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

table Ar(QzmxD3s )when m is even number such that m =2p,and p is a
prime number; where Qzn 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" (3 vols., 1882, 1885, 1889)), and D3 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. In 1994 H.
H. Abass studies The Factor Group of class function over the group of
Generalized Characters of Dn and found =(Dp). In 1995, N. R.
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Mahmood studies The Cyclic Decomposition of the factor Group
cf(Qem,Z)/ R(Qzn). In 2002, K-Sekiguchi studies Extensions and the
Irreducibilies of the Induced Characters of Cyclic P-Group. In 2006,
A.S.Abid studies Characters Table of Dihedral Group for Odd number.

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

1. 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.

2. PRELIMINARS:[1]:(3,1)

The Generalized Quaternion Group Qam:

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=y*=[,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
1s the size of the centralized |Ca(cla)| and other rows contains
the values of Artin characters .

Theorem:[5]:(3,3)
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®)=
T-classes [1] [xps-1] [xps-2] - [x]
|cla] 1 1 1 . 1
|epi(cla) | P ps P . P
@ Ia 0 0 . 0
@, psl Pl 0 . 0
Dy p P 0
By 1 1 1

Table (1)

Corollary:[5]:(3.4)

Let n=P:21.P222,..Pr2» where g.c.d(Pi,Pj)=1 if i#} and P; are a
prime numbers, and a; any positive integer for all 1<i<n Then :
Ar(Cm)=Ar(Cp12)®Ar(Cp222)...8Ar(Cpna?) such that

Ar(Cp')=
Iclass [1] [x]
|ela| 1 1
|ep(ela) | D p
[ p 0
Ds 1 1

Table (2)
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Where Ar(Com ),m=2.p is Ar(Ca2p )= Ar(Cz22 p)=
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 .

3. THE MAIN RESULTS:

Theorem:(4,1):- The Artin-s character table of the group (Qpip2
x D3) where m=2pp2 such that pi,pz are prime numbers is given
as follows:

Ar(Qupip2 x D3)=

The Artin-s character table of matrix from degree 42x42 of group
(Qupip2 xD3) :

6Ar(Q: 212

$292929982998388

0

£2828588888388 3 B
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Table 3
Proof:
Let gii=(qi,dj) ;qi € Qpip2,dj € D3
Case (I):-

Consider the group G=(Qpip2xD3) and if H is a cyclic subgroup
of (Qupip2x{l}) then H=<(q,1)> and @ the principle character of
H and @ Artins characters of Qupipz ,15<i+2 ,The cyclic
subgroup of Qupip2 which are
{<I>}, {<xPip2>], {<epip2>], {actp2>] { < 2>), {<ep?>}{xt1>], {1 >,
{<epi>) <t > {<a2>) {<a>) <y >H{ <oy >} and cyclic subgroup

of D3 which are {<I>},{<r>},{<s>}, by using theorem:

IcG(9)] if hi e HN cl(g)
(q) = f=1 O(hi ;
,(9) {|CH(§g)| 2izq @(hi) ifHncl(g) =0 }
H=<xq,1>:-
Il =(LD>  if g=(11) then Pu(e)ADly (g2t

[CH(g)| |CH(g)|

_slce4p(M)| ,_ A

since Hel(1,1)=(1,1).
9-Ho= <(x»w215) ; ( a)if g=I Dthendz (2)=C9 ¢g) =

[CH(g)|
_242p1p2 L _ 6|CQ4p1p2(1)
ICH(@)| ~~ |c<x>(x2p1p2)|
= 6'(Z§j(1) .
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; =(x2pIp2 _lcG(g)l _ 24.2p1p2

©if - g=ewwiD) then @ (@)= g g 9(9) cH ()]
24.2p1p2 _6|cQap(x?PIPZ)|
|C<x>(x2P1P2)| |C<x>(x2P1P2)| -

=6.0;(x?P1P?) since Hn o cl(x?P1P2)  =(1,1),(x?P1%2 1)

otherwise=0.
. — pip2 . ] — _lCG(g)l
8:-Hsr =< (x 1) >(a) if g=(1,1) then @s1(g8)=——0(9)

|CH(9)|
_24.2plp2
ICH()|
_6|CQ4p1p2(g)| ,_ 6|CQ4plp2| ., _
|C<x>(xP1P2)" |C<x>(xp1p2)|'1 =60, ()
(b) if g=(x*w21) then @s(g)=(x*PP?,1) =
|CG(g)| _ 24.2p1p2 — . 2p1p2
cig) © 9 e ey 1760,
©if g=(w1r2,1) then Ds1(g)= i 2 (B(g) +
—1y_ l122pip2 — 31CQ4p(D|  o_p 37 p1p2
09~ = o (14 1)= L 26,0 (xP72)
Since Hn cl(xP*P2) = {(I,1), (x?P1P2,1), (xP1P2,1)} otherwise=0.
4:-H;=< (x*P2,1) > ; (a) if g=(1,1) then
_lCG(g)] _ _ 24.2plp2 _ 6]CQ4p(q)| —
®41(g)m®(‘g)_|C<x>(x4l’2)|'1 <> (*P2)] A =60;().
.(b) if g=(x%2,1) then Da(g)=
1G] —1y)—_ 12:2p1p2 _ 3lce4p@| o_
et PO + 0005 (I Sy 6
Q)j(x4p2)

Since HnN cl(x*?)={(1,1), (x*??,1)}.  Otherwise=0 and O(g) =
d(g~H=1.

5:-Hs1=< (x?P%2,1) >  ;(a) if g=(,1) then
®5l(g)_|CG(g)|®(g)_ 242pip2  ;_61CQ4p(Q)| 1=60;(I)

ICH(9)| c<x> G2 [Cx> (PR
(b) if g=(x?P1r2 1) then
_lca(g)l _ 24.2pilp2 _ 6|CQ4p(q)| — (2p1p2
051(8)= (91 ® DTz eamyy I Toaas vy 176 21T
: —(4D2 _ICG(9)]
©  if e then 0@ Dpg) +

(Z)(g_l))— 12.2p1p2 (1+1)= 3|CQ4p(q)] 9=6 @]_(xél-pZ).

|C<x>(x2P2)|" |C<x>(x2P2)|"
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@ i g=eiD) then  Ba(g)=g S(B(9) +
—1yy—_ 12.plp2 _ _3lCe4r(@)| o_ (22D2

D=y ()= ooy 2= 6 95 (¢°7%).

Since Hn cl(x?P?)={(1,1), (x?P1P2 1), (x*?2,1),, (x?P2, 1)}.

Otherwise=0.and®(g) = 8(g™1) .

6:-Hsi=< (xP?,1) > ; (a if g=(,1) then
_lcGc(g)l _ 242plp2 . _ 6|CQ4p(@)| ,_

P61(8)= crioy) P9 Team ooy Lo ey 16 95 (D)

(b) if g=(x?P1r2 1) then
_lca(g)l _ 242plp2 . _ 6|CQ4p(@)| ,_ 2p1p2

@61(g)——|CH(g)|®(g) |C<x>(xp2)|'] |C<x>(xp2)|'1_6'®j(x pipzy,

© if g=(P'"2,1)  then Ba(g)=—Llp(g)+0(g7Y) =

|CH(9)|

12.2p1p2 , _31Ce4p( @D o_p (.plp2
oGy 1) 200,67

|C<x>(xP2)|
(d) if g=(x*"2 1) then Be1(e)== Dl (g +

[CH(g)I

_1y\_ 12.2p1p2 —31Ce4p(@)| o— (+AD2

?(g ))_—|c<x>(xpz)|(1+1)_—|C<x>(xpz)|'2 6.9;(x*P%).

(e) if g=(x*"?,1) then ®61(g)=%(®(9) +
—1y\_ 12.2p1p2 _3[CQ4P(@)| o_ (02p2

?(g ))_—|C<x>(ﬂ,2)|(1+1)——IC<X> (xp2)|.2 6 @ ;(xP?).

) I g=(x2D) then  Bu(®)=g BB(9) +
4\ 122p1p2 _31CR4r@D| o_p ¢ . (\D2

B(g™1)) |c<x>(xp2)|‘1+1) |C<x>(xp2)|'2 6 0 ;(xP?).

Since

Hn cl(xP?) =

{(1.1), (x?P1P2,1), (xP1P2, 1), (x*P2, 1), (x2P%, 1), (xP?, 1)} B(g) =
®(g~1) = 1 otherwise =0.

7:-Hr=<(x#1,1)>; (a )if g=(1,1) then
_ICG(9)I _ 24.2pip2 _ 6lCQ4p(@)| ,_
®71(g)m (Z)(g) |C<x>(x4p1)|'1 |C<x>(x4p1)|'1_6 (Z)](I)
. —/.4p1 _IcG(9)l
® i e=xLD) then  Bu@)=Bl(0(g) +

—1y)=_ 122p1p2 4 4\_ 31CQ4P(D| o_pn o 4pl
?(g™1)) |c<x>(x4p1)|‘1+1/ |c<x>(x4v1)|'2 60 ;(x*Ph).

Since HN cl(x*P1)={(1,1), (x*?1,1)}.  Otherwise=0 and ©0(g) =
B(g~H=1
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8:-Hgi=<(x21,1)>; (a Nif g=(1) then
_lcc(g)l _ 24.2plp2 _ 6lCQ4p(@] ,_

051(8) 6 () P9 Te<es Geernyy L T ey 176 25 ()

b) if g=(x?P1P2 1) then
_ICG(9)I __ 24.2plp2 — 61CQ4D( DI ;_pn (.2p1p2

Ds1(8)= gy P Zcus raonyy L Toampeaoy 1605 (-

© ) if  e=x"L1)  then  Bu(@)ad (@(g) +

—1y)_ 122p1p2 — 31CQ4p(D|  o_pi ..4p1

@(g )/ |C<x>(x2p1)|\1+1/ |C<x>(x21’1)|'2 6®J(X ).
) If g=(x??P1,]1) then
_ICG(9I —1\y— 122p1p2 o 5\ 3ICQ4p(@)| o_

(Dj(XZpl).

Since
HnN cl(x?PY)={(1, 1), (x?P1P2 1), (x**1,1),, (x?PL, D}
Otherwise=0.and®(g) = 8(g~1)

9:-Hoi=<(xr1,1)> ; (a )if g=11) then
@91(g)_ICG(g)I ¢(g)_ 24.2p1p2 1= 6/CQ4p(q)| 1=6 Q)](I)

ICH(g)I [c<x>(xPH["  |C<x>(xPY)
b) if g=(x?P1P2 1) then
_lCG(g)| _ 242plp2  ,_6|CQ4P(QP| ;_ (2p1p2
®9z(g)——|CH(g)|¢(g) |C<x>(xp2)|'] |C<x>(xp2)|'1 6.9;(x ).

© if  g=PWRL1)  then  Bu(g)= B(0(g) + (g™ =

12.2p1p2 , —3Ce4p(@| o_ . plp2
e )T oo oy 276.0) (x )

@ if  g=(x*"L1) then  Bu@)= B0+ 0™ =

12.2p1p2 , —31CQ4p( @D og_rs (.4p1
|c<x>(xp1)|‘1+1) |c<x>(xp1)|'2 69;(x*%)
CcG

© If  g=x*LD)  then  Ou(®)=g, B(@(9) +

—1\y— 122plp2 _3lce4p(@| o_
Ca) |c<x>(xp1)|‘1+1) |c<x>(xp1)|‘2_
6'(Z)j(x2p1)

—/.p1 h _lcG(g)l

(2] ) If g=(xP*,1) then ®91(g)m(®(9)+

—1\y— 122p1p2 _3lce4p(@| o_
L Ca) |c<x>(xpl)|‘]+]) |C<x>(x171)|'2_

60; (xP1).
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Since

Hn cl(xP1) =

{(1. 1), (P92, 1), (xP1P2, 1), (x*P1, 1), (x?P1, 1), (2?1, 1)} ?(9) =
®(g~1) = 1 otherwise =0.

10:-Hio1=<(x%,1)> ; (a )if g=(1,1) then
_IC6(9)l _ 24.2p1p2 ,_6|CQ4p(D| ,_
Bi0i(8) ICH(g )I(D(g) |C<X>(x4)|'1 IC<X>(x4)|'1_6®'(I)'

® ) i g=x"L1) then  Bug)=rn o (B(g) +
B(g~H)= 12. 2p1p2( )_3|CQ4p(q)| 2:6.¢j(x4-p2).

[C<x>(x%)| |c<x>(xb)|
© ) if g=x"L1)  then Bu@)= Bi(@(g)+0(g7H) =
)1, )
@ if g=6i1) ) then  Oui(@)=eBlo(g) +0(g) =
12.2p1p2 _31€Q4p(q)| o_ o
|C<x>(x4)|( 1 T |C<x>(x®)| :276.0;(x7) -
Since Hn cl(x)={(, 1), (x*?2,1), (x**1,1),, (x*, 1}.
Otherwzse 0.and®(g) = 0(g™H)
11:-Hii=<(x2,1)> ; (a if g=(1) then
_ICG(9)| _ 24.2pl1p2 . _6|CQ4p(Q)| ,_
11(8) |CH(Q)|®(g) |C<x>(x2)|'1 |C<X>(x2)|'1_6®j(1).
®) if g=(x?P1P2 1) then
_ICG(9)| _ 24.2p1p2 . _6|CQ4p(q)| ,_ 2p1p2
01118) ) P9 T e oy L7621
© ) if  g=x"L1) then  Bug)=gn o (B(9) +
—1v\_ 12.2p1p2 _31CQ4p(@)| o_ 4p2
09~ (14+1) =1L 26,0, (x*77).
@ I e=(LD)  then  Ou(@)=leDlp(g) +

-1\y=_12:2p1p2 , _3lCe4p@)| o_
Pla ) lc<x>(x2)|" 1) |c<x>(x2)|

6 0;(x?2).

@ if g=(x".,1) then Bui(@)=Dp(g)+ (g™t =

|CH(9)|
12.2p1p2 _31CQ40(D| o—_p 4 (4D1
|C<x>(x2)|( TP |c<x>(x2)| 2=6.0;()
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O I g=GPL) then  Bum(®)=g B(0(9) +

1\ 12.2p1p2 _31€Q4p@| o_p ¢ (.2p1
®(g )) |C<x>(x2)|(1+]) |C<x>(x2)|'2 6®](x )

© i g=xil) ) then Ou(@)=c BB(9) +0(g7Y) =

12.2p1p2 _31CQ4p(D)| o_ (ah
|C<x>(x2)|(1+1) |C<x>(x2)|'2 6'.@]()( )

(h) if g=(x2,1) then

Dui(e)=icr Si(0(9) +B(g™") =

12.2p1p2 _31Ce4p(D)| o_ (a2
|C<x>(x2)|(]+1) |C<x>(x2)|'2 6'®](x )

Since
Hrel(x2)=
{(1, 1), (x2P1P2, 1), (x*2, 1), (x2P%, 1), (x*P1, 1), (x2P1, 1), (x*, 1), (2, 1)}

Otherwise=0.and®(g) = 0(g™1).

12:-Hi21=<(x,1)> ; (a )if g=(1,1) then
_Ic6(g)l _242pip2 ,_6|CQ4p(q)| ;_

Di21(g) |CH(g)|®(‘g) |C<x>(x)|.1 |c<x>(x)|'1_6' @;).

b) if g=(x?P1r2 1) then
_ICG(9)] —24.2p1p2 ;_6|CQ4D(D| ;_, # .. 2p1p2

0121(8)7, ¢ DT cxm ot I T oamm o) 1 EH T

© if  g=(PL1) then Or(g)=c S0(g)+ 09T =

12.2p1p2 _31€e4p@D| o—_rr ..p1p2
|C<x>(x)|(1+]) |C<x>(x)|'2 60, (")

(d) if  g=(x*2,1) then @ 121(g)=CDL gy g) +

|CH(g)|
—1y)— 12:2p1p2 _31CQ4p(@)| o_ 4p2
© if gL then 0L l@(e) +
-1 _12.2p1p2 _3|CQ4P(q)| _ . 212
C) |C<x>(x)|(1+1) |c<x>(x)|'2_6 D;(x*P%).
F) If g=(x".1) then Bin(g)=g, B(B(g) +
—1yy— 12:2p1p2 _31CQ4p(@)| o_ 2
@ if g=(x"™.1) then (@)= Dp(g)+0(g7!) =

|CH(9)|

122p1p2 /7 1) 31CQ4P( DI o_p 5 41
|C<x>(x)|‘1+1) |C<x>(x)|'2 6’®](x ).
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I g=GPLD) then  Bun(g)=g S(B(9) +
—1\y_12.2p1p2 _3|CQR4p(q)| —
C)) |C<x>(x)|(]+1) |C<x>(x)|'2
6¢j(X2p1)
(i) If g=(xP1,1) then
_lcc (gl —1yy—12:2p1p2 , _3lcR4p(@)| o_
012:(Q)=1ee DN (0 (g) + B(g ™) =l (1+1)= UL 5
6 9;(xPh).
0) if g=(x%,1) ) then
_lcc(@)l —1y _ 12.2pip2 , _3lce4p(@)| o_ ol
0121(8)= (@) + 0(g™) = = S I+ D)= =5 2760, (x™)
(k) if g=(x2,1) then
_IcG (gl -1y _ 12.2p1p2 , _31CR4P@D| o_p 4 (.2
D121(8)= (@) + 0(g™) = == 5 (I D)= - 2=6.9,(x7)
) if g=(x,1) ) then
_ICG(9)] -1y _ 12.2pip2 , _31CQ4p(D| o_p 4 .
0121(8)= (P9 + 097 = 1 = 5 (I )= o 27695 () -
Since
Hrel(x)=
{(1, 1), (6212, 1), (xP1P2, 1), (x*2,1), (x22, 1), (P2, 1), (x*1, 1), (x24, 1), (P4, 1), (x*, 1),}
31D, (x, 1)
Otherwise=0.and®(g) = 8(g™1).
13:-Hi31=<(y,1)> ;(a) if g=(11)
cG 24.2p1p2
then1s1(g)=c B B(9) 222,16 Biva(D).

®) if g=(y%,1) = (P, Dthendys; (9) = om Bl () =222 16

ICH(9)I
Pi+1(x*P1P2),
© i g=0.) or (A1) then Bun(g)=g S(B(9) +
B(g~ )= (1+1)=6.2=12.

Since Hncl(g) ={(1,1),(y%1),(y, 1)} and ?(g) =
O(g~YHotherwise =0.

14:-Hiu=<(xy,1)> ; (a) if g=(1,1) then
_lcG ()] _242plp2 —

D141(8) B ] 0(g)=—,—1

6 Qi+2(1).
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24.2p1p2
.

1=

() if §=((xy)?, D=, 1) then B141(g) = 51 B(9)=
6 Qi+o(x2P1p2),

(©) if g=(xy,1) or((x)", 1) then D141 (&)= | 12 31 (B(g) +B(g™) =
24—4(1+1 )=6.2=12.

Since H n cl(xy) = {(I1,1),(xy?%, 1), (xy, )} and 8(g) = 0(g™H) =1

Case (II):-

Consider the group G=(Q4pip2z XD3) and if H is a cyclic subgroup
of (Qupip2X{r}) then H=<(q,r)> and @ the principle character of
H and @j Artin's character of Qupipz, 155<1+2 ,by using theorem:-

1¢6(9)l if hi € Hn cl(g)
8;(9) {wHégn Xis1 0(hi) if Hncl(g) = Q}
H=<q,r)
1:-His=<(Lr)> @ if g=(I1) then q)lz:%@(g):
24.2p1p2 ,_6|CQ4p(1)| ,_
lc<e>(D)| 3|C<x>(1)|'1_2'®f(1)
() If g=(L,r)or=(L,r?) then
012(9) =
|CG(g)] —1\y12.2plp2 _3|CQ4p(1)| — )

Since  Hrcel(g)={(1,1),(I,r),I, )} and () =0(@gH=1
othrewise=0.

2:-Hoo=<(x?P1P2 r)> (a) if g=(I,1) then
_ lec(g)l __ 24.2pi1p2 __ 6|CG4p(q)l _
@22(9) - |CH(g)|®(g) |C<x>(x2p1p2)|(1) 3|C<x>(x2p11’2)|(1)_2'Q)j(l)
(®) if g=(x1r2,1) then D22(9)
_ lec(g)l _ 242p1p2 .\ _6|CQap(x?PPAl . o opip2
=l PO T eooamimn|( VT campeamn (D720, FF5).
(c) if g=(Lr) then®;,(9)
_ 166(9)| -1y\= 12:2P1p2 o, 1) 31CQ4P @D 59 .
cni 2@+ 0™ N= e ST =5 o 27205 (@
. CcG
@ i g=ewinr)  thenBy(9) =S89+
—1\y— 12.2p1p2 \_3|CQ4p(q)| — ]
8g™) 3|C<x>(q)|‘]+1’ 3|C<x>(q)|'2 2.0;(@)-
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Since Hnrcl(g)={(1,1), (x?P1P2 1), (I,1), (x*?1P2,}and ©O(g) =
0(g™Y) = 1.othrewise=0.

3:-Hss =<(xrlr2r)> (a) if g=(,1) then
_ lc6gl _ 242p1p2  ,_ 6|CR4D(D|  ;_o 4.

P52(9) = [cu(g) ® D Tiervn I 5carwny 1205 (1)

(®) if g=(x»21) then®3,(9)

_ ICG@)I _ _ 24.2pip2 — 61CQ4P(@D|  ;_on ..2p1p2

= e 29 = Teooewny  Tcaaray 1720/ ().

© if g=winl) then  B5(g) = I BB(9) +B(g™H) =

12.2p1p2 _ 31000@|_ o_g 4 (pip2

3|C<x>(xp1p2)|( +1) 3|C<x>(xp1p2)|'2 2.(2)](x )-
. CcG

@ if g=Lr)  then  0n(9) = S®(9)+

-1 12.2p1p2 _ 3lCQap(@)|  o_
29 NF (T cagmen 27225 (@)-

@ if g=@wizr)  thenBs(g) = D@ (g) +9(g7Y) =

|CH(g)|

122p1p2 7 7y 31CQ4P@D|  o_g
|C<x>(xp1p2)l‘1+1) 3IC<x>(xp1p2)|'2 2.0;(q)-

(") if g=(wwzr) then ©3,(9) = S Dgg)+p(gY) =

[CH(g)|
_ 62plp2 _ 64(2p1p2) _ 6|CQ4p(q)| _
3|C<x>(xp1p2)|(1 +1+1 +1) 3|C<x>(xp1p2)| 3|C<x>(xp1p2)|_

2.0j(q). since HAH
cl(@)={U, 1), (x?P*%2,1), (xP1P%, 1), (I,7), (x?P1P2, 1), (xP1P2, 1) }.and
Ag)=A((g™1) = 1.othrewise=0.

4:-His=<(x2,r)> (@) if  g=(L1) then®;(g) =
[CG(9)] _ 242pl1p2 . _ 6|CQ4p(Q)| ,_
i) 29 Tieaneny L caowrny =205 (D
. CcG
(b) if g= (1) thenBuy = 1 (@(g) +
Z{\\_ 12.2p1p2 __3lcQ4p(q)| 4p2
?(97)) 3|C<x>(xm)|(1 1) TCo (4p2)|2—2.@.(x p2),

© if  g=Lr) then  Dug = L@ (g)+p(g71) =

ICH(g)|

12.2p1p2 _ 3lC4p@| o ]

—3|C<x>(x4p2)|(1 1)_—3|c 4pz)|2 2.0;(q).

@ if =) thenBu) =i Si®(9) +0(gTY) =
6.2plp2

(1+1+1+1)= 6.4(2p)  _ 6|CQ4p(q)| =2.0,(q)-

3|C<x>(x4P2)| 3|C<x>(x*P2)| 3|C<x>(x4P2)!

EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 8/ November 2015
8890



Nesir Rasool Mahmood, Zinah Makki Kadhim- On Artin cokernel of The
Group(Qz2mxD3) Where m= 2p1p: and p1,p2 are prime numbers

since HN cl(2)={U, 1), (x*2,1),(U,1), (x**2,1)}and

2(g)=A((g™1) = 1.othrewise=0.

5:-Hse=<(x22,1)> (a) if g=(L,1) then
_ lea(g)l _ 242plp2 . _ 6|CQ4p(@)|l ,_

952(9) = 1y ® 9 Tesammy g aarny 17205 ():

®) if g=(x>12,]) then
_ lea(g)l _ 242plp2 . _ 6|CQ4p(@)|l ,_ 2p1p2

P52(9) = [cug) ® DT oy  Taicanarrny 12 01,

© if g=@vl)  then  Bs(g) = i Bl@(g)+ B9 =

_122p1p2 0 31CQD@] oo o ap2
3|C<x>(x2p2)|(1+1) 3|C<x>(x2172)|'2 2. (Z)](x )

@) if g=(xw1)  then  Bs(g) = B (B(9) +B(g™H) =
12.2p1p2 _ 3lcQap(@)| o_
—3|C<x>(x2p2)|( +1)——3|C<x>(x2p2)|.2—2.(Dj(prz).
@ if g=(lr) then  B5(g) = B®(9) +B(g™) =
. .0;(9).

3|C<>(x2P2)|" 3|C<ac>(x2P2)|

(1) if g=(x102,7) theBs (9) = 1o (B(g) +B(g ™) =

+1)=21P@DI_ o9 gicq).

3|C<x>(x2P2)|’

12.2plp2
3|Cx>(x2P2)]'
. — |CG(g)| _
@ if g=vr)  then  Bs(g) = BB(9) +0(g7) =
6.2p1p2 _ 64(2p1p2) _ 6|CR4p(q)|
3|C<x>(x2p2)|(1+1+1+1) 3|C<x>(x2P2)| 3|C<x>(x2P2)!

=2.®j(q).

(h) if  g=@rir)  thends(g) =15 B®(9)+B(gT) =

6.2plp2 _ 6.4(2pl1p2) _ 6|CQ4p(q)|
PP 14 1+1+
3|C<x>(x2p2)|(1 1+1+1) 3|C<x>(x2P2)| 3|C<x>(x2P2)!

=2.0;(q). since Hn
cl(g)=

{0, 1), (x?P102, 1), (x*2,1), (x?P2,1), (I, 1), (x*P2P2, 1), (x*P2, 1), (x*P2, 1)}
and Ag)=2((g~1) = 1.othrewise=0.

6:-Heo=<(xr2,r)>  (a) if  g=(I1) then ©g(g) =
[CG(9)l _ 242plp2 . _ 6|CQ4p(q)| _

|CH(9)| 2(9) |C<x>(xP2)|'1 3|C<x>(xP2)|_2 '(Z)j(l)

(b) Lf g:(prlpz’ 1)then
De2(9)= lc6to)] ?(g)= 242p1p2_ ;. olcetpl _o 0 ;(x2P1P2) |

|CH(g)I |C<e>(xP2)" 3|Cax>(xP?)|
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©  if  g=(xPW%1)  then  0g(9)= o Dlp(g) +

[CH(9)I
—1\\— 122p1p2 _ 3|ce4p(q)] _ 192
B(g~ )= 3|C<x>(xp2)|\1+1) 3|C<x>(xp2)|.2—2.®j(xp p2)
. CcG
@ if gL then  Be(9)=im(®(9) +
—1\y— 122pl1p2 _ 3|c4p(q)| _ (AD2
P97 )= 3|C<x>(xv2)|‘1+1) Sicooary 2= 2 0i(x p2),
© if g™, 1) then Be2(9)= i 3 (D(9) +
—1yy— _122p1p2 _31CQ4p(@)| o_ . 2p2
?(g™) 3|C<x>(xp2)|‘1+1) 3|c<x>(xp2)|'2 20;(x*P%).
. cG
O i g=@s) then B9 (09 +
-1yy— _122p1p2 _ 3|cQ4ap(q)| — D2
Q(g )) 3|C<x>(xp2)|\1+1) 3|C<x>(xp2)|‘2 2'®](x )
. cG
© i =) then  Be(9)=lG 8@+
—1\y— _122plp2 _ 3|cQ4p(q)] _
29~ )= 3|C<x>(xP2)|‘1+1) 3|Ca>(xP2)| <
20;(q).
h ; —(2D1p2 h ) _lc6(l )
W if  e=xWEY)  then  Be(9)=lrBi@(g) +
—1\\— 122p1p2 _ 3|ce4p(q)] _ )
AC 3|C<x>(xp2)|‘]+1) 3|C<x>(xP2)|'2_2'®J(q)'
. . CcG
© i e=xMPRD) then  Be(9)=i (09 +
—1\ — 6.2pl1p2 y 64(2p1p2) _ 6|CQ4p(q)|
29~ )= 3|C<x>(xp2)|(1+1+1+1/3|C<x>(x1’2)| 3|C<x>(xP2)|
=2 ®](q)
. . CcG
G if  g=x"hr)  then  0a(9)=L@(g) +

|CH(g)|

—i\\_  6.2p1p2 ) 6:4(2p1p2) _ 6|CQ4p(q)|
B(g~ )= —3|C<x>(xp2)|(1+1+1+1/3|C<x>(xp2)| 3|C<x>(xP2)]
=2.90;(q).
. cG
k) i g=xWEY) then  Be(9)=ig B89 +
—1yy_ _ 6:2p1p2 y 64(2p1p2) _ 6|CQ4p(q)|
L C) 3|C<x>(xp2)|(1+1+1+]/3|C<x>(xp2)| 3|C<x>(xP2)|

:2.(31'(6]).
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. CcG
O i g=6"r) then  Bq(9)=igB@(9) +
—{\\_  62p1p2 y 64(2p1p2) _ 6|CQ4p(q)|
29~ )= 3|c<x>(xp2)|(1+1+1+1/3|c<x>(xp2)| 3|C<x>(xP2)|
=2. Q)j (q)
Since

Hnci(g) = (1, 1), @72, 1), @22, 1), (7%, 1), (2272, 1), (1), (22292, 1), (P92, 1), (P2, ), (297, 7), }

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

7:-Hro=<(x%1,r)>, (a) if g=(1,1) then
_ lcc(a)l — 242p1p2  ,_ 6|CQ4p(9)| _
972(9) = \chgy * D T eaoteimn sicaemn 2 010D
(b) if g=(x*11) then
cG — 12.2p1p2
072(9)= 1 2 (B(9) + B9 D=5 B (1 41) =

3|CQ4p(q)l _ (4Dl
3|C<x>(x4P1)|" 2=2.0;(x"").

(c) if g=(Lr) then

_1¢G(9)] 1Ny 122p1p2 _3|cQ4p(q)] o_
972(9)= (crig(P@) + 097 )= 5 mn (M D)=5 oy 2= 2

2;().

@ if gL then  Br()= 1o oi(@(9) +

1y — 6.2p1p2 \_6:4(2p1p2) _ 6]CQ4p(q)|
LC) 3|c<x>(x4v1)|(1+1+1+1/3|c<x>(x4m)| 3|C<x>(x*P1)|

since HAN cl(g)={(1,1), x**1, 1), U, 1), (x***,")}and
Ag)=A((g™1) = 1.othrewise=0.

§-Hu=<(c,r)> (@) if g=(1) then Bay(g) =
|CG(g)|®(g)_ 24.2p1p2 7= 6|CQ4p(q)| _2'(2)].(1)

ICH(g)I [Coe>(x?P)|"7 3|C<r>(x2P)

() if g=(x*1P2, 1)then
_1c6 ()l _ 242plp2 ,_ 6|CQ4p(@)| _ 0 2p1p2

082(D= (11931 2D T oo I sicooearny 2 PTE)

(c) if g=(x1,1) then
_ ¢G9I —1\~_ 12.2p1p2 _

P52(9)= 150 (0@ + 0™ N=5""nmn, L+ D =

3|CQ4p(a)| _ (4Dl

—3|C<x>(x2p1)|'2 =2.0;x"P)

(@ if g=(x*',1) then 052(9)= [ 5(®(9) +

B(g~1))= 12.2p1p2 (1+1)= 31CQ4p(q)| '2=2.¢j(x2p1)_

3|Cac>(x2P)| 3|C<x>(x2P)]
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. _ _lcc(g)l
©  if  g=ln  then  Bu(9)=l Do)+
—1~~_  12.2pip2 _ 3|CQ4p(D)|  o_
2(g 1))_ 3|C<x>(x2p1)|(1+1) 3|C<x>(x2p1)|'2_
2(Z)j(q).
@ if g=(x?P172, 1) then

@82(g)=lcc(g)l(¢(g)+®(g_1))= 12.2p1p2 (1+1)= 31CQ4P@_ o

ICH(g) 3lcar>(x2Ph)|! 3lcas(x2Ph[
2.@1'((]).
@) if g=(x*#1r) thenBs;(9)=1 5 55(P(9) +
—18\Y — 6.2p1p2 y 64(2plp2) _ 6|CQ4p(q)l
09~ )= 3|C<x>(x2p1)|(1 +I+] +1/3|c<x>(x2v1)| 3|C<x>(x2P1)|
2=2.0;(q)
(h) if g=( xLr) then®g,(g9)=—-+(0(g) +

ICH(g)|
1= 6.2p1p2 \ 6.4(2p1p2) _ 6]CQ4p(q)|
®(g )) 3|C<x>(x2p1)|(1+Z+]+1/3|C<x>(x21’1)| 3|C<x>(x2P1)|

2=2 .Q)j(q)

Since

Hrel(g)=

{(1, 1), (x?P1P2 1), (x*71, 1), (x2P1, 1), (I, 1), (x2P1P2, 1), (x*PL, 1), (x2?P1, 1)}
and

Ag)=2((g™1) = 1.othrewise=0.

9:-Hgo=<(xr1,r)> N (a) if g=(,1) then
_ 1c6(9)l _ 242p1p2 . _ 6|CQ4p(D| _ )

092(9) = 11g ® D oo  S3icaorny 2 25D

(b) if g=(x?P1P2 1)then

242p1p2 . _  6|CQ4p| =2 @j(prlpZ)

Do, (9)= LD gy g)=

IcH(g)! |Cae>(xPH ™ 3lca(Ph]
© if  g="WRY) then  Bo(9)=1g (09 +
1y l122p1p2 _3lCQ4p(@)| o_ (+P1D2
P07 = st T Sicanqony 2= 20,677
2.0/ () if g=(wLD)  then Bo(9)=l (B9 +
—1\y_ 12.2pi1p2 _ 3|c4p(q)]
29~ )= 3|C<x>(xPD)| 1+ = 3|C<x>(xP)|”
. . ap1 _lce()l
(e) if g=(x"P%, 1) then 092(9)= 1z (P9) +

122p1p2 4 7= 31CQ4P(D] o_ oop1
3|C<x>(xp1)|\1+1) 3|C<x>(xp1)|'2 2.®](x )_

P(g~)=
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O i e=wLD)  then  Bo(9)=ima(®(9) +
—1\y_ 12.2pi1p2 _ 3|ce4p(q)] _ 1

B(g~ )= 3|C<x>(xp1)|(1+1) 3|C<x>(xp1)|.2—2.®j(xp ).

@ i e=lr)  then  Bo(@)=i B(B(9) +
—1\\— 12.2p1p2 _ 3|c4p(q)| _

D™= g1+ )= gy 2= 2 05(@).

(h) if g=(x?P1P2 1) then

_lc6(9)l —1yy— _ 122p1p2 _3lcQap(@| o_

B92(9)= (P + 097 N= 5 (I )5 oy 2= 2

0i(q@)

© i g=PRD) then  By(9)= i (09 +

—i\\_  6.2p1p2 ) 6:4(2p1p2) _ 6|CQ4p(q)|
29~ )= 3|C<x>(xp1)|(1+1+1+1/3|C<x>(x7’1)| 3|C<x>(xP1)|

=2 .@j (q)
0) if g=(x1,7) thenBo,(9)=1cr 2. (B(g) +

—i\\_  6.2p1p2 ) 6:4(2p1p2) _ 6|CQ4p(q)|
B9~ )= —3|C<x>(xp1)|(1+1+1+1/3|C<x>(xp1)| 3|C<x>(xPL)|

2=2.0,(9)

®) i = xmir) thenBo(g)= 15 (B(9) +
D(g™)= T2 (114141 D dcom @)

2=2.0;(q)

) if g=(xrLr) then
thenBo(9)= 1 5. (B(g) +

[CH(g)I
—1\ — 6.2p1p2 y 64(2p1p2) _ 6|CQ4p(q)|
29~ )= 3|C<x>(xp1)|(1+1+1+1/3|C<x>(x7’1)| 3|C<x>(xP1)|

2=2.0;(q)
Since Hrel(g)=

{(1, 1), (x?12,1), (xP*%2,1), (x***, 1), (x?*, 1), (xP1, 1), (I, 7), (x?P P2, 1), (xP*P2, 1), (x*P2, r),}
(x2PL,7), (xP1,7)

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

10:-Hio1=<(x%,r)>; (a) if g=(11) then
_ 1G9l _24.2p1p2 ,_6|CQ4p(q)| _ .
0102(9) = e DT e I Ficaoanr 2 05D
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(b) if g=(x#2,1) then
_lcG(9)l 1\~ 12:2p1p2
0102(9)= (a3 (B(9) + (g ™= 5ol (1 + 1) =
3|CQ4 .
%.2 =2.0,(x*P2) ) if g=(x*.1) then
_ 6@l —1yy— _12:2p1p2 _ 3lcedp@l , _
2. (Z)j(x4p1)
if g= — 1¢6lg)l -1yy= _12:2p1p2
(@) if g=(1,1) then B10(9)= 1 2(B(g) + B(g™)= sl (1 +
b = 09l 2 —2.0,:%)
. G
©  if  g=In  then  Bin(@)= 5 (®(9) +
—1\y— 122p1p2 _3|CQ4p(q)| o_
2~ )= 3|C<x>(x4)|‘1+1) 3|C<x>(x4)|'2_
. G
" if g=(x27) thenB10(9)=1cp Bi(B(9) +
Z{\\_  62p1p2 ) 6:4(2p1p2) _ 6[CQ4p(q)|
29~ N= 3|C<x>(x4)|(1+1+1+1/3|C<x>(x4)| 3|Cc<x>(x?)|
2=2 (D,(q)
. G
® if g=(x#1,7) thenB102(9)=1cr Bi(B(9) +
1\ — 6.2plp2 \ 6.4(2p1p2) _ 6/CQ4p(q)|
29~ )= 3|C<x>(x4)|(1+1+1+1/3|C<x>(x4)| 3|C<x>(x?)|
2=2 (D](q)
. G
) if g=(x47) then®102(9) = (0(9) +
—1yy— _ 6:2pip2 1 6:4(2p1p2) _ 6|CQ4p(q)|
Q)(g )= 3|C<x>(x4)|(1+Z+]+1/3|C<x>(x4)| 3|C<x>(x%)|
2=2 (Z)j(q).
Since
Hnel(g)=

{(, D), (x*2,1), (x*1,1), (x*, 1), (I, ), (x*P%,7), (x*P1, 1), (x*, 1)}
And A(g)=2((g~1) = 1.othrewise=0.

11:-His=<(x2,1)> (a) if g=(1,1) then
_ 1cc@)l _242p1p2 ,_6|CQ4p(q) _ .

P11209) = ¢ P D= oo Tsicamtenn 2 21D

() if g=(x?P'P2 1)then
_ 16| _24.2p1p2 ,_6|CR4p(QI_ (.2p1p2

011209016 (g P Z oo stcamieny 2 DI

EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 8/ November 2015
8896



Nesir Rasool Mahmood, Zinah Makki Kadhim- On Artin cokernel of The
Group(Qz2mxD3) Where m= 2p1p: and p1,p2 are prime numbers

(c) if g=(x42,1) then
SO ~1y)=_122p1p2_ _
0112(9)= o 5 (0(9) + O(g =502 (1 + 1) =
3|CQ4p(@|  _ (~AD2
3ol 2=2.0;(x*P%)
. G
@ if  g=(x*%1) then <z>m(g)-|'c,,§~"§'|(¢(g) +
—1\y_ 12.2p1p2 _3|CQ4p(q)| 212
(e) if g=(x41,1) then
_1¢G(9)| -1 12.2p1p2 3|€Q4p(9)|
0112(9)=( G 51(@(9) + B(g™N=502 T (1 + 1) = 5 ZEFE,
2. (Z)j(x4p1)
. G
@ it g=(x™\,1) then D112(9)=1cp B 1(@(g) +
—1yy— _122p1p2 _3|CQ4ap(q)| — a2p1
blan 3lcac>(x?)| 1) 3|C<x>(x2)|'2 2.0,
if o= — 169l -1yy= _122p1p2
(@) if g=(x1,1) then B112(9)=15;, 5:(0(9) +B(g™N)=5 22 (1 +
_ 3lcQ4p@l 5 _ o
1) = 3|C<x>(x2)|'2 =2.0;(x%)
if g= = 1c6lo)] ~1yy= _122p1p2_
(h) if g=(x2 1) then B112(9)=15a Bi(B(9) + B(g™))= 5o B (1 +
_ 3lce4p@l - _ (2
1) = 3|C<x>(x2)|.2 =2.0;(x%)
@) if g=(Lr) then
_1cc(9)l —1yy_ _12.2p1p2 _3lCe4p(@)| o_

(k) i g=xTUr) then  B11p(9)= g a(B(9) +

—1\y— 122plp2 _3lCQ4p(q)| o_ '
Q(g ))_ 3|C<x>(x2)|‘ +1) 3|C<x>(x2)|'2_ 2 Q)](q)
. cG
¢ if g=(x27) then:12(9)= ¢ 5i(0(9) +
—18\Y — 6.2plp2 \ 6:4(2p1p2) _ 6/CQ4p(q)|
Q)(g )= 3|C<x>(x4)|(1+Z+]+1/3|C<x>(x2)| 3|C<x>(x2)|
2=2 (Z)](q)
. cG
(m) if gL then  Bi(9)= i S(B(9) +
—1\y_ _ 6.2p1p2 1 6-4(2p1p2) _ 6/CQ4p(q)|
(Z)(g )= 3|C<x>(x2)|(1+1+1+1/3|C<x>(x2)| 3|C<x>(x2)|
2=2 Q)J(q)
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. cG
(n) if g=(x1,7) then:12(9)= e 5i(0(9) +
—1\y_ _ 6.2p1p2 1 6-4(2p1p2) _ 6/CQ4p(q)|
®(g )= 3|C<x>(x2)|(1+Z+]+1/3|C<x>(x2)| 3|C<x>(x2)|
2=2 (Z)](q)
© i = awL)  thendin(9)= e Dlo(g) +
—18\Y — 6.2p1p2 \ 6:4(2p1p2) _ 6/CQ4p(q)|
(Z)(g )= 3|C<x>(x2)|(1+1+1+1/3|C<x>(x2)| 3|C<x>(x2)|
2=2 Q)](q)
. g A _lcGc(g)l
(v) if g=(x%r) t en®112(g)__|CH(g)|(®(g) +
—1\y_ _ 6.2p1p2 ) 64(2p1p2) _ 6|CR4p(q)|
Q(g ))_ 3|C<x>(x2)|(1+1+1+1/3|C<x>(x2)| 3|C<x>(x2)|
2=2 (D](q)
. 02 A _lcc(g)l
@ if g=(27) then®112(9)=1 52Dl (g) +
Z{\\_  62p1p2 ) 6:4(2p1p2) _ 6[CQ4p(q)|
29~ )= 3|C<x>(x2)|(1+1+1+1/3|C<x>(x2)| 3|C<x>(x2)|
2=2 (D](q)
Since
Hrcl(g)={1,1),(x%»2,1),(x#2,1),(x%2,1),(x %2, 1),(x?1,1),(x*, 1),(x?, 1),
(Lr),(x*P2r),

(x%2,1),(x%2,1),(x*%®1Lr), (x%1,1),(x%7),(x%1)} anddg)=A(g™") =
1.othrewise=0.

12:-Hi2o=<(x,1)>; (a) if g=(1) then 0122(9) =
[cG(9)] _24.2p1p2 ,_6|CQ4p(q)|_ .

e 29T eastr  icam) 2 YD

. — /2 2p1p2 _lcc(gl _24.2p1p2 ,_6[CQ4p(q)|_
if g=(x , Dthen  ©0112(9) |CH(g)|®(9) |C<x>(x)|-1 31Ca00)| 2
@j(prlpZ) . )

o if  g=(xPRY) then  Bin(9)=ig Bi0(9) +

B(g~Y))= 12.2p1p2 (]+1)_3|CQ4p(q)I_2=2 ‘Q)j(xplpZ)

3|C<x>(x)| 3|C<x>(x)|
(d) if g=(x42,]) then
_lc6(9)l —1\y_ 12.2p1p2 _
0122(9)= g Bl(B(g) + B(g ™)) =5l (1 4+ 1) =
3lce4r@l 5 _o 0;(x*P2)

3|C<x>(x)| °
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if g=(xr2,1) then
0122(9)= g Bl(@(g) + B(g )= B (141)Z 88 0= 2
0;(xP2). (e)

@ if g=(x*"",1) then 0122(9) =1 (B (9) +
0g71)= 2L 1) SO 5 5 (o

(&) if =(x%1,1) then B122(9)= Ior D\(B(g) + B(g™ )= 3ol (1 +
b=l 5 _ 5 g, eom)

@& if g=wLl)  then  Bin(9)=15 S(®(9) +
007)= Gt T+ e 2= 2 9107

() if g=(x',1) then B152(9)= | BI(@(9) + B(g™)= 3ol (1 +
1) = —z'li‘i:f((gl' 2=2.0;(x%

(k) if g=(x21) then B122(9)= I Dl(@(g) + B(g™)= ol (1 +
1) = 282 =2, 6;(x?)

W) if g=(x.1) then B12(9)= cH2(B(g) +B(g™N)= 32 (1 +
1) =S8 2 =2.0,(x)

(m) if  g=Lr)  then  Bipn(g)=g B(B(9) +
0(g™))= Jo 2 (1+1)=2 PP 9= 2.0,(q).

() i g= W) then  01:(9)=gp i(®(9) +
Q(g—l)): 12.2p1p2 (1+1)_3|CQ4P(Q)|2: 2 .®J(q)

3|C<x>(x)| 3|C<x>(x)|
© if  g=xWIr) then  D1()= 1 (B(9) +
—1\y— 6.2plp2 \6-4(2p1p2) _ 6/CQ4p(q)|
(Z)(g ))_ 3|C<x>(x)|(1+1+1+1/3|C<x>(x)| 3|C<x>(x)|
2=2.90;(q)
() if =(x#2,7) then®22(9)= 1= 2\(@(g) +
D g s 122(9 \CH ()| 9

. 62p1p2 \6-4(2p1p2) _6|CQ4p(q)|
PG N= Geccm@ T ycasmr sicas 0
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2= 2.0,(q)
. CG
@ if  g=xhr) then  Bip(9)=1g S(0(9) +
—1\+_ 62p1p2 16:4(2p1p2) _6|CQ4p(q)|
Q)(g ))_ 3|C<x>(x)|(1+1+1+1/3|C<x>(x)| 3|C<x>(x)|
2= 2.0,(q)
. CG
(i g=(x?%,7) then D122(9)= 1 B 1(B(g) +
—1\y— 6.2plp2 16:4(2p1p2) _ 6/CQ4p(q)|
Q)(g ))_ 3|C<x>(x)|(1+1+Z+1/3|C<x>(x)| 3|C<x>(x)|
2= 2.0,(q)
) if g=(s#,r) then®12:(9)=1Ea (B (g) +
—1\y— 6.2plp2 \6:4(2p1p2) _ 6/CQ4p(q)| — _
Pl N= 3IC<x>(x)|(1+1+1+1/3|c<x>(x)| 3|c<x>(x)|'2 2.9(a)
. CG
) i e=( wwL) thenBin(9)=irBl0(g) +
—1\y_ 6.2p1p2 16:4(2p1p2) _6/CQ4p(q)|
29~ )= 3|C<x>(x)|(1+1+1+Z/3|C<x>(x)| 3|C<x>(x)|
.2:2.®j(Q)
(w) if g=(xrLr) then
_lcc(g)l
then®12,(9)= |CH(g)|(¢(g) +
—1\y_ 6.2p1p2 16-4(2p1p2) _6|CQ4p(q)|
(Z)(g ))_ 3|C<x>(x)|(1+1+1+1/3|C<x>(x)| 3|C<x>(x)|
2=2.0;(q)
. —(nd A _1¢6(9)|
®) if g=(x47) then®12,(9)=1 2D g) +
—i\\_ 62plp2 16:4(2p1p2) _6/CQ4p(q)|
29~ )= 3|C<x>(x)|(1+1+1+1/3|C<x>(x)| 3|C<x>(x)|
.2:2.®j(Q)
. /oo A _lca(g)l
(w) if g=(c27) then®12,(9)=152 D0 (g) +
—1\y_ 6.2p1p2 16:4(2p1p2) _6/CQ4p(q)|
®(g ))_ 3|C<x>(x)|(1+1+1+1/3|C<x>(x)| 3|C<x>(x)|
2= 2.0,(q)
(x) if g=(x,7) then®:22(9)=1oD(p(g) +
’ ICH(g)|
6.2p1p2

16:4(2p1p2) _6|CQ4P(D)| o_ ]
(I+I+1+ 1) S atces oo 2= 2 2i(@)

P(g~)=

3|C<x>(x)|
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Since

Hrel(g)={(1,1),(x?1r2, 1),(xp2,1),(x 2, 1),(x%2, 1), (xP2, 1), (x %1, 1), (x?1
), (xp1,1),(x4, 1), (x2,1),(x, 1), (L), (x%P2,r),
(xp1p2,r),(x%2,1),(x%2,1),(xP2,1), (x %L, 1), (x%1,7), (2P, 1), (x4, 1), (x2,1), (x,T)}
And A(g)=0((g™1) = l.othrewise=0.

13- Hp=<y,r)> (@) if g=I1) then  013,(9)=

1CG(I _242p1p2 ,_ _

o) f  g=(y31)  or  (x®%1)  then  @13(9) =

[CG(g)| _242p1p2 ,_ . s
|CH(g)I®(‘g) PR 2.(2p) =2.Q 41 (x1P2).

© if g=0D) or (%) then 015(9)=1Ble(g) +
B(g~))= S(1+1)=4.

@ if g=(L7) thenB152(9)= o Bi(0(9) +
B(g~)= = (1+1)=2.(2p)=2. B111(a).

(@ if g=(%r) or (xwir) then Biz(g)= B (B(9)+

B(g~)=222 (1 + 1)=2.(2p)= 2. Bi11(q).

2

() if g=() or (i) then  Bi5(g)=15 B(B(9) +
B(g~ ) Zo(1+1+1+1)=4.

Since  Hrel@=((1,1), % D, 0,1, 1,1, %1, 0.7)}  And
Ag)=2((g™1) = 1.othrewise=0.

14:-H142=<(xy,r)> (a) if g=(1) then®14,(g) =
T 0(g)= 122 1=2.(2p) =2.8142(D).

12.2
1

ICH(g)I

®) if g=((ey )2, D=(x172,1) then®.147(g) =
:5138%: ®(g)‘24'21pzlp2-1 =2.(2p) =2.0 ;. (x> 1p2).

© if g=(xy) or ((P1) then B1p(9)= 5 B(B(9)+
B(g™N=; (1 + D=4.

(@) if g=(L1) then Bui2(g) = 12 2(B(g) + B(g ™) =22 (1 +

D=2.2p)=2. Di42(q).
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@) if g=(E)n)=wsr) then 012(9) = LDa(g) + 0 (g™
=222 (14 1)=2.(2p)= 2. B112(q).

(O i g=yr)  or()in)  then  Bip(9)=15 BB(9) +
Q)(g‘l))%(1+1+1+1)=4.

Since

Hrel(g)=

{0, D, ()% Dy, D, (1), ()%, 1), (xy,7)}And B(g) =
0((g~Y) = 1.othrewise = 0

Case (1II).:-

Consider the group G=(Qp1p2 XD3) and if H is a cyclic subgroup
of (Qupip2x{s }) then H=<(q,s)> and @ the principle character of
H and @j Artin-s character of Qupip2 , 155<1+2 ,by using theorem.-

(st , if i € HNcl(g)

0;(9) = {ICHO(g)l Xizy O(hD) if HNel(g) = 0 }

H=<(q,s)>

1:-His=<I,s)> (a) if g=(,1) then ©,3(9)= |CG_(9)|(Z)(9) =

ICH(g)I

242p1p2 . _6|CQ4p(D| 1 _q 4.

2lc<x>(D)|’ 2|C<x>(l)|'1_3'®](1)'

(b) if g=(Ls) then 013(9)=
[CG(g)] _ 82pl1p2 . _2|CQ4p(Q] 1_

ICH(9)| ®(g)_2|c<x>(1)|'1_2|c<x>(1)|'1_¢f (@)

Since Hnel(g)={(1,1), (I,s)} othrewise = 0

2:-Has=<(x201r2 g)> (a) if g=,1) then D,3(9)=

ICG(g)I(D(g): 24-2p12p2 1=_Slcedp@|

|CH(g)| 2|C<x>(x2P1pP2))| 2|C<x>(x2pP1P2))|

=3.05(D).

(b) if g=(x*21) then 023(9)=
Ilgfligll ®(9):2|C<2:>25x1£,21p2)|' zzlciligl(}fz(gil’z)l'l ==3.0i(*7P%).

(© if g=(Ls) then 023(9)=

[CG(9)I _ 8.2p1p2 ___ 2|cQ4pq)l _
ICH(g)| ®(9)_2|c<x>(x2p1p2)|'1_2|c<x>(x2pw2)|'I_Q)f (@.
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(d) if g=(x?r12,3) then B23(9)=

[CG(g)] _ 8.2pl1p2 _ 2|cQ4p(q)| L
|CH(9)| Q)(g)_2|C<x>(x2p1p2)|'1_2|C<x>(x2p1p2)|' 1=0j(q).

Since Hrel(g)={(I, 1), (x?P172,1), (1, s), (x?P1P2,5)} And 0 (g) =
0((g~1) =1 othrewise = 0.

3:-Has=<(xr2,8)> (a) if g=(I,1) then @s3(g)= EDlg(g) =

[CH(g)|

24.2p1p2 _ 6|CQ4p(q)| _ .
PP L aicarsgerieyy L 0- A1)
(b) if g=(x?r1r2,1) then P33(g9)=
[CG(9)I _ __ 24.2plp2 —__ 61CQ4p(q)| —9 ).(+2P1p2
|CH(g)|®(g) T 2|c<x>(xP1P2)|’ 2|C<x>(xp1p2)|'1 3.05(x )-
(c) if g=(xr1r2,1) then P33(g9)=
[CG(g)]
—==(0(g) +
|CH(9)|

—1yy—_ 12.2p1p2 __3lCQp@DI| _ o_q & (rpip2
29~ 2|C<x>(xp1p2)|( ) 2|C<x>(x1’11’2)|’2 S'Q)J(x )
(d) if g=(Ls) then P33(g9)=
[CG(g)] _  82pip2 __ 2|CQ4p(a)| _
|CH(g)|®(g)_z|c<x>(xv1p2)|‘ _2|c<x>(xv1v2)|‘1_¢f(q)'
(e) if g=(x%1rZs) then P33(g9)=
[CG(9)] __ 82pip2 __ 2|ce4p(@)l _
|CH(g)| ®(g)_2|c<x>(xp1p2)|'1_z|c<x>(xp1p2)|'1_¢f (@)
® if  g=(2s)  then  Os(g)=  SDlg(g)+

|CH(9)I

@('g—l)): 4.2pl1p2 (1+1): |CQ4p(q)| 2:®](q)

2|C<x>(xP1P2)| 2|C<x>(xP1P2)|"
Since Hnel(g)=
{1, 1), (x?P1P2,1), (xP1P2,1), (I, 5), (x*P1P2,5), (xP'P?,5)} And B(g) =
?®((g~1) =1 othrewise = 0.

4:-Hi=<(x®28)> (a) if g=(,1) then 0,3(g)= CDg(g)=

[CH(9)|
24.2p1p2 _ 6|CQ4p(q)| _ :
z|c<x>(x4v2)|'1_2|c<x>(x4v2)|‘1_3'¢J(I)'
b)if  g=x*1)  then  Bu(9)= BB+
—1yy—_ 122p1p2 —_3lcQ4p (@)l —20h . (+4D2
) 2|C<x>(x4P2)| +1) 2|C<x>(x4p2)|'2 3(2)]()( )-
(c) if g=(L,s) then D43(9)=
[CG(9)| ___ 82pilp2 __2|CQ4p@|  1_x
ICH(g)| Q(g)_2|c<x>(x41’2)|' _2|C<x>(x4p2)|'1_®] (@).
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. _ _ [CG(9)|

@ i g then  Bu(e)= 1 Dlo(g) +
—1\\— 4.2pl1p2 _ |ce4ap(q)| s

(g ))_2|C<x>(x4p2)|(l+1)_2|C<x>(x4p2)|'2_®] (@)

Since Hnel(2)={(1,1), (x*?%,1), (I, s), (x*??%,5)} And ®(9) =

0((g~1) =1 othrewise = 0.
5:-Hs=<(x¥%8)> (a) if g=(,1) then @s3(g)= =Dlg(g) =

ICH(g)|
24.2p1p2 _ 6|CQ4p(q)| _ :
2|C<x>(x2p2)|'1_2|C<x>(x2P2)|'1_3'(2)](1)'
(b) if g=(x?r1r21) then Ps3(g)=
|CG(g)] _ 24.2p1p2 — 6|CQ4p(q)| — (v2D1p2
|CH(9)| 2(9) = 2|C<x>(x2P2)|" 2|C<x>(x27’2)|'1 3.0i(x )-
. —(«4p2 - |CG(g)]
© i g=(x*%1)  then  Bs(g)= (B9 +
—1\y_  122p1p2 —_3lCe4p@| o_ (+AD2
C) 2|C<x>(x4p2)|\1+1) 2|C<x>(;»c4pz)|'2 3. Q)J(x )
i =(x202 = €69l
@ i g=@m2D)  then Ol HBlo(e)+
—1yy—_ 122p1p2 _ 314D o_n & (v2D2
29" e M DV s vy 273 05 (X770
(e) if g=(L,s) then Ps3(g)=
[CG(9)I ___ 8.2pilp2 __2|ce4p(q)l —_
ICH(g)| ®(g)_2|c<x>(x21’2)|'1_2|C<x>(x2P2)|'1_®j (@
(® if g=(x?r1PZ,5) then®s3(g)=
[CG(9)I ___ 8.2pilp2 __2|ce4p(q)l _
ICH(g)| ®(g)_2|c<x>(x21’2)|'1_2|C<x>(x2P2)|'1_®j (@
0 o (4p2 — |CG(g)]
(g) if g=(xr?,5) then Bs3(g)= [ 7= (B(g) +
—1\y—_ 42p1p2 —_ lCQ4p(@)| —h
C)) 2|C<x>(x2p2)|\1+1) 2|C<x>(x2p2)|'2_®] (@.
] =(x2p2 = ICG—(g)l
h) i g=%9)  then  Os(g)= (B9 +
—1\y—_ 42p1p2 —_ lce4p@| — .
209 ))_z|c<x>(x2p2)|\1+1)_z|c<x>(x2p2)|'2_®1(q)'
Since
Hnel(g)=

{(1‘ 1)‘ (xzplpz‘ 1)‘ (x4p2, 1), (XZPZ, 1)' (1‘ S), (x2p1p2's)‘ (x47’2,5), (x2p2, S)}And ®(g) —
?((g~Y) =1 othrewise = 0.

6:-Hes=<(x?%,5)> (a) if g=(I,1) then @s(g)= %@@):

24.2p1p2 _ 6|CQ4p(Q)| _ .
2|C<x>(xP2)| 1_2|C<x>(xp2)|' 1_3~®J(D~
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(b) if g=(ar2, 1) then D63(9)=
D 0(g) = Joem B 1= P T 1=3.0i(x 2P 172),
© if  g=(1)  then  Bgl)= o S(B(9)+
O e e A ()
@if  g=6*1)  then  Bgl)= o (B(9)+

—1yy—_ 122p1p2 __31Ce4P( D] 9_a ¢ . (.42
B(g™h) 2|C<x>(xp2)|\1+1) 2|C<x>(xpz)|.2 3.0;(x"P%).

€ if  g=x»%1)  then  Pe(9)=  LWlgg) +

ICH(g)|
-1\y—=__12.2p1p2 _ 3lcQ4p@)| o_
09 1))_2|C<x>(xp2)|(1+1)_ 2=3.0;(x?P?).

2|C<x>(xP?)]

O if g=(0%1) then Bg(g)= 1o (B(g)+

—1yy—_ 12:2p1p2 —_3lCe4p(@)| o_ (2D
?(g™h) 2|c<x>(xP2)|\1+1) z|c<x>(xP2)|'2 3.0;(x*P).

(2) if g=(Ls) then D63(9)=
o1 2O s e iy 101 (@)
(h) if g=(x0102,s) then®g;(9)=
o1 * @) o e ey 101 (@)
) if  g=Gere)  then  Og(9)= S (B(9) +
09~ )= e (141)= R 920 (g).
() if  g=&%9)  then  Balg)= T S(B(9)+
O T T T 1O
() if =629  then  Bulo= G BOW)+
09 ™) ey ()= 279, (@):
O if  g=%e)  then  Bgle)= o S(B(9) +

—1\\_ 4.2pip2 _ lce4p(@)] —
CRD) s G Vo 2=0;(q).

2|C<x>(xP2)|

Since
Hnel(g)=11I,1),(x?r1r2,1),(xP1P2,1),(x42,1),(x?2,1),(xP2,1),(I,s),(x?P1P2,
s),(xPIP2,5), (x4P2,5),(x2P2,5),(XP2,5)}
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And @(g) = 0((g™1) =1 othrewise = 0.

7:-Hu=<(x®1,8)>; ( a) if g=(I,1) then @,3(9)= %(b(gh

242pip2 _ _ 6|CQ4p(q)| 1=3.0j(D).

2|C<x>(x4PY)|"T 2|C<x>(x4PL)|

b) if  g=&®L1)  then  O(g)= I Dl(B(9)+
—1yy—_ 122p1p2 — 3|CQ4p(q)| — a4pl

2(g7) 2|c<x>(x4p1)|\1+1) 2|c<x>(x4p1)|'2 3.0;(x™7)

(©) if g=(L,s) then 073(9)=

[CG(g)] ___ 82pilp2 __2|cQ4p(@) 4 _

ICH(g)| ®(g)_2|c<x>(x4pl)|'1_2|C<x>(x4pl)|'1_®jq)'

. _ _ [CG(9)I

d if  g=(x%,s)  then  @73(g9)= \critgy (2@ +
—1\y—__ 42p1p2 —_ 1Ce4p(@)] —0 .

Q)(‘g )) 2|C<x>(x4p1)|\1+1) 2|C<x>(x4p1)|'2_®] (CI)

Since Hncl(g)={(1,1),(x*1,1),(1,8),(x*1,8)}

and@(g) = 8((g™1) =1 othrewise = 0

8:-Hu=<(x,9)>; ( ) if g=(L1) then Bg3(g)= 5 B B(g) =
24.2p1p2 _ 6|CQ4p(q)| _ .

Pees G2 L aicexs oy Lo 91D

(b) if g=(xh%, 1) then D53(9)=
:gg—i;ll(b(g) - zlcfk?(izf’l)l' _zlcilaccffxilpl)|'1:3'®j(x2p1p2)'

© if  g=(*.1)  then  Og(g)= (B9 +
0(g )= s (14 1)= 2 S 23,0 (xP1)

@ i g=6®)  then  Bgl9)= L B(B(9)+

—1\y_  12.2p1p2 __ 3lCe4p@| o_ 2p1
g™ 2|c<x>(x2p1)|(1+1) 2c<xs (D)2 0; (")

(e) if g=(,s) then Pg3(9)=
[CG(9)| Q)(g)_ 8.2plp2 1= 2|CQ4p(q)| 1=®] (q)

|CH(g)| 21C<x>(x2PL)|"T 2|C<x>(x2P1)[’
& if g=(x*12,s) then@g3(g)=
[CG(9)I _ 8.2pilp2 _21c04p(q)|  +_
|CH(g)| 2(9) 2|C<x>(x2PL)|" 2|C<x>(x2p1)|'1_®j (@-

1 CG
(g) if g=(x15) then Dg3(9)= lca@l @(9) +

[CH(g)I

—1\y—_ 42plp2 ___lce4p(@)] —
209 ))_z|c<x>(x2v1)|(1+1)_2|c<x>(x2p1)|'2_®f(q)‘
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h) i g=6vle)  then  Ou(g)= I Dl(@(9)+
@(g_l)): 4.2p1p2 /1+1)_ |CQ4p(q)| 22@](‘])

2|C<x>(xZP1)| T 21c<x> (2P|

Since
Hrel(g)={(,1),(x?1r2,1),(x*1,1),(x?1,1),(L,s),(x2P1r2,5),(x*P1,5),(x2P1,
s)} And@(g) = 0((g~1) =1 othrewise =0

9:-Hos=<(x?L,8)>; ( a) if g=(,1) then @g3(g)= EDlg(g)=

|CH(g)|
g S 12 050
(b) if g=(x*1r2,1) then Bo3(9)=
a1 09 = Tocrsmny sy 1 730G,
(© if  g=(xr2,1)  then = @y3(g)= :gli—gll (@(g) +
0= 112)= B o)
(@ if g=(x"1,1) then D93(9)= llgli—g;ll @) +
09N mam D Sear oy 23 05GP
(@ if =L then  Bu(g)= 1o Dl(p(g) +
055 22 11y L 5.0, o
® if  g=(xr1) then  @o3(g)= %@(9)"‘
09N oami (D gecmariy 273 0561
(2) if g=(Ls) then Bo3(9)=
L 0(0) =Gy 1= cean 150 (a).
(h) if g=(x'r2,s) then@g;(g)=
00 1= P10, (o)
) if  g=Gcvie)  then  Bys(g)= o (B(9)+
o)
G) if  g=(x».s)  then  Bo3(g)= :gz_g"(@(gp,
09~ N 5oty (D= e 2795(0)-

2|C<x>(xPY)|’
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k) i g=le)  then  Bus(9)= I Dl(B(9)+
Ciyy— 42p1p2 o 1CQ4D@ o

(g ))_2|c<x>(xp1)|\ * _2|C<x>(xp1)|'2_®1(q)'

Since

),(x%r1,8),(xP1,8)}
And@(g) = 0((g~Y) =1 othrewise = 0.

10:-Hios=<(x%,8)>; ( a) if g=(I,1) then B;03(g)= ;gg—g;:¢<g>=

242p1p2 L _ 6|CQ4D(D| 1_o 4+
2|C<x>(x4)|.1—2|C<x>(x4)|.1—3.(03(1).

®)if  g=(c%l)  then  Bi(9)= o (B(9) +
-1yy—_12.2p1p2 —31CQ4p(@)| o_ (v4P2
D)) 2|C<x>(x4)|\1+1) 2|C<x>(x"’)|'2 3. Q)] (*P9).
. cG
© if =P then  Ois(@)= o589+
—1yy—_122p1p2 — 31Ce4p(@D] o_ (APl
®(g )) 2|C<x>(x4)|\1+1) 2|C<x>(x”‘)|'2 3. QJ (x )
. cG
@ i =D then  Oi3(9)=  on o (B(9) +
—1\y— 12.2p1p2 _3|Ce4(p| o_ .4
®(‘g )) 2|C<x>(x4)|\1+1) 2|C<x>(x4)|'2_3'®](x )
(e) if g=(L,s) then D103(9)=
1€G(9)] —_82pip2  ,_ 2|CQ4p(@)| ¢_
|CH(g)|(b(g) 2|c<x>(x4)|'1 2|c<x>(x4)|'1_®j(q)'
® i g=x"s  then  Bis(g)= oS (B(9)+
—1\\—_ 42p1p2 —_lCe4p @] o_ .
2(g ))_2|C<x>(x4)|\1+1)_2|C<x>(x4)|'2_®] (@)
. cG
® if  g=(cis)  then  Bia(9)= BB+
—1yy—_ 42p1p2 _ 1CQ4p(@| o_
0(g7)= |C<x>(x4)|\1+1)_2|C<x>(x4)|'2_®] (@)
) i g=(xts) then Bio3(9)= o 5(B(g) +

4.2plp2
2|c<x>(x )|

1+1)=CWP@1_gg 0y

Q)(g_l)): 2|c<x>(xb)|
Since
Hnel(g)={(I,1),(x%*%,1),(x%1,1),(x4,1),(L,s),(x*r2,s),(x*r1,8),(x4,8)}

and@(g) = 8((g™1) =1 othrewise = 0.
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11:-His=<(x%,s)>; ( a) if g=(1,1) then 0,,5(g)=
242p1p2 . _ 61CQ4D(@D| _o 4
2|C<x>(x2)| _2|C<x>(x2)|'1_3'®](1)'
(b) if g=(x2r1r2 1) then
|CG(g)| _ 24.2plp2 — 6lCe4p(@| (2P1p2
|CH(g)| @(g) T 2lc<x>(x2)| 2|C<x>(x2)|'1 3.0i(x )-
(c) if  g=(x%21) then 0113(9)=
—1\y_ 122p1p2 _3lCe4p(@] o_ (~+AD2
C) 2|C<x>(x2)|\1+1) 2|C<x>(;»c2)|'2 3. Q)] (*F%).
(d) if g=(x%2,1) then B113(9)=
-1yy—_12.2p1p2 —31CQ4p(@)| o_ (2P2
D)) 2|C<x>(x2)|\1+1) 2|C<x>(x2)|'2 3. Q)] (9.
(e) if g=(x1,1) then P113(9)=
—1yy—_122p1p2 _3ICQ4P@D| 9_a @ 401
Q(g )) 2|C<x>(x2)|\1+1) 2|C<x>(x2)|'2 3. (Z)] (x )
® if g=(x?r1,1) then 0113(9)=
—-1yy—_12.2p1p2 —31CQ4p(D)] o_ (2P1
L Ca) 2|C<x>(x2)|" +1) 2|C<x>(x2)|'2 3.@](36 )
(g) if g=(x11) then  0143(9)=
—1yy—_12.2p1p2 _3ICQ4p(@D| o_ o
2(g ))_2|C<x>(x2)|\1+1)_2|C<x>(x2)|'2_3'(Z)J (%)
) if  g=(x%1) then  @,13(9)=
—1\y— 122p1p2 _3|C4p ()| o_ (2
C)) 2|C<x>(x2)|\1+1) 2|C<x>(x2)|'2_3'®1(x )
(1) if g=(1,s) then
[CG(9)I __ 82plp2 _2|ce4p(@| 4 _
|CH(g)|®(‘g) 2|C<x>(x2)| 2|C<x>(x2)|'1_®j(q)'
\) if g=(x?rrZ,g)
[CG(9)I __ 82plp2 _2[CQ4p(@)| -_
|CH(g)|(b(g) 2|c<x>(x2)|" 2|c<x>(x2)|'1_®j(q)'
k) if g=(x*2,s) then B113(9)=
-1yy—_ 42p1p2 — 1CQ4p(@D| o_
297 2|C<x>(x2)|\1+1) 2|C<x>(x2)|‘2 Q)] (@)
@ if g=(x?r2,s) then 0113(9)=
—1yy—_ 42p1p2 _ 1CQ4p(@| o_
2(g ))_2|c<x>(x2)|\1+1)_2|c<x>(x2)|'2_®J(q)'
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[CG(9)I
[CH(g)I

D(g) =

?113(9)=

[CG(g)]
[CH(g)|

@(9) +

[CG(9)I
[CH(g)I

(@(g9) +

1CG (I
ICH(9)I

(@(g) +

[CG(9)]

[CH(g)|

(@(g) +

[CG(9)I

[CH(g)|

(@(g) +

[CG(g)]
[CH(g)|

@(9) +
P113(9)=

then®,,3(g)=

[CG(9)]
[CH(g)|

(@(g) +

[CG(g)]
[CH(g)|

@(9) +
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(m) if  g=(xvLe)  then  Bus(g)= BB+
O™ 2 (141)= 2L 5, ),
() i g=(e®ie)  then  Ous(g)= (B9 +
B9 )=t (D= 52 270(@).
) i g=(x's) then Bus()= [ SI(B(9) +
09 ) e by (D= 2 2y 2795(@).
® i =69 then  Bus(g)= 5 B (B(g) +

@(g_l)): 4.2plp2 /1+1): |CQ4p(q)| 2:(31((])

2|C<x> (x| 2|c<x>(x2)|

Since
Hnel(g)={(1,1),(x2r1r21),(x42,1),(x22,1),(x%1,1),(x2r1,1),(x4,1),(x2,1)
,(Ls),(x2P1rZ5),

(x4r2 ), (x2r2 8), (x41,5),(x2P1,8),(x4,8),(x2,8)} and
0(g) = 0((g~1) =1 othrewise = 0.

12:-Hizs=<(x,8)>; ( a) if g=(,1) then ©;,5(g9)= :gzg;:(b(g):
24.2p1p2 . _6|CQ4P(D| 1 _q 4.
2|C<x>(x)| _2|C<x>(x)|'1_3'®J(I)-

(b) if g=(x?r1r2,1) then 0123(9)=
|CG(g)| @(,g) — 24.2plp2 :6|CQ4P(Q)| 1:3'®j(x2p1p2).

|CH(g)| 2lc<x>(x)|" T 2|c<x>(x)|
© i g=1)  then  Bis(g)= T S(B(9) +
—1\y=_12.2p1p2 o, o\ _31CQ4P(D| 9_q ¢ . ..p1p2
L C) z|c<x>(x)|‘1+1’ z|c<x>(x)|'2 3.0;(x )-
. cG
@ i g=&x®1)  then  Oiu(g)= o S(B(9)+
—1\\— 12.2p1p2 _3[CQ4p(D| o_ (+4D2
209 ))_2|C<x>(x)|(1+1) 2|C<x>(x)|'2 3.(2)}(36 ).
. cG
@ if  g=61)  then  Oiu(g)= o (B(9) +
_1\\_ 12.2p1p2 —31CQ4p(D| o_ (+2D2
2(g ))_2|C<x>(x)|(1+1) 2|c<x>(x)|'2 3.9,;(x"P%).
. cG
® i g=D)  then  Bis(g)= (B9 +
—1yy—_12:2p1p2 _31CQ4P@D| 5_n 4 (12D
29~ 2|C<x>(x)|(1+1) 2|C<x>(x)|'2 3.(2)](36 )-
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@ i  g=&®.1)  then  Ois(g)= I l@(9)+
—1\_ 12.2p1p2 _3lCe4r(D| o_ (4Pl
®(g ))_2|C<x>(x)|(1+1)_2|C<x>(x)|'2 3'®1(x Y )
. cG
) i g=(eril)  then  Oin(g)= S (B(9) +
—1\y— 12.2p1p2 :3|CQ4p(q)| — ra2pl
2(g ))_2|C<x>(x)|(1+1) 2|c<x>(x)|'2 3.0;(x")
O i g=&riD)  then  Bis(g)= (B9 +
1\ 12.2p1p2 _31CQ4p(@D| 6_n ;:r\pl
2(g ))_2|C<x>(x)|(1+1)_2|C<x>(x)|'2 3.0j(x"7)
. . cG
() i =D then Bi3(9)= |5 5 (B(g)+
—1\y_ 12.2p1p2 _3IC04P D] 5_q 4 (.4
Q(g ))_2|C<x>(x)|(1+1)_2|C<x>(x)|'2 3.@1(36 )
) i g=eeD) then  Oi5(9)=  1Gp S (A(9) +
—1\\— 12.2pl1p2 \_3|CQ4p(q)| — .9
C)) 2|C<x> ()| +1) 2|C<x>(x)|'2 3.0j(x%)
O if gD then  Bis(9)= B (B(g)+
_1\\_ 12.2p1p2 _3lC4r(D| o_ )
®(g ))_2|C<x>(x)|(1+1) 2|C<x>(x)|'2 3'®J(x)
(m) if g=(L,s) then P123(9)=
[€G(9)] __82pip2 . _2|CQ4p(q)| 1 _
ICH(g)| ®(g)_2|c<x>(x)|'1_2|C<x>(x)|'1_®j (@)
(n) if g=(x7r1rz,s) then®,3(9)=
[€G(9)] __82pip2 . _2|CQ4p(q)| 1 _
ICH(g)| ®(g)_2|c<x>(x)|'1_2|C<x>(x)|'1_®j (@
. cG
© i g=the)  then  Bis(@)= S (B(9) +
—1\y— 42plp2 \N— |CQ4p(q)| —0 .
L C) 21c<x>(x)| 7 z|c<x>(x)|'2 2;(@).
() i g=x)  then  Oinl@)= I S(B(9) +
-1y\y=_%:2p1p2 — 1CQ4p(D| o_ .
2(g ))_2|C<x>(x)|(1+1) 2|C<x>(x)|'2 Q)](q)'
. cG
@ i g=6%9)  then  Oiul@= BB+
—1yy—_4:2p1p2 _1€Q4p(@)| o_ .
2(g ))_2|C<x>(x)|(1+1) 2|C<x>(x)|'2 D;(q).
. cG
() i g=(e%s)  then  Bis(g)= (B9 +
-1yy=_%:2p1p2 —1€04p@| o_ .
2(g ))_2|C<x>(x)|(1+1) 2|C<x>(x)|'2 Q)](q)'

EUROPEAN ACADEMIC RESEARCH - Vol. I1I, Issue 8/ November 2015

8911



Nesir Rasool Mahmood, Zinah Makki Kadhim- On Artin cokernel of The
Group(Qz2mxD3) Where m= 2p1p: and p1,p2 are prime numbers

® if  g=wLe)  then  Bis(e)= L Bl(g) +
005 1)~ om0y,
) i g=GePls)  then  Bis(g)= I Sl(B(9)+
0=t 1 +1)= 28 20, ),
(W i g=(rls)  then  Bus()= L ABl(B(9) +
B9 =5 (1+1)=3 22202 (q).
V) if g=(xhs) then  Bis()= g5 (@) +
B9 =5 (1+1)=3 222 0.2 (q).
w) if  g=(x%9) then  Ou3(@)=  1r 2 (@B(9) +
e
© if  g=(x9) then Bus()= B (@(9) +
09N =5 (1+1)= 22020, (q).

Since
Hnel(g)={(I,1),(x*1r2,1),(x*2,1),(x?2,1),(xP%,1),(x 1, 1), (x?P1, 1), (xP1,
1),

(x4,1),(x%1),(x,1),

s),(x,9)} and B(g) = 8((g™1) =1 othrewise = 0.(

13:-Hi=<(y,8)>; (a) if g=(I,1) then @33(g)= “@lgg)=

|CH(g)|
P 123914 (D).
<b> it g=(y31)  =(x2921)  then  B;33(g)=
[CG(9)I 24.2p1p2
lCH(g)l(D( )_ . 1= 3@1 (x2p1p2)
© if g=(v,1) or (y1) then B133(g)= 1oz 5(0(g) +0(g™) =
=(+1)=6.
(d) if g=(L,s) then 133(g)= oDl (g)=22L12 120, (q).

[CH(g)|
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@  if  g=(?9=(cr%s)  then  Biz(g)=
[€G(9) _82p1p2 , _

|CH(9)|®(9)— P 1=0:41(@).

O if g=(.9) or () thendis(g)= | 5(B(9) +8(g™)
:§(1+1):2.

Since Hnel(@)={(I,1), w3 1), v, 1), 1,s), % 5), (¥,5)} And B(g) =
0((g~1) =1 othrewise = 0.

14:-His=<(xy,8)>; a) if g=(I,1) then @43(g)= LDlg(g) =

ICH(g)
2 1230142 (D).
(k) if g=((xy)%l) =(*w21) then Bia(g)= 1 B0(g) =
24.2p1p2

T_1:3'®i+2(x2p1p2)_

(0) if g=(xy,1) or ((xy)%1) then B,45(g)= LD (g(g) + g(g™D)) =

ICH(g)I
28—4(1+1):6.
(@ if g=(Ls) then B143(9)= 12 2 B(g)="2%.1=0,,5(q).
@ if  g=((y?9) =) then  Buya(g)=
1G] _82plp2
i 2@ 150is2(a).
(0 if g=(xy,9) or ((xy)%9) then B143(9)= 12 (B(g) +8(g™)
:§(1+1):2.
Since Hnel(g)

={(I, D, (0?1, (xy, 1), U, 5), (xy)?,5), (xy,5)}And B(g) =
®((g~1) =1 othrewise = 0.

Note: (xy)2=y?2 since (xy)2=xyxy=
Xyxy.yZy?=xyxy’y’=x(yxy?)y?=xxly?=y%

Example:-(4,2)

Let pi=3 and p2=7; m=2pp2=2.8.7=42,such that p1,ps are prime
numbers, Qm=Qs4, To find Artin’s character of the group (Qs+ x
D3) the cyclic  subgroup of Qs which are
{<I>, <x42>, <x?1>, <x28>, <xl4>, <x >, <125, <xb>, <x3>, <t >, <>, <>, <y
>
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<xy>} and subgroup of D3 which are {<1>,<r>,<s>}
The subgroup of (Qs4 x Dy) are
{<d,1>,<x42, 1>, <x?1, 1 >, <x28, 1 >, <x14, 1 >, <x7, 1 >,<x12, 1> <x6,1 >, <x3,1>,
<X 1>, <2 1>, <, 1>,<y,1>,<xy, 1>,
< r > <xf2r > <x?Lr > <x28r > <xldr > <x’,r > <xl2r > <xbr >,
X3 >, <L > <X >, >,<Y,T >, <XY,T >,
<d,s >,<x12,s >, <x?L s >,<x28,s > <xl4r > <x’,s > <xl2 s > <xb,s >,
<x3,8 >, <4, 8 >,<x2,8 >,<X,8 >,<V,8 >, <XY,8 >}
By using theorem.-

[EEIC)T . _ if hi € HN cl(g)
0;(g) = |CH(§g)| i=1 O(hi) if Hncl(g) =

=Then Ar(Qs«x D3)= Ar(Q2?.5.7 x D3)= Ar(Q:°.3.7) & Ar(D3)
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