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

table Ar(QzmxDs )when m is even number such that m =2p,and p is a
prime number ;where Qzm 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 & 1. Reiner studied Representation Theory of
finite groups.

In 1976, 1. 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 =(D.). In 1995, N. R.
Mahmood studies The Cyclic Decomposition of the factor Group
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cf(Q2m,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.
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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, not
only in other branches of mathematics but also in physics and
chemistry.

Fore a finite group G ,The factor group R(G)/T(G) is called the
Artincokernel 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.

3. Preliminars:[1]:(3,1)

The Generalized Quaternion Group Qom:

For each positive integer m>2 ,Thegeneralized Quaternion
Group Q2m of order 4m with two generators x and y satisfies
Q2m={x" y*,0<h<2m.1,k=0,1}

Which has the following properties {x2m=y4=], yxmy-l=xm},
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Let G be a finite group, all the characters of group G induced
from a principal character of cyclic subgroup of Gare 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 | 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(Cp9)=

I'-classes [1] [xps1] [x=2] [x]
|clal 1 1 1 1
lcp(cly) | p* ps p* p*
@ ps 0 0 0
Dy Ps1 Ps1 0 0
s p p D 0
Dsi1 1 1 1 1

Figure (1): Artin charaters of Ar(Cps)

Corollary:[5]:(3,4)

Let n=P121.Pg22,. Ppanwhere 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(Cp222)...9Ar(Cpn2®) such that

Ar(Cp)=
I'-class [1] [x]
|clal 1 1
|cp(cla) | p p
(o} p 0
(O 1 1

Figure (2): Artin charaters of Ar(Cp!?)
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Where Ar(Cam),m=2.p is Ar(Cz.2p)=Ar(C22p)=Ar(C:22)QAr(p?).

Theorem:[3](3,5)
The Artin characters table of Quaternion group Qzm when m is

an even number and m=2p; p is prim number is given as
follows:

Ar(Cz?p)=
I'-classes (1] [x2p] [xr] [x4] [x2] [x]
|clal 1 1 1 1 1 1
| c2p(cla) | p p p p b p
[ p 0 0 0 0 0
Dy p p 0 0 0 0
[OF] p p p 0 0 0
[on 1 0 0 1 0 0
D5 1 1 0 1 1 0
D¢ 1 1 1 1 1 1
Figure(3): Artin charaters of Ar(C:2p)
Ar(Q2’p)=
I-classes of (Cz2p)
I'-classes (1] [x*] x] | x4 | x4 | [x] [yl | [xy]
clal 1 1 2 2 2 2 20 | 2p
| Cqe2p(cls) | 8p 8p 4p 4p 4p 4p 4 4
(O3] 2p 0 0 0 0 0 0 0
s 2p | 2p 0 0 0 0 0 0
s 2p | 2p p |0 0 0 0 0
Dy 2 0 0 2 0 0 0 0
[OF 2 2 0 2 2 0 0 0
D¢ 2 2 2 2 2 2 0 0
[oF; 2p 0 0 0 0 0 2 0
[OF} 2p 0 0 0 0 0 0 2
Figure(4): Artin charaters of group Ar(Qz2p)
1] [r] [s]
6 0 0
Ar(Ds ):lz 2 nl
3 0 1
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Proposition:[4]:(3.5)
The number of all distinct Artin characters on group G is equal

to the number of T'-classes on G .Furthermore, Artin characters
are constant on each I'-classes .

4. The main results:

Theorem:(4.1)
The Artin-s character table of the group (Q4pxD3) where m=2p,
and p is prime number ; is given as follows:

Ar(Qz.2pxD3)=

The Artin-s character table of matrix from degree24x24 of group
(Q4pxDs3) Table(5)

Proof:
Let gi=(qi,d]) ;qieQp ,djeDs

Case (I):-

Consider the group G=(Q4pxDs3) and if H is a cyclic subgroup of
(Q4px{I}) then H=<(q,1)> and ® the principle character of H and
®;Artin's characters of Q4p ,1<j<i+2 ,The cyclic subgroup of Q4p
which are {<I>},{<x2P>} {<xP>} {<xi>},{<x2>} {<x>} {<y>}L {<xy>),
and cyclic subgroup of D3 which are {<I>},{<r>},{<s>}, by using
theorem:

(o) < (D oy HEEH N el(g)
Bi(g) = {|CH0C_¢.'IEE=1 Ot 1 vei(g) = ‘3}
H=<q,1>:-
.1=6.0j(1)

Since Hnel(T,1)=(I,1)
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2:-Ha1=<(x?,1)> ; (a) ifg:(I,1)thenlE'21(g):|Cﬁ("g':ll 0(g)==—222F

lcatg) 7 |cH(g)|
_ 6|CQ4p(1) _ :
' 1_|C4:J::=(.x2p)| 1= 6{3'} U)
S (<2 _lc6ia)| _242p L_  242p
(b)lfg (X p’]') thenﬁl ll(g) |CHC§"|®(‘9} - |':Hl:§"|.1 |C{:A:}CA2P"|| *
E|CQ4pl:.:: )

| 1=6. 0j(x*P)since Hn cl(x?")=(1,1),(x?*,1)otherwise=0

T c=x= (2P

3:-Hai=< (x,1) >;(a) if g=(I,1) then mgl(g)—:zzg || 0(g) =242 4=

ﬂ icAGo)
= ey 176,010
(b) if g=(x*»,1) then On(g)=(x",1) = [ ZH O(g)= 2
=6.0j(x%P)
(o)if g=(x»,1) then
051(8)= o 05/0(0) + 09 ™) (14 D=2 22 £5.96.0 (x) since

Hnel(x?) = {(1,1), (x?%,1), (x*,1)} otherwise=0

4:-Hu== (x%,1) = ; (a) if g=(1,1) then

|C6(a)| 24.2p __6|cQap(q)|

®41(g):|CHl:g‘j| G(‘g}_wq:x:b(x"'ﬂ' T lcsam (x| 1= 6{3](!)
(b) if g=(x4,1) then

|ccigll 1 12.2p _3cgapiqll o_ .
@41(g)—lmw | (0(g)+0(g~ })_|C‘: )] (1+1)—m.2— 6 .@j(x4)

Since Hn cl(x*)={(1,1), (x*,1)}. Otherwise=0 and 6(g) = 6(g~*)=1.

5:-Hai=< (x2,1) > ;(a) if g=(1,1) then Os1(g)=- 2 0(g)=—222%

|cH(g)| T ea= (x|
E|CQ‘4p(_Q||
1= |Car= (a 2| 1= 663 (1)
2 ICGCQ'I _ 24.2p 6| CQ4p(q)|
(b) if g=(x*?,1) then 5351(g)_|c3(g| (9) < 0]’ 1= o) .1=6
0j(x?P).
(c) if g=(x*,1)then

051(2)Lem(0(g) + 0(g )= (141) =1l 926 0j(x*)

|Ceas ()] |C=az(x®)
(d) if g=(x2,1) then
ﬂBl(g)::zigflll(m@) + (g )= 12.2p _alcqwcq:ul,1+1)_3|cq4p(g:.|‘2: 6

|C=a= (27 |c=a= ()] T czx= (x|
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0j(x*). Since Hn cl(x*)={(I, 1), (x?, 1), (x%,1), (x*, 1), (x%, 1)}
Otherwise=0.and @(g) = 0(g™1)

6:-He1=< (x, 1) = ; (a )ifg=(1,1) then
061(8) =22l gy (g)=—2422_ 1= 2P| 126 (1)

IcH(g)| |Cza=(x)] T |Caz(x)|
(b) if g=(x??,1) then
Oe1(g)=ofll g (g)=_2420 _ 1 =PI 1 g 2p),

|CH(g]| |cea=(x)] "~ |C=x=(2)]
(c) if g=(xP,1) then
061(8)=| g5, (0(g) + 0(g ™) = 222 (1+1)= 0 1.2=6.0(x?).

|Cq:x:b(.xj||\ [[R==TE]

(d) if g=(x* 1) then
B61(2)=o L (6(g) + 0(g~D)=—222_(1+1)=222 D] 9= 0 (x*).

IcH (gl [c<a=()] |C=az ()]

(e) if g=(x%,1) then
061(8)={ca 3 (0(6) + 0Ly )= (L D= ar 80,226 0.

lc<a= () I ecx=(x)|
(F) IF g=(X,1) then
o) =2 0(g) + 0(g )= 22 (1+1)=

|C=a= ()]

3|cQ4p(q)
| C=ar= ()|

| 2=6 0j(x).

Since
Hnel(x) = {(1.1), (x*7,1), (x%,1), (x*,1), (x%, 1), (x, D}O(g) = 0(g™ 1) =1

otherwise =0.

24.2p

T-Hn=< (1,1) > ;@) ifg=(,1) thenon(g)=1z 2l 0(9)="".1=6
@i+1(D).

(b) if g=(y%,1) = (x*7,1) then®;4(g)=
(c) if g=(y,1) or (y3,1) then
ﬂ71(g)=:zfi,gilll(® () + 0(g™H)=2(1+1)=6.2=12.

Since Hnel(g) = {(1,1),(¥%,1), (v, 1)} and 0(g) = 0(g~Hotherwise
=0.

8:- Hs1== (xy,1) = ; (a) if g=(I,1) then @s1(g)=

Oi+2(I).

Ic6 (gl
|cH(g)|

0(9)=—2.1=6 Gin(x??).

lc6(6)|
|cH(g)|

0(9)===.1=6
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(b) if g=((xy)%, D)=(x,1) then e 5= 2 0()="57.1=6 Gira(x).

(c) if g=(xy,12 or((xy)3,1) then
0e:(8)= | 1o (0(g) + 0(g ™). 2(1+1)=6.2=12.
Since H nel(xy) = {(1,1), (xy%,1), (xy,1)} and 0(g) = 0(g 1) =1

Case (II):-

Consider the group G=(Q4pxDs) and if H is a cyclic subgroup of
(Q4px{r}) then H=<(q,r)> and @ the principle character of H and
@j Artin's character of Q4p , 1<j<i+2 ,by using theorem:-
CE@IE,
O [ Aif hi € HNcel(g)

H=<(q,r)>:-
1-Hi=<(Lr)> (@) if g=(1,1) then 0,,= %
_ 24.2p _ 24.2p _6|C@4p(1)] L _ .
0(®) ICHCQZI|( ) Je<a(1)[ _3|C<:x}(1)|'1_2'®j(1)
If g=(I,r)or=(1,r2) then ()
_leGigl i\ 12.2p _3lcQap(D)] o_ .
012(9) = (e (0(9) + 0(g ) =222 (1+1)=5 28 8. 2=2.0j(q)

Since Hnel(g)={(1,1),(I,7),(I,v*)} and 0(g) = 0(g ) =1

othrewise=0.

2:-Hao=<(x%?,1)> (a) if g=(1,1) then
022(9) = e OO (= 2 (1)=2.0j (1)

|cH(g)| |Caxx(x®P) N z|Cars(x®E)
(b) if g=(x?0,1)
)] 20
then®,,(g) = 1S9 g g)=_ 2228 __(1)=81C@rC 1y—9 icx2m),

IcH(g)| |Caxx(@®P) 7 3|caxx(x®F)
(c) if g=(L,r)
_ lcegl]
then®,,(g) = )
(d) if g=(x%,r)
then{ﬂzz[g)=|ca':g"| (®@}+®@_1)}_ 12.2p (1+1)= 3|CQ4p| 92=2.0j(q).

|cH (gl 3|cax(g)] 3| canx(q)|

©(g) + 0(g™1))=—22_(1+1)=—2222L 9-9 0i(q).

ECESON 3jcers(q)|
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Since Hnel(g)={(1, 1), (x?7, 1), (I,7), (x?**,1)}.and
0(g) = 0(g™*) = L.otherwise=0.

3:-Hao=<(x?,r)> (a) if g=(1,1) then
_ |c6g)| _ 24.2p _ 6|CQ4p| 4 _ .
032(8) = ooy O(O)= o 1= 122.0j(1).
(b) if g=(x%,1)
then0s,(g) = @l g(g) = 2222 = 616l q_gq(y2py,

|CH{g)| |Cax>@PI]" ™ 3|cas(xP)|
(c) if g=(x»,1) then
0:,(9) = 90 (g) + (g 1)) = —22_1+1)="19L_9-9 gi(x?).

|cHg)| 3| Carx(xP)| 3| Cerx(aP)

(d) if g=(Lr)

_ leaigl _ 12.2p 2|cQapl
thenﬂggﬂg) = |CHQ§“I|(EI(‘9)+ @(g 1)} 3|Cars(a? Il\l ].) 3P| 2=2.
0j(q).

(e) if g=(x*r,x)

lca (gl -1 12.2p 3|CQ4pl —
then0s;(9) = {Gaai(@(g) + 0(g7) = o (14 1)= 2547 9=9,
0j(q).

(®) if g=(xr,r) then
|C6(a)] iy _ 62D _ 6402p) _
022(9) = {agy@@) + 07N = g (I I I D=2 =
6lcsr| _
3| Conx(x?P)|

2.0j(g)since Hnel(g)={(1, 1), (x**,1), (x¥,1), (I,7), (x*,7), (x¥,r)}.and
B(g)=0((g~*) = 1.othrewise=0.

4:-Ha=<(x4,0)> (a) if g=(1,1)
thenﬁqgcg:, = |¢6(a)] E}(g}_ 24.2p .1_ E|CQ4p|ﬂ 122‘3}(;}

|cH(g)| |Cx(aF)| 3| Car(xY)|
(b)if g=(x*,1)
csta)l -1 12.2p 3lcgapl o _
thenﬁqgcg, = |CH(g) l(ﬂ(g) + E}(‘g )) 3| Corx® Il\l 1) T 2=2.
0j(x*).
(c) if g=(I,r) then
_ lc6lg)l iy 122p _ 3lc4pl
6342(3") - |CHCQ"I|(®E‘9) + Ell:g }) - 3|C<:):>{xq':l|(1+1) alcast) 2=2. @_}'(q)

EUROPEAN ACADEMIC RESEARCH - Vol. ITI, Issue 2 / May 2015
1910



Nesir Rasool Mahmood, Zinah Makkikadhim- On Artincokernel of The Group
(Q2:mxD3) Where m= 2p and p is prime number

(d) if

_ _ lceig)l s~ B2P _
g_(xél’.r} thenﬁ'éﬁ[ﬂ] - |CH(,;':I|(®(‘9) + 5‘3(‘9 )) = 3|C{):>{.J:'1':I|(1+1+1+1)_
6.4(2p) _ 6|CO4p| _ .
3| Ceax(xY)| 3|Coex(x? 2 .9j(q).
since Hn cl(g)={(1, 1), (x*,1),(1,7), (x*,r)}and
?(2)=0((g~*) = 1.otherwise=0.
5:-Hse=<(x2,r)> (a) if g=(I,1) then
_ le6ig)l _ 2432p _ 6|cg4p| — .
052(8) = iy ® O icamca L Fcamy - 2 0I0):
(b) if g=(x?»,1) then
_ le6ig)l _ 2432p _ slcgapl 4 _ e 2
Os2(g) = |CH(gj|®(‘9}_|C{):>{x2j|']‘ 3|Ccr>(xzj||'1_2'®j(x P,
(c) if g=(x4,1) then
_ leaig)l 1 12.2p _ 3|cg4p| — .
052(9) = [o(0(g) + 0(97H) = 5o (14 1) =222 920, .0j(x*),

(d) if g=(x%,1) then
052(9) = :zfrg:‘,llll(g(‘g) +0(g™)) = 3|cl-:iiizjll(1+1)_3|i|§$z|?)|'2:2'®j(x2}'
(e) if g=(I,r) then
0s2(9) = [ (0(g) + 0(g ™) = S (1+1)= 222,225 0j(q).
(f) if g=(e2n,v)

12.2p ‘

the0s;(g) = lcawjl(ﬂ@) +0(g™) = 3|c~::»:>{x=j|\1+1\_ i 2=2.

IcH () TS
0j(q).
(g) if g=(x4,r) then
_ lceig)l _ine _ B2p _ 64(2p) _
0s2(9) = |CH(.9'",I|(®(‘9} +0g™N= 3|cm{x?:.|(1+1+1+1) 3|cars(a®)]

oo =2 0j(q).

3| Cars(x®l
(h) if g=(x*,r)
then®s,(g) = lmml(ﬂ[‘g) +0(g ) = —22F _(1+1+1+1)=22C@")

lcH{g)| 2| Caxx(a?)| 3|Carx(x®)|

=2.0j(g)since HN

6]CQ4p]
3| Cor(x?]

cl(@)={(, 1), (x°7, 1), (x*,1), (x%,1),(I,r), (x*?,7), (x*,7), (x%, 1)} and
B(2)=0((g~*) = 1.othrewise=0.
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6:-Heo=<(x,r)> (a) if g=(1,1) then
lca(g)l _ 24.2p _ 6lcgear| _ .
062(9) = 0(g) 1 2.0j(D)

IcH () e ]

(b) if g=(x2?’,1)then D¢ (g):% 5'3(‘9}— 24.2p 1= slcgsp| =9 _ﬂj[xzr’}.

Tlowsx)| T 3| Cans(x)]

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

Ic6(g) 12

Oe (0)7 i (0(9) + O(g ™5 A+ =222 9= 2 0j(x?)

3| Ceaex(x)|
(d) if g=(x*,1) then
leG gl 12.2p

062 () i 0@ + Ell:‘g_1}):3|ch':(.rill(l-i_1)_3|3.l§icljj|‘2: 2.0j(x*).
(e) if g=(x%,1) then
o920+ 0™ ()25 5 e
) if g=(x,1) then

Ic6(g) 12

0e2 (97 (0(9) + O(g ™)t (14 1) =22 9= 2 0j(x).

3| Ceaex(x)|
(g) if g=(I,r) then
lc6(g)| 1220

Oe2 (9) e P9 + {3(9_1)):3|c-m(x:nl\H1)_a|3._li$cﬂtul‘2: 2.0j(@:
(h) if g=(x??,7) then

Oz (9)7 et (0(g) + 05 ™)=5 e (1+1)=2122L 9= 9 0j(g).
(@) if g=(¢*,r) then

06 (9 l(0(g) + (g5 o2 s (1+1+1+1) 220 oicees

3| C<a=(x)]| 73|cex=(x)] 3|C=x=(x)]
=2 .0j(q).

() if g=(x*,7) then

Oula 000+ 005 (11410400 e

3| C<a=(x))| 73|cex=(x)] 3|C=x=(x)]
=2 .0j(q).

(k) if g=(x%,7) then
ﬂﬁgig}zlmml(ﬂﬂg)ﬁ-5'3(.9_1)): 6.2p (1+1+1+1) 6.4(2p) _ 6|CQ4p|

IcH (g 3|c<a=(x)] 3|C=az(x)|  3|C=x=(x)|
=2.0j(q).
(1) if g=(x,r) then
@Ezig}=lmml(§3(‘g)+ﬂﬂg_l))= 6.2p (1+1+1+1) 6.4(2p) _ 6|CQ4p|

lcH (g 3|C<a= ()| 73|cex=(x)| 3|C=x=(x)]

=2. Bj(q).
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Since
H
nel(g) = {(1,1),(x*,1), (x*, 1), (x4, 1), (6%, 1), (x, 1), (1,7), (2%,7), (2, 7), (x*,7), (32,1), (7))

And @(g)=0(g!) = 1.otherwise=0.

T:-Hi=<(y,0)> (a) if g=(L,1) then 0,,(g) = o 0(g)=2+%.1=2.(2p)

IcH(g)]
=2.0:,1(D.
(b) if g=(y".1) or (x,1) then 0;(g) = {5 0(9)="1.1=2.(2p)
=2.0,,1(x%).

(©) if g=(y,1) or (y%,1) then 0,,(g)=jcai(0(g) + B(g ™ N=2(1+1)=4.
(@ if g=(L,v)

theng,  (g)=oaai(0(g) + 0(g )=t

(e) if g=(y%,r) or (x2*,r) then
072(9) = {5 (0(g) + 0(g )= (1 + 1)=2.(2)= 2.0,.4(a).

(®) if g=((y,r) or (y3,r) then

072 ()2 (6(g) + 0(g )=(1+1+1+1)=4,

Since Hnel(g)={(1, 1), (¥% 1), (v, 1), (1,7), (¥%, 7). (v.7)} And
B(g)=0((g~*) = 1.othrewise=0.

12.2p

—(1+1)=2.(2p)=2.0,, ().

8:-He=<(xy,1)> (a) if g=(I,1) then®s;(g) = 1o 0(g)=22%.1=2.(2p)

IcH(g)l
=2.05,5(D).
(b) if g=((xy)%, 1)=(x2,1) then0y, (g) = 1= 0(g)="2=".1=2.(2p)
=2.0,,,(x%).
(c) if g=(xy,1) or ((xy)3,1) then
052(9) = (o (0(g) + B(g ™)== (1 + 1)=4.
(d) if g=(L,1) then 0g; (9) = | (6(g) + 0(g™))

|cH(g)]
_12, 2p

= (1+1)=2.2p)= 2.0, ().
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(e) if g=((xy)2 1)=(x,1) then 0a, (g) = [z (0(g) + 0(g™)

_12.2p

=, (1+1)=2.2p)= 2.0,,(q).

(®) if g=(xy,r) or((xy)3,r) then

Doz ()= (0(g) + B(g ™))=L+ 1+1+1)=4.

Since
Hnel(g)=
{(1,1), ()2 D0y, 1), (17, ()2, 7), (xy,7)}And 0(g) = 0((g ™) = 1. othrewise = 0.

Case (III):-
Consider the group G=(Q4pxDs) and if H is a cyclic subgroup of
(Q4px{s }) then H=<(q,s)> and @ the principle character of H

and @ Artin's character of Qup, 1<j<i+2 ,by using theorem:-
6@l E, o
O [ Aif hi € HNcel(g)
?j(g) = {ICHU@I; O it g ci(g) = 0

H=<(q,s)>
1:-Hiz=<(I,s)> (a) if g=(1,1) then

_lcGig)| 24.2p 6|C04p|

013(0) g 0g) = 2|c<x>cr:||'1_2|c=:x>c::n|'1:3'®j(1)'
() if g=(Ls) then 0.4(g)= ol ¢(g)=—22E__ 1=l jgy.

|CH{g)| 2|Czx=(N] T 2|c=x=(0)

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

2:-Has=<(x?r,8)> (a) if g=(1,1) then
ﬂza Cg)zlcacgall E'(g}_ 24.2p 1— E|CQ4P|

|CH{g]| 2|c<a=(x2P)|" T 2|ccas ()|
=3.05(D).
e (9 _|c6lg)| N 242p _  B|CQ4p|
(b) if g=(x*,1) then 05 (g) |cn(gj.|®(9’ z|c<x>(x293.|'1 2|cza=(xmF
==3.0j(x??).

(c) if g=(I,s) then
0,5 (g}:wawﬂ 0(g)= 2.2p 1= 2jcg4p| 1=0j(q).

|CH(g)| 2jcea=(x*P)| T 2|Cax=(xFY
(d) if g=(x?»,s) then
0z (I 0(g)= 222 1= 2010 (q).

|CH(g]| 2|C<a=(aB)| T 2|C<a=(aBE)]
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Since
Hrel(g)={(1, 1), (x%%,1),(1,5), (x*7,5)} And O(g) = 0((g™*) =1

othrewise = (.

3:-Has=<(x?,s)> (a) if g=(I,1) then
033 (g)= ol g(g) = 222 __ 1= _EICP_ 13 (1),

[CH(g)| 2|C<a=(xP)|' T 2|C<a= (2P|
(b) if g=(x?»,1) then
0pa (g =L gg) = 2220 1= 6l 13 g 20y

|cH(g)| 2|C<x>(P)|" T 2jCas (2P|
(c)if g=(x»,1) then
023 (9= 2 (0(g) + (g~ )= __(1+1)=—2L%PL_ 9=3 gj(x).

|cH(g)| 2|C<a=(aP)| 7| Cea= (2P|
Ly _le6igl| _ & _  2|cQ4p| I
(d) if g—(I,S) then 6333 (‘9) |CH(g)| @(Q) 2|C4:A‘:>[.J:P:||'1 2|c<:x>(.r9j.|'1_®j (Q)

(e) if g=(x2p,s) then
033 (0 a3y OO = L= 1=0f(q)-

|CH(g)| 2|C=x=(xP)|" T 2|C=a= (P
(f) if g=(xr,s) then
055 (0 icaie (O0) + 00N (I D= 505270/ @)

2|C<a=(aP)| (TN

Since
Hnel(g)=
{(1,1), (x%%,1), (x%,1), (I,s5), (x*?,5), (x7,5)} And O(g) = O((g 1) =1

othrewise = (.

4:-Haz=<(x4,8)> (a) if g=(I,1) then
045 (gl p(g) = 222 _ 1= SO j-3 giT),

|CH{g)| 2cca=(x] T zjcsa= (Y|
(b)if g=(x4,1) then
5343 Cg)=|CGC§‘,'| ({3 (.9) + ﬂ[{;’_l)}_ 12.2p {1+1)_ 3|CQ4p| 9=3. ﬁj[x‘ﬂ

|cH(g)| 2|C<a=(a¥)] 2|Cxa= (x|
i _lcaig)l _  &zp —  Z|C@4p| —
(C) lf g_(I7S) then ‘343 Cg}_l CHCQ‘:Il {3(49) 2|C=:x:=(.r"’)|'1 2|Cﬂ:x>(xd':l|'1_®j({?)'

(d) if g=(x4,s) then
042072 (0(g) + 0(g~ )= (1+1)=—%2|__ 9=(q).

|cE(g)] 2|C<a=(a¥)] 2|C<a=(axY)|’

Since
Hnel(g)={(1, 1), (x*,1),(I,5), (x*,5)} And 0(g) = 0((g~ 1) =1

othrewise = (.
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5:-Hs3=<(x2,8)> (a) if g=(1,1) then
_|€6(a)| 24.2p _ 6|cQ4p —o
053 (9)= e 0(0) = 1= 1=3.0j(D).

IcH(g)] 2|cea= ()T 2jcaam(xd)]
(b) if g=(x?»,1) then
0oy ()= e g(g) = 2222 __ 1= SI00D]_q_g gi(2p).

|CH(g]| 2cca=(x®)] T zjc=a= (x|
(c) if g=(x*,1) then
055 (=) (0(g) + 0(g )= 22_(1+1)=—L%2L_ 93 gj(x4),

|CH{g)| 2|c<a=(aY)] s 2|cza= (Y|
(d) if g=(x2,1) then
052 (0= (0(g) + 0(g~1)=—22_(1+1)=—30®L_ 9=3 gj(x2).

|CH(g)| 2|caa (%)) 2|c<a= (x|
- _lc6(g)| v 82p —  Z|c@4p| —r
(e) lf g_(I’S) then 5“Elj|53 (‘g)_ll:!fl;g“ll El(gf 2|C<:.r:>(xz‘,ll.1 2|C::.r:=(.xz)|.1_®j(q}'
e (o _lc6igl| _ B2p — 2|CQ4p|  4_..
(f) ]'f g (X p9S) then@Sa (g) |CHC§‘:|| {3(49) 2|C4:.r>t:x2]|'1 2|C<:.r:>(xz‘,ll'1 EI}(Q)'

(g) if g=(x*,s) then
053972 (@(g) + O(g )= _(1+1)=—122|__ 9=p(q).

|CH(g)| 2|c<a= ()] Zic<a= )]
(h) if g=(x2,s) then
053 (8)={ 5 (2(0) + 0(g™ ) (1 )= 222 90 ().

2|C<a=(aT)] 2|C<a=(x7)|’

Since
Hncel(g)=
(LD, (%, 1, (6,1, (x%,1), (L), (x7,5), (x*,5), (x2,5)}And 0(g) = O((g™*) =

1 othrewise = 0.

6:-Hes=<(x,8)> (a) if g=(I,1) then
0ps(g) =il g(g) = 2222 1= SIC0PI_ g3 gi(T).

ICH(g)| 2jCzx=()]" T 2|c=a=(x)|
(b) if g=(x?»,1) then
‘353(‘9}::5?;?;1'.||®(49}= 2420 4 6lC04p| 1=3.0j(x).

2|c=a=(a)]" T 2|cex=(a)]

(c) if g=(x»,1) then
_|c6ig)l —1yy—  12.2p — 3c@drl g s
Osa (‘9)_|CHC§‘:'| @) +0(g™) 2|C<x>[x]|(1+1) 2|C<x>[xju|'2_3'®j(xp)'
(d) if g=(x4,1) then
0sa (D= 2k (0(g) + O(g™N=—22?_(14+1)="12EL_9=3 pj(x*).

IcE (gl 2|C<a= () 2| €<= (a)|
(e) if g=(x2,1) then
063 (0= (0(g) + B (g~ N=—22_(1+1)=12L_9=3 gj(x?),

IcH(g)] 2|C=a= ()] 2|C<a= ()|
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() if g=(x,1) then
063 (9= =2 (0(g) + 0(g~)=—222_(141)="122L_9=3 ¢j(x).

|CH(g)| 2|C<:.x:>(.r‘,l|\ 2|c=x=(x)]
Y _lcGlg| _ 8z _ 2|cQ4 .
(9) if g=(Ls) then 0g3(g)=( 5 0(@)=; =7 =1 z|c|m§l:.|-1“3f(‘?)-
o _|CGig)| _ =z _ 2lcQ4 e
(h) if g_(X2p’S) then EIEB E‘g-’l)_|l§!'i'l:_q':l| {3(‘9} 2|C<.:k‘:f[xj|'1 2|li?lqm::b!l?.nlrj|'1_63'Jr (q}

(i) if g=(xv ,s) then
Be3 ()=l (0(g) + B(g )= =22 (1+1)=-19%1_9=pj(q).

|CH{g]| 2|C<:.x:>(.r‘,l|\ 2|c=x=(x)]

() if g=(x4,s) then

_lcGig)| —1yy—  4Ip — lc@dp| o_ 5.
P62 ()= caca (0(g)+0(g™D) 2|C<:.x:>(xj|(1+1) 2|C4:x>(xjn|'2_®j(q}'
(k) if g=(x2,s) then

_lcGig)| —1yy—  4Ip — lc@dp| o_ 5.
P62 ()= caca) (0(g)+0(g™D) 2|C<:.x:>(xj|(1+1) 2|C4:x>(xjn|'2_®j(q}'
) if g=(x,s) then

0oz (972 (0(g) + (g~ 1))=—222_(1+1)=—%2L_ 9=g(q).

|CH g 2|Cx= ()] 2| €<= (a)|
Since H

Nel(g)=
(1D, (?,2), (67,1, (%, 1, (¢%, 1), (1), (1,5), (x7,5), (x*,5), (x*,5), (x%,5), (%, 5)}

And 0(g) = 0((g™1) =1 othrewise = 0.

7:-H73=<(y,8)> (a) if g=(1,1) then

073 (9 1 0(g) = 2.1=8.0,,, (D).

(b) if g=(y%,1) =(x*»,1) then 0,5(g)= ;1 0(g) = 52.1=8.0,,, %),
(c) if g=(y,1) or (y3,1) then

03 (g)=jcmz (0(g) + 0(g™) = Z(1+1)=6.

(@) if g=(L,s) then 0,3 (g)= 5. 0(0)=".1=0,., (0.
lc6 gl

(e) if g=(y%8)=(x.5) then 073 (g)= ) 0(9)=","1=0;,(a).

(f) if g=(7,9) or (y7.9) thend, ()=t (0(g) + 0(g ™) =5(1+1)=2.

Since

Hrel(g)={(1, 1), (y% 1), (v, 1).(L,5), (% 5), (y.5)} And 0(g) = 0((g™*) =1

othrewise = (.
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8:-Hss=<(xy,s)> (a) if g=(I,1) then

(g) .
Oss (9)Ta 21 0(g) = Z2.1=3.0,,.,(D.
(b) if g=((xy)2,1) =(x2,1) then

(g) .
O3 (g1 oh 0(g) = 242 1=3.0,,,(x*?).

(c) if g=(xy,q1) or ((xy)3,1) then
0o (0= (0(g) + 0(g ) = Z(1+1)=6.

IcH (g
(d) if g=(I,s) then 0y, (g)=: Eff‘;:jl'l 0(9)=22.1=0,.,(q).
(e) if g=((xy)%,5) =(x,5) then 0g, (g)=im B()=22.1=0,,.,(0).

(f) if g=(xy.9) or (x)%,9) then Ogy (g)= o (0(g) + 0(g™))
=(1+1)=2.

Since Hnel(g)

=11, (Gey) 1), Gy, 1), (1,5), ((63)2,5), (xy, 5)}And O(g) = O((g7") =1

othrewise = (.
Note: (xy)2=y? since (xy)2=xyxy=
XyxXy.y2y2=xyxy’y?=x(yxy?)y?=xxly?=y2.

Example:-(4,2)

Let p=3;m=2.p=2.3=6 ;Q2:=Q12,To find Artin's character of the
group (QizxDs) the cyclic subgroup of Qiewhich are
{<>}{<x0>) {<x3>) {<x ) {<x 2> {<xo> )L {<y> )L {<xy> and ceyelic
subgroup of D3 which are {<1>},{<r>},{<s>}

~Thecyclic subgroup of (Qu2x Ds) are
{<I,1>,<x8,1> <x3,1>,<x4, 1>,<x2,1>,<x, 1>,<y,1>,<xy, 1>,<],r>,
<x6,r> <x3,r >,<x4,r >,<xX2,1 >, <X,I>,<y,r>,<xy,r><l,s>,<x6
,8>,<x3,8> <x4,8>,<x2,8>,<X,8>,<Y,S>,

<Xy,s>.

by using theorem:-

, 166N & ifhi e mnci(g)
?j(g) = {ICHUEQ)I; O it g ci(g) = 0
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Then Ar(Qi2xDs3)= Ar(Q22.3xD3)= Ar(Qz2.3) ®Ar(Ds) =
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