j(q)'

@) if  g=(x"".s)  then  Do3(g)=
1y 42p" _lcezm@| o_

Q)(g )) 2|C<x>(x)|(]+]) 2|C<x>(x)|'2_®j (CI)

(m) lf g:( x4p’3) then @93 (g) =
1y 42p" _lcezm@| o_

Q)(g )) 2|C<x>(x)|(]+]) 2|C<x>(x)|'2_®j (CI)

(n) if  g=(x,s) then Bo3(g)=
1y 42p" _lcezm(@)| o_

(b(g )) 2|C<x>(x)|(]+1) 2|C<x>(x)|'2_®j (CI)
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e P9+

lc6(g)]
e (P9 +
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lcG(g)]
e P9+
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) if  g=ws)  then  Bu(@= B9+
1y 42pt _lcezm(q)| o_

2(g 1)) 2|C<x>(x)|(1 +1) 2|C<x>(x)|'2_®j ().

(@) if  g=(x's) then  Bos(9)=  1crSl(B(g)+
1y 42pt _lcezm(q)| o_

2(g 1)) 2|C<x>(x)|(1 +1) 2|C<x>(x)|'2_®j ().

@ if g then  Bo3(9)= 1 BL(B(g) +
1y 42pt _lcezm(q)| o_

2(g 1)) 2|C<x>(x)|(1 +1) 2|C<x>(x)|'2_®j ().

() if  g=xs) then  Bo3(9)=  1on s (B(9) +
Ny 42pt _lcezm(q)| o_

2(g 1)) 2|C<x>(x)|(1+1) 2|c<x>(x)|'2_®j(q)'

Since Hrcl(@)={(L,1),(x%,1),(xP",1),(x%,1),(x*,1)

(0, 1), (x4, 1), (x2, 1), (%, 1), (Ls),(x%7,5)

(P 5), (x,5),(x20,5), (x2,5), (x4,5), (2, 5), (%, 5)} and 0(9) =

0((g~1) =1 othrewise = 0

10+ Hios =<(.8)> (@) if g=(L1) then B105(9)= {cr518(g) =

24.2p".

5 173.0iw1(D).
h
®) if g=(»21) =(x%,1) then ®103(g):_|'gggll¢(g)=_24-ZP 7
=3.0;41(x?P).
(c) if g=(y,1) or (y3,1) then ®193(9)= lCG(g)l(Q)(g)'i'@(g_l)):

ICH(9)]
2(1+1)=6.
(@) if §=(Ls) then 0103(9)= 2L o()=>2 1=p,, (q).
(@) if g=(%5)=(x*,5) then 103 (9)= 2D g(5)22" 1=, ()
() if g=(r9) or (1%5) thendrz(9)= 17D (0(g) +B(g ™)
=(1+1)=2.

Since Hrel(g)={(I1,1), % 1, ., 1), U, 5), %, 5), (¥, 5)} And B(g) =
0((g~1) =1 othrewise = 0.
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11-His=<{(xy,8)> @) if g=(L1) then 9113(9)= @lg(g) =

ICH(g)I
h
)
®) if g=(w)2l) =GH,1) then Bi3(9)= 1 B0(g) =
24.2

2% 128.0,40(x%).
(©) if 8=(xy, 1) or ((xy)3,1) then 9113(9)= D (g(g) + 8(g™)) =

[CH(g)I
2(1+1)=6.
h
(d) if §=(1,s) then 8115(9)= 12 2 0(9) == 1=0,.15(q).
@  if  g=((xy2s)  =x%s)  then  B133(9)=
ICG(g)| _s2ph __
) D@ =5 1=0i2(9)

() if g=(xy,) or ((x)1s) then Bu3()= g 5 (D) +B(g™)
=(1+1)=2. Since Hrcl(g)

=((, D, ()% D, (13,1, (1,5), ((9)2%,9), (x, )} And 0(g) =
®((g~') =1 othrewise = 0.

Note: (xy)?=y? since (xy)?=xyxy= xyxy.y2y>=xyxy3y?=x(yxy3)y>=
xx-] y2 :y2 i

Example:-(4,2)

Let p=5,h=2;m=2ph=252=50, such that h is any positive
integer and p is prime number, Q:m =Qi0 To find Artins
character of the group (Qio x Ds) the cyclic subgroup of Q10
which are

(<D {< x50 5], {<x®® >} {<x?® >} f<x0 > (<« >,

{<xt >S)i<a? >} {<e>) {<y>){<xy>} and cyclic subgroup of Ds
which are {<I>}{<r>}{<s>},

& The cyclic subgroup of ( Qio0 x D3 ) which are

(<L 15} {<x%0, 155 {<x?%,1 >},{<x?°,1 >} {<x10 1>}, {<x> 1>},
(<x*,1>L{<x? 1>} 1} ,{<y, 15}, {<xy, 1>},

{<Lr SL{<x50,r>h{<x?5,r >} {<x?0r >} {<xl0 r Shi{<xS,r >},
(<t r <, r >Y L or FL i<y >h{<ey,r >,
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{<Ls >},{<x>°,s5},{<x?%,s >},{<x?0,s >} {<x10 s >} {<x s >}, {<x*
8 > {<x?,s >} L {<a,s> ) {<y,8 >} {<xy,s >},
by using theorem.-

IcG(g) if hi € Hncl(g)
Di(a) = Licaol Y G(hi .
i(g) |CH(§g>| i=1 O (hi) if Hncl(g) = 0

Then Ar(Qioo x D3 ) = Ar(Q22.52 x D3 ) =Ar(Q:2.52) & Ar(D:3 )=

T-classesof Qz,"% {1}

T-classes 0 B P kP P P K B k1 b byl
| CLe| 1 1 2 2 2 2 2 2 2 212 2z}
1CQ.2"xDs(CL)| | 24(25)  2427) 122)) 12(2) 122) 12(2) 122) 12(2;) 120p) 24 24
(1,1)
2(2,1)
$(3,1)
$(4,1)
#(5,1)
2(6,1)
2(7,1) GAr(QZ.th )
2(8,1)
2(9,1)
£(10,1)
$(11,1)

T-classesof Qz5,"% {1}

T-classes 01 BRI @ BP0 BTN ) K R K1 M vl

TCL T 1 2 7 2 2 z 2 7 Azn 2e)

1 =DCL)l | 22020 2420 1220 122 1220 122 1212 1220 120p) 22 24

2(1,2)
$(2,2)
$(3,2)
$(4,2)
2(5,2)
2(6,2)
272 2Ar(Qz.2," )
$(8,2)
2(9,2)
$(10,2)
$(11,2)
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T-classes of Qa2" % {1}

T-classes 1y %1 1 @1

&1 17,1 &1 1

1 vl [vl]

|CL| 1 1 2 2 2 2

2 2 . 2zn 220

100 =Da(CL)| | 2802 2420 12120 1212

ey 122y 12z 1220

20p) 22 24

2(1,3)
2(2,3)
2(3,3)
2(4,3)
2(5,3)
2(6,3)
2(7,3)
2(8,3)
2(9,3)
2(10,3)
$(11,3)

3Ar(Q2.2ph )

T-classesof Q" {r}

T-classes 0 B B0 mP0 BP0 @0

%] &30

xr v by

|CL| 2 2 4 4 4 4 4

T a4z 4z

100, " Ds(CL)| | 12(25) 12Z}) 625 &25) 6iZp)

§25) 62 6(2p)

6Gp) 24 24

(1,1)
(2,1)
3(3,1)
$(4,1) 0
#(5,1)

2(6,1)
(7,1)
(8,1)
$(9,1)
$(10,1)
$(11,1)

T-classes of Qz2" % {r}

T-classes

00 wEr P kP & W 0 0 k] vl Do

ICLl 2 @2 7 2 3 3

T 4 a4z 4z

1CQ:"<Ds(Cl) | 122p) 12027) 6(2p) 62p) 62p)

6(2;) 6(2;) 6(2;) 6p) 24 24

2(1,2)
(2,2
2(32)
#(4,2)
#(52)
2(6,2)
#(7,2)
2(82)
2(3,2)
#(10,2)
$(11,2)

ZAr(QZ.th )
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T-classes of Qzz" % {r}

T-classes (3] [xzs_,.] [xp"_r] w7

& 1P x4

B i v Dbyl

ICL 2 2 3 2 7 r

| q azn a2

10Q."DsiCL) | [ 1202) 12027 612p) 625 602y

6[2;‘)

62 62y 6Lp) 24 24

2(1,3)
2(2,3)
2(3,3)
2(4,3)
2(5,3)
2(6,3) 0
2(7,3)

$(8,3)

£(9,3)

$(10,3)
$(11,3)

T-classes of Qz2," % {5 }

T-classes 0sl x%s] ws)

[x*P,s] [x*P,s] [xP,s] [x%s]

sl Ixsl o [vsl Dws)

| CLe| 3 3 6 6 6 6

3 6 62) 62h)

10Q."xDs(CL)| | B25) 82 42 42y 42

ey an

az,) atp) & 8

2(,1)
$(2,1)
2(3,1)
2(4.1)
2(5,1)
2(6,1)
(71
2(8,1) 0
2(9,1)

2(10,1)
2(111)

T-classes of Q5" % {s}

T-classes

05 WEs] s [Ps] ks [Pl ksl s [xs)

[v.s]  [xys]

| CLe| 3 3 6 6 6 6 6

6 6 6(2 62y

1CQ.."*Ds(CLy| | B2 B2 42  42p 42

425) 42p) 412p) 4Gp) 8 8

2(,2)
2(2,2)
2(3,2)
2(4,2)
2(5,2)
2(6,2)
2(7,2)
#(8,2) 0
2(9,2)

2(10,2)
®(11,2)
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T-classes of Q; ;" x {s}
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Table 4
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