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Abstract:

The main purpose of This paper is to find Artin-s character table
Ar(QzmXCs )when m is an 0dd number such that m=pi.pz ,p1 p2>
2where g.c.d(p,p,;) =1 and p1 pz are primes numbers; where Qam 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)) ,andCs
is Cyclic group of order 5.In 1962, C. W. Curits & I. Reiner studied
Representation Theory of finite groups ,In 1976 ,I. M. Isaacs studied
Charactrs 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 1995,N.R.Mahmood studies The Cyclic

Decomposition of the factor Group cf(Q2om,Z)/ R ( G) (Qzn), In 2002 K-
Sekiguchi studies Extensions and the Irreducibilies of the Induced
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Characters of Cyclic P-Group , In 2008, A.H. Abdul-Munem studied
Artin Cokernel of The Quaternion group Q» when m is an Odd
number, In 2006, A.S. Abed found the Artin characters table of

dihedral group D" when n is an odd number.

Key words: odd number, prime number, Quaternion group, and
Cyclic 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 ,not
only in other branches of mathematics but also in physics and
chemistry.

Fore a finite group G ,The factor groupﬁ ( () /IT(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 point wise addition, T(G) is a sub group of R( G)
which is generated by Artin's characters.

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

The Generalized Quaternion Group Q2m: For each positive
integer m>2 ,The generalized Quaternion Group Qam of order
4m with two generators x and y satisfies Qzm ={x! y¥,0<h<2m-
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1,k=0,1}Which has the following properties {x2n=y4=] yxmy-1=x-
m} 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
1s 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 |Cq (CL,)| and
other rows contains the values of Artin characters.

Theorem: (3,2): [2]
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(Cps)=

1

Table (3,1)
Example : ¢(3,3):-

We can write Artin characters tables of the groups C, and C,,

,b1, p2>2 and p1, p2 are primes numbers
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AI‘(CPZ)= Ar(Cp1)=

Table(3,2) Table(3,3)
Corollary :(3,4):[ 2]
m = al . a2 on . )
Let P - P2 Pn where g.c.d( Pis P )=1, if i

. : . a e
#jand Pi 's are primes numbers, and " any positive integers,

h Ar(C,)=ArlC . )@ Ar(C_ .. )@ ®Ar(C_..)
then; noo.

al a?
Pl PZ

Example (3.5):-
Consider the cyclic group

Cy.p1p2 »P1,P2 > 2,Whereg.c.d(py,p;) =1
and p1, p2 are primes numbers. To find Artin characters table

for it we use corollary (3,4) as the following:
Ar(Cz.pyp; )=Ar(C;)®Ar(Cy, )®Ar(Cp,) , by using theorem (3.2)

to find Ar(C,) is given as follows :

Ar(Cy)=

Table(3,4)
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Ar(C; .p1p2 )=

H|lOo|lo|lo|o|o|Nd|O

k=l k=l R=] K=l o) ) Fe]

Table (3,5)

Theorem(3.6):[1]
The Artin characters table of the Quaternion group Q2m when

m is an odd number is given as follows :

AI‘(Q2m) =

2.Ar(Caom)
0
0
m 0 0 m 0 0 1
Table (3.7)
where 0Sr<m-1 "1 s the number of T-classes of Cam and

I are the Artin characters of the quaternion group Qam , for
a1 1 j<I+1

Example (3.6):-
To construct Ar(Qz.p1.py ) .p1,P2 > 2 Where g.c.d(py,p; ) =
1 and p;, p, are primes numbers .by using theorem(3.5):
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Ar(Qz.py1p; )=

0 0 0 0
4 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 2 0 0
0 202 0 0 0 0
2 2 2 2 2 0
0 0 p1p2 0 0 1
Table (3.8)
Theorem(3,8): [1]
Let H be a cyclic subgroup of G and h,hy.....hy are

chosen_representatives for the m-conjugate classes of H
contained in CL(g) in G, then :

p

i if heHNCL(g)

#(g)=
0 if HNCL(g)=¢

Proposition(3,9)./ 3 |
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:

In this section we give the general form of Artin’s characters
table of  the group (Q2mxCs), When m=p1.p2,
p1, p2> 2 Where g.c.d(p,,p2 ) = 1 and p1, pez are primes numbers.
The group(Q2mXCs) is the direct product group of the quaternion
group@2om of order 4m and the cyclic group Cs of order 5, then
the order of The group(Q2mXCs) is 20m.
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Example: (4.1):-

Let m=15=3.5,p; =3.p, =5, then (QauxCs)= (Q30 xCs)= (Q2.
35xCs)={ (LD, (L,2), (1,29 ,(1,2) ,(1,z) (%D, (x,2), (x2%), (x,2%)
,(x,zY) x2]), (x2,2), (x2,22), (x2,23), (x2,29), ... ,(x29,]), (x29,z), (x29,22),
(x29,2%), (x*9,2%), (v.1), (y.2), (v,2%), (v.2%), (y.,29), (xy.]), (xy,2), (xy,z?),
(xy,z%), (xy.z?), (x%y.D), (X%, 2), (x%y, 27), (x%y ,2%), (X%y .z%),..., (x*%y
D), x¥y ,2), (x¥y ,22), (x¥y ,29), (x*y ,z7)},

to find Artin’s characters for this group, there are 18cyclic
subgroups, which are
<1,I>,<x2I>,<x8I>,<x10I> <x15 > <x3 I> <x% I><x,I> <y I><1,z>,
<x2,7><x6 7> <x10 7> <x15 7> <x3,7z><x%7> <x,z2><y,z>then

there are 18 I'-Classes , we have 18 distinct Artin’s
characters,Let g€(Qs0xCs),g=(q,I)or g=(q,2),q€Q10, I, zECsand let

? the principal character of H , (Dj Artin characters of Qio,1 <j
< 9, then by using theorem (3,8):

‘CG (g)l(zm‘,(o(hl) if hi eH ﬂCL(g)

Oy(@) 0 if HNOCL(g)=¢

Case (I): If H is a cyclic subgroup of (Qzmx {I})then:
Hi=<1,I> If g=(1,I)

Pun(LD)=EEEE o((7,1) = 42.1=300 =560 =5.#4(1), since H M cLe=

(1,I)} and ¢(g)=1
Otherwise ®@q ) (g)=0 since H N CL@) =¢
Ho=<x2,I> If g=(1,])

cmMWW P (o) = 20 1=20=54=5ad(1) since H M cL@={ 1D and
H

P =1

It =), we(eD)= s @ P g P @004 =20=51=5 o, ()

since H [V CL@=! g} and P 9= P (@9=1
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It gm0 D dun(o )= e D P g P =004y =20=54=5 &, )
since 1 [V CL@=t @'} and ¥ = ¥ @)=1

It g=(e0 D), den(0 D)= L@ P @) + P @n=20 41 =20=54=5 @ )

since H [V CL(g={ (g7 1and P (9= P (g)=1
Otherwise D¢y (g)=0 since H N CL@=0¢

Hi= <x6I>, If g=(1,I),(I)(3V1)((1,I))=‘CQ|%g)|(g)‘(w(g))=3—(5)0.1=6025.12=5.@3(1) since H

M cL@=(an; and P @=1

It gD @un(s )= L ® (P g P @ntasn e =512=50, )

since H [V CL@=l ggy and P (=P @=1

Otherwise gy (2)=0 since H N CL(@=¢
Hi=<x10T>, If g=(1,I),0un((1,D)= W(¢ (©)=°1=100=5.20=5. &, (1)  since H
H

M cLg=tan; and ? @=1

If =00, @)= L O P ) 4 P (=01 4 1) =100 =520 = 5. @, (1)

since H [V CL@=! (g.g1and (9= P (g1=1
Otherwise @1 (g)=0 since H N CL(g =¢

Hs=<x'5,I> If g=(1,I),®.0((1,1) = 'C*’-‘g"*—(;l(g)‘((p (€)=221=150=5.30=5. @, (1)  since H
H

M cL@=t @1 and P @=1

If g=(x15,1),<1)(5,1)((1,1))=‘Cﬁ%(cgs)l(g)‘(¢(g))=¥.1=150=5.30=5.(Ds @9 since H [

CL@={ (1D} and ¥ @=1
Otherwise @) (g)=0 since H N CL(g) = ¢

He=<x3,I>If g=(1,1),q>(6,1>((1,1))=mﬁ%&;@”(qo(g)):%pm:aeza &, (1) since H [
H
CL@=t (1L} and P @@=1
If g=(x15,1),(13(6,1)((x15,1))=W(gp(g))=%.1=30=5.6=5. @, (x19) since H [
H

CL@={ (1)} and P (@=1

1f =01 0 (0D)= 2@ (P ) 1+ P (@=10(1 1) =30 = 5.6 = 5.9, (=) since

H ) cL@={eg) and P @@= P @)=1

If =00 @)= 9O P (g + P (@211 4 1) =30 = 56 = 5. By sinee

1) cL@=tggy and P @= P @)=
Otherwise @) (2)=0 since H N CL(=¢
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Hi=<x5.I>If g=(1,I)®(7_1)((1,I))=%(¢(g)):3—;m.1=5025.1025. @ (1) since H ]

CL@={ (LD} and P (@=1

It =0, 0 (o)=L @ (P g 4 P =111 1) =50 =510 = 5., ()

since H [V CL@=! gg and P (9= P @g)=1
300

If g=(x15,I),d)(7,1)((x15,I))=W(¢(g))=T.1=50=5.10=5. @, (x99 since H [
H

CL@@={ x>} and P (=1

It gm0 b D)= 22 (P g P =011 =50=510=50 )

since H 1 CL@=1gg} and P (9= @ @)=1
Otherwise @1 (g)=0 since H N CL(g) =¢

He=<x,I>If g=(1,1),q>(8,1)((1,1))=W(gp(g))=%.1=1o=5.2=5. @, (1) since H [

CL(g={ (LD} and P (g=1

1f g=en ) o2 D)= 2@ (P ) 1+ P (@=10(1 4 1) =10 = 5.2 = 5.9, () since

# ) cL=teg) and P @@= P @)=1

1f =01 s (0.D)= 2@ (P ) 1+ P (@=10(1 1) =10 = 5.2 = 5.9, () since

1 cL={eg) and P @@= P @)=1

It =0 D), Do )= L@ (P g 4 P01 =10=52=52 )

since H ) CL@@={gg"} and L @@= @ @=1

1f g=( ), ()= 222 @ (P () 4+ P (=01 4 1) =10 =52 = 5.9 () since

1) cL=(gg) and P @@= P @)=1

If =), e (( )= e @ (P g + P (=101 4 1) =10 =52 = 5.4 () since
H ) cLg=(ggny and P @= P @)=1
I g=(x151) (15T = 2202 B P (@)=201=10=5225. % %  since H N

CL(@={ 5.0} and P g=1

It g=(I), D ()= ‘C‘J‘%&(g"((p ©® +? @20+ 1)=10=52=5a () since

H ) cL@={eg) and P @@= P @)=1
Otherwise @gy (2)=0 since H N CL(@) =¢

Ho= <y,I>,If g=(1,1),00.1((1,1)= ‘CQ‘T&N@‘( ® (©)=221=75=5.15=5.0, (1) since H N

CL@=(1D} and P (@=1
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If g=nD @ (0 D)= e ® (P )0y g55 15250, (03)  since HI )

CL@={(x>. D} and @ (=1

If g=(r.D. b (D)= 2@ (P g + P (@=R(1 4 1) =5 =51 = 5.0, () since H

M cL@=tegy and P @@= P @v=1

Otherwise Dy (g)=0 since H m CL(g) = ¢

Case (II): If H is a cyclic subgroup of (Qamx {z})then:

Hi=<l,z> If g=(L), ®uo((1,D)= W( P @)=21=60=a, (1) since HI |
H

CL@@={(1.D} and P (=1

If g=(1,2),Pa2((1,2)= W((p @)=21=60=a, (1) since H M cL@=i02) and

? =1
Otherwise @2 (g)=0 since H N CL(=¢

Hom<xtzo 1 g=(LT),0ua((1LD)= 2@ (P )0 1-4= g, (1) since HI

CL@@=(1.D} and P (g=1

If g=(1,2), Bz (1,2) = “L2EE ( P @)=221=4= @, (1)  since H M cLE=(12} and

P @=1
I =) ea(ee)= (P @ L@ (P s P En=a iy -4z 0 @

[Cu(8)I
since H ) CL@@={gg"} and @@= @ @=1

1t g=(e) deaea= (P @ Lewe® (P 1P @Rain=4= 0,

since H ) CL@@={gg"} and P (9= P @g)=1

it gD dua(e)= (P @ (P P n2ain=4=0,

since H [ CL@@={ g1} and @ @@= @ @=1

It =) deaoa= (P @ Lera@ (P 1P @Nain=4= 0,

since Hl ) CL@={gg} and P @= @ @=1

1t =60 D) weaGeon)= (P @ “evs® (P 1P n=2as1=4= a0, x0)

since IV cL@=t ggtand P @= P @=1
It g=(x102) Gen(0)= (P @@ Lewe® (P + P @n=2q 41 =4= 0 x0)

[Cu(®)I
since H 1 CL(@={ g.g"} and © @@= P (g)=1
Otherwise D2 (g)=0 since H ﬂ CL(® =19
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Hi=<x®,7>,If g=(1,1),<1><3,2)((1,1))=W((p @=221=12= @ (1) since HI )

CL@={(LD} and P (=1

If g=(1,2) ,®c2((1,2)= ‘CQ‘%(C;)'(E)‘ ( ® (g))=%.1=12=®3 (1) since H N CL(g)={(1,2z)} and
? @=1
If =00 D (0 D)= 2O (P (g 1+ P () )= (141)=12=0, () since H N

CL@@={gg"} and P @@= P @)=1

If =00 D ()= L@ (P gy P gy )10 (11121920, () since H [ )

CL@={ggy and ¥ @= P @)=1
Otherwise @@ (g)= 0 since H N CL( =¢
300

H=<x10,7>,If g=(1,1),q><4,2)((1,1))=%((P @)=21=20= @, (1) since HI

CL@@=((1D} and P (=1

If g=(1,2),Pux((1,2)= W(go @)=221=20=0, (1)  since 1/ cL@=i1.2)

and P (2)=1

IF =00 Dz (0 )= @ (P gy P ()10 (111129020, (00 since H ()

CL@={gg" and P @@= P @)=1

If g=(00.2). 00 (00 2) = L@ (P gy P (1) )20 (141)220=0, (1) since H [ )

CL@={ggY and P @= P @n=1
Otherwise @ug (g)=0 since H N CL@=9¢

Hi=<x15,2>,If g=(1I),0p((LI)= %&@(¢(g))=%.1=30=¢5 ) since HI

CL@=(.D; and P @=1
It g=(L2).Doa((L)= e ® (P ()= 1-50-0, 1) since HI ) CL@=l(L2)

[Cu (@)l
and¢(g)=1
It g=(onD,@en(( 00 D)= Clra @ (P30 1_go- g ) since H I
H
CL@={6D} and ¥ @1
It g=( x0)Pen(( x0 z)= L@ (P ) 015020, ) since HI
H

CL@=i(x12) and © (@)=1
Otherwise @2 ()= 0 since H n CL(g=¢

He=<x?,7>If g=(1,1),q>(6,2>((1,1))=W(gp(g)):%pe: o (1) since HI

CL@=((LD)} and ? (=1
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If g=(1,7) ,De2((1,2)= %((p @)=221=6=ad, (1) since H M cLE=(12) and

P (g)=1

If g=(eeD), Do) = 0O P ) 4 P (1) =12 (141)=6=0, () since H [

CL@={ggY and P @= P @)=1
150

I =(:02), @0 ((x0.2)= 12 (P gy P ) )= (141)=6=0;, (x9) since H N

CL@@={gg"} and P @@= P @)=1
— (<15 15 _ 1Coz0xcs @) ¢ 300 4 _~_ 15 ; ﬂ — (1
If g=(a5T) B (x5 = (P @)=21=6=0;, (x) since HI | CL@g={xn}

ICH (8|
and P (g)=1
If g=(0%.2) i ((x0)= @ (P )0 1m6mgp (09) since H () CLg=(0002)
and P (2)=1

If =60, @00 )= e @ (P g P () 10 a1y () since H ()

CL@={ggY and P @= P @)=1
150

If g=0.2), 00 = e (P gr P g )1 (1112620, () since H (]

CL@={ggY and P @@= P @)=1
Otherwise @ (2)=0 since H N CL@=¢

He=<x5,2> 1 g=(1,1),a((1,))= ‘Cﬁ;:*(gl(g)‘(gp(g)):%.lzwz<1>7 1) since HI

CL@=(LD} and P (@=1

If g=(1,2) ,®(7_z)((1,z))=W(¢(g))=%.1=10=¢7 (1)  since ul CL(g)={(1.2)}

and @ (@=1

If =0 1) i (@)= Lores® (P (g) 4 P ()0 (111)=10=0, () since H (]

CL@={ggY and P @= P @)=1

If g=(x19,2), Der2)((x10,2)) = w( (74 @)+ (7% @) ):%. (1+1)=10=@, (x') since H N

CL@={ggY and P @= P @n=1

16 g=(x15.]) D (05, D) = 065 (@ ()30 121020, (x15)  since HI | CLG@=10x7D)

[[97(¢9]
and P (g)=1
I og=(e0n)  Pap((nn)= @ (P )0 1m10-0, (o) since I
H

CL(@={(x*2)} and ? (@)=1

If g=(x5,1), Dray(5,)) = —‘Cﬁzzx(';i‘(g)'(go(gw P (@)=, (1+1)=10=0y () since H [

CL@={g.gY and P @= P @n=1
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If gZ(Xs,Z),¢(7,2>((X5,Z))=%(¢(g)+ P (g1)=2. (141)=10=0, (x) since H N
CL@=tggy and P @= P @v=1

Otherwise @2 (g)=0 since H N CL(g=¢

Hem<x,zoIf g=(11), Do ((1,D)= Cercs @ (P (o)) 3004 o (qy since HI

[Ch(®)I 150
CL@=(LD} and P (@=1
If g=(1,2), Gn((La))= s ® (P (3015 g 1) since HI ) CL@={(10} and

[Cu (8l 150
P =1
If =) D (2= e ® (P g+ P (@14 1) =2 = @ () since H ()

CL@={ggY and P @= P @n=1

If g=(x2,2), D 2((x2,2)) = ‘Cﬁzzlx(;l(g)l ( P (@) + P (g'1)=% (14+1)=2= @ (x2) since H N

CL@@={gg"} and P @@= P @)=1

If =0 1) D (0 )= @ (P gy P (@)=t (1 4 1) <2 = @ () since 1 ()

CL@={ggY and P @@= P @)=1

If =2, s ()= =@ (P () 1 P (@01 4 1) =2 = @, 19 since H ()

CL@={ggY and P @= P @)=1

I g=(e0 D) b0 )= Lo @ (P gy + P @014 1) = 2= ¢ (00) since H

M cL@=tegy and P @@= P @v=1

I g=(:002) Dz (0= 2@ (P g + P @011 1) =22 @, (20 since H

M cLg=tggy and P @= P @)=1
TF g=(ainT) s ((5.1) = S0 ® (P (o)) 30 15 _ 5 _ g (15) since H [V CL(g=t g

[Cu(e)l 150
and P (=1
If g=02) D (x5)= = @ (P ()220 (1) = 5 = g, 09y simee B [ L=t g
and P (=1
If =0, 0 D)= @ (P gy 1 P (=201 1) =2 = @ ) since 1 (]

CL@={ggY and P @= P @)=1

If g=02) D (0= @ (P ) 1+ P (@)1 4 1) <2 = 0y () since 1 (]

CL@={ggY and P @@= P @v=1
300

T g=(x.1),Desan (oD = e @ (P oy L P (301 44y g = g (x9) since H [

[Cu(8)I 150
CL@={ggY and P @= P @n=1
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- - CQ30x N
If =62, 0 ((0)= =@ (P () 1 P (@)=01 1 1) =2 = @, ) since H (]

CL@={ggY and P @= P @)=1
If g=(x]), Da(xD)= s @ (P o) + P (=301 41y 9= @y () since H [

[Cu(®)I 150
CL@={ggY and P @= P @9=1

It =) Oua)= e ® (P g+ P @01 =220 @ since H [

CL@=(gg amd P = P @)=
Otherwise @@ (g)=0  since H N CL(@=¢

Hy=<y,z>,If g=(1,I),®(9,2)((1,I))=W(¢(g))=%.1=15=@9 1) since HI

CL(®)={(1,1)} and © (@=1

If g=(1,2),02(12)= -~ (? (@)=221=15= ay(1) since H ML= and

P (@=1

IF g=(51) D ((x00D) = e @ (P ()20 (1) _ 35 =, (09 sinee H [ CL@=t

g and P (@=1

If =502 Dz (00)= e ® P (g 20 (1) 15 = gy (0) since H [ CL@=

g} and 4 (g)=1 If

=D dua(( )= @ (P g Pyl s =120, ) sice H [

CL@={ggY and P @= P @n=1
1

If g=r.0.00n(v.0)= SO (P + P @y 1 =120 ) since H (]

CL(9)={ gg) and P (9= P (@=1
Otherwise @y (g)=0 since H N CL(@=9¢

Then, the Artin characters table of (Qs0o X Cs) is given in the
following Table:

Ar(Qso X Cs)=
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30 | 0 g 0 g g 0 o o] o o g 0 0 o g o] o
® | ® i3 » g g T T 0 [ © o 7 T G v G T e
R © 0 0 g v T @ 0 g T g T g T o
™| 0 v g g g T T 0| © g g g Q T G T ©
EREE T T 50 d 0 T | © G T v v v G v 0
O 0 T W £ g T © g g 0 O g g T o
ER v EJ £ 7 I o v T G v G T 0
® | W 0 W T o E I R 0 g T g T g T o
7 g g T & T G TS | © g g T Q T G T o
CHE G v T T T T v | @ v T v v v G v
3 T T T T g T T | ¢ T T T g 0 g T o
T o T T g g T R g T T G v G T e
®| © T £ g g 0 O N ) g 0 £ g T g T o
N g g £ g T T 0 | © o g g B g G T o
g T g v O 7 0 T o] ¢ g g g 0 g g T
W 0 d 0 T G EL I I g G o o B 0 T 0
3 7 T 7 7 T 7 To 2 7 T 7 7 3 T 0
T © T T B v g T 1| % g T g s g T | 1

Table (4,1)

Theorem (4,2).-

The Artin's character table of the group (QamXCs) where
m=p;.p,, b1, P2 > 2 and p,,p, are primes numbers; is given as

follows:_
Ar(QemXCs)=

SAr(Qz) 0
Ar(0:.) Ar(Qz)

Table (4.2) Which is 18x18 matrix square.
Proof:-
Let g€ (Qamx Cs) ;2=(q,I) or g=(q,z) ,q€ Q2m,I,ze Cs

Case (I): If H is a cyclic subgroup of (Q:mx {I}),then:

NETE(CS1)) I (A D)
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o o, .
and ? the principal character of H , JArtin characters of

Q2m, , 1<j=lI Jrlthen by using theorem (3,8):

Celg) .
0o it newnel
o) 0 if HNCL(g)=¢
G) If g (LD ,Dg( g=lemcsClal )y 13y = __20m

ICa(8)I Icy (1 .D)]°
=210m@ —5 31) since H M CL(1,D={(1,])and ? (g)=1

T Cex>(D)|

e C mX a —
G) If g= (MD.geH D)= mccole oy -

Ca (@l
20m _S0em ™ 4 _ e Py omy N _
Cnom D L T Teoeem) 1= 2 () since H 1T CL(g) = {giand

P (9=1

i) If g* (1) and, g<H 0 (g)=2ial (@ (g) 49
H

gy = A0m g gy 20m o S1em (@l S(Dj . gqN
& |CH(g)||( +1 ICH (8] |C<x>(q)| (q) since

CL(@={g.g"}, 2=@]), € Qam =X and  P(@=% (g)=1
(iv) Ifg€H ,D;1(=0 =5.0 =5(Dj (@) since H [ CL(g)
=¢ andq€ Qom

2-IF H =<(y,I) >={(1D),( D,y*D,(y>,D)}

@) Ifg = (LD 0 (g=emstcal ¢ gy 20m 15 o501

since  H [ CL(1,D) ={(1,D} and ? (9)=1
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20m

(2) )= 7= 1=5.m=5Pq) (x™) since HI CL(g)={g} and ¥ (g)= 1

(i) If g7 (x™I) and g<H, i.e.fg =(y,)or g =(y3,1)} ,D (1D

_ [Copmxeseal @ Qo 10 _20 _ g
g )= Cn @) (7 (@ +7 (g L1+ =—=51=
5@in(y) since HMCL@=lggy  and (=% (g)=1
,Otherwise @ (1D (g)=0 since H N CL(@ =¢

Case (II): If His a cyclic subgroup of (Q2nx{z}) then:

1_H=<(X’Z)> 2-H=<(y’ Z)>

. o, .
and % the principal character of H , JArtin characters of

Q2m, , 1< )<l +1then by using theorem (3,8):

‘Ce(g)‘ m
oh) if h eHNCL(g
| ea@z™ (0)
Di(e) 0 if HNCL(g)=¢
1-H:<X!Z> (l) Ifg =(1,I),(1,Z) ,(1)0’2)(g):W gﬂ(g)
= 20m _51Q2m(1)| o ,
IS =l ? (1) = j(1)  since  H [

CL(g)={(1,]),(1,2)} and % (g)=1
i) g=(LD.(cmD(x"2) ,(L,z) ;g<H
If g=(LD.(L2) Dgo(g)=emCsCal @ oy - __20m

Ccr ()l @)

:JCQZ—"L((?)" ? (1) = dy(1) since H N CL(g) ={g} and ? ()=1
<X>
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I g=(x™D.(x™.2) Do g)=“emcsctal @ )
H(®I

=5%ml&D | ¢ (x™) =®j(x™) since H N CL(g) ={g} and 4 (g)=1

5 [Cax>(x™) |

(iii) If g# (x™,1),(x™,z) and, g<H

¢ mX a — _ 10
Doo(=ltemcsitol — (@) 1Py = )=

—55 :(gzm({”‘ P (q) = Dj(q) since HN CL(g)={g,g},? (=% (g1)=1
<x>(q)]

and g=(q,2),q€ Qam ;q#X"

(iv) If g€ H D2(g)= 0 = ©;(9) gince 1 N CL(g) = ¢
and g€ Q2m
2-IF H = <y,I > ={(1,D),,D,¢%D,(y*D,(1,2),7.2),(y*2),(y>,2)
(1,29),(v,29,(y*,20),  (v*.2)  (1,29),(7,29),(¥y%23),(y>2)  (
1,2%,(y,29,(y?,2%),(y*,2%)}

. C mX a —
@) If g = (LD,(1L2) @112 (g=lmcstial @y 20m 4

m =q)l+l(g)

(ii) If g=(y%D = (x™,I) ,(¥%2) ,(¥%22) ,¥* (29 ,(y%2) and
g€H
_ |CamxcsccLal @, _20m _
(1+1,2) =1 x2m*>s5ita)l =<7 — — 1 +1
@ (g )] (8 o l=m=0 (g) since H
M cLg)={gland % (g) =1

@ii) If g# (x™1) and g€H re g={ y,D),(y,2) ,(y,z?) ,(y,z®)
(y.z9)}or g =(y3]), (v3,2), (.22, (v3,2%, (v*,29)}

C X »
ouing )=lemaol (@@ 4Py —Rarn=1=

@1 () since HMN CL(g)={g,gand ¥ (2)=7 (g1)=1

Otherwise ®(12(g)=0 since H [ CL(g) = ¢
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Example (4.3):

To construct Ar(QesxCs)=Ar(Qz3.11XCs),p1=3,p, =11, we use
theorem(3,5) as the following :-

Ar(Qes)=

ol o o o o o o o

| | O O o o o &~ ©

o | O of o o o o ©
S| M| O O o o o o ©

—

Table (4,3)

Then by using theorem (4,2) Artin characters table of the group
(Qe6XCs) 1s:-
Ar(QesxCs)=

660 0 o 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0
20| 20 20 20 [ 0 0 0 0 0 0 0 0 [ 0 0 0 0
60| 0 60 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
220 o 0 220 0 0 0 0 0 0 0 0 0 o 0 0 0 0
30| o0 0 0 330 0 0 0 0 0 0 0 0 0 0 0 0 0
30 [] 30 0 30 30 [ 0 0 [] 0 0 [ [ 0 0 0 0
10| o0 0 110 110 [] 110 0 0 0 0 0 0 [] [] 0 0 0
10| 10 10 10 10 10 10 | 10 0 0 0 [ 0 0 0 0 0 0
165 0 0 0 165 0 0 0 5 [] 0 0 [] [ [] 0 0 0
132 0 0 0 0 0 0 0 0o J132] 0 0 0 0 0 0 0 0
4 4 4 4 0 [ 0 0 0 4 4 4 4 o 0 0 0 0
12 o 12 0 0 0 0 o o 12 0 12 o 0 o o 0 0
“4 0 0 44 0 0 0 [ [N KX 0 [ H 0 0 0 0 0
66 [] 0 0 66 0 0 0 0 66 0 0 [ 66 [] 0 0 0
6 0 6 0 6 6 0 0 0 6 0 6 6 6 0 0 0
2 [ 0 22 22 [} 22 [ 0 2 0 0 22 22 [} 2 [ [
2 2 2 2 2 2 2 2 0 2 2 2 2 2 2 2 []
33 o 0 0 33 0 0 0 1 33 0 0 0 33 0 0 0 1

Table (4,4)
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