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In this paper, we prove that the general form of Artin's characters table of the group (Qzm XC, ) such that
Q2m be the Quaternion group of order 4m when m is an odd number and C, be the cyclic group of order p
when p is prime number and (Q., XC,) be direct product of Q. and C,such that

(QamXCy) = {(0,0):9EQzm ¢ ECp} and |Qam*Cy|=|Qunm|.|Cp|=4m.p=4pm.
This table which depends on Artin's characters table of a quaternion group of order 4m when m is an odd

number. which is denoted by Ar(QznxC, ).
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1. INTRODUCTION

Let G be a finite group, two elements of G are
said to be I"-conjugate if the cyclic subgroups they
generate are conjugate in G and this defines an
equivalence relation on G and its classes are
called T-classes.let R(G) denotes the abelian
group generated by Z-valued characters of G
under the operation of point wise addition. Inside
this group there is a subgroup generated by Artin
characters (The characters induced form the
principal characters of cyclic subgroups of G). In
1967, T.Y. Lam [9] prove a sharp form of Artin
theorem and he determine the least positive
integer A(G) such that [R (G):(G)]=A(G). In1976,
I. M. Isaacs [4] studied Character Theory of Finite
Groups. In 2008, A.H. Abdul-Mun'em [1] studied
the Artin cokernel of the Quaternion Group Qxm
when m is an odd Number.
The aim of this paper is to find the general from of
the Artin's characters table of the group (Qzm XCp )
when m is odd number and p is a prime number.

2. PRELIMINARIES
This section introduce some important
definitions and basic concepts of the induced
character, the Artin's characters tables, the Artin's

characters table of Cps and the Artin's characters

table of the Quaternion group Q.n When m is an
odd number.
Definition (2.1): [8]

Two elements of G are said to be I'- conjugate
if the cyclic subgroups they generate are
conjugate in G, this defines an equivalence
relation on G. It is classes are called I'- classes.
Example (2.2):

Consider a cyclic group Cy;=< x > such that:

lis T'- conjugate 1

Then the T'- class [1] = {1}
<x>z=< x>z <>z < xhz < x>z < xb>=
<x>=<x8= < xb>=< x1%
Then x x2x3 x* x° x5 x” x8 x®and x*° are I'-
conjugate , and [x] = {x,x*x%x* x° x® x” x® x* x'°}
So that there are two I'- classes of Cy; :[1] and [X]
In general for o where p is any prime number, so

that are s+1 distinct I'-classes which are [1], [X],
s—1

x°1,....[x P ].
Definition (2.3):[4]

Let H be a subgroup of G and let ¢ be a class
function on H, the induced class function on G,
is given by:
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9'(9) = Z(D (hgh™)

| heG

where @ " is deflned by:

o (0= {@(X)- if xeH
0 if xegH

Proposition (2.4) :[7]

Let H be a subgroup of G and ¢ be a character
of H, then ¢'is a character of G.
Definition (2.5):[5]

The character ¢’ of G is called induced
character on G.
Theorem (2.6):[3]

Let H be a cyclic subgroup of Gand h;, h,, ...,

h,, are chosen representative for m-conjugate

classes, then :

1- (p,(g)_\ e(g)\z o(h): i h eHANCL(9)
ICh(9) =

2- ¢'(9)=0 ; ifHNCL(g) =¢.

Definition (2.7):[4]

Let G be a finite group, all characters of G
induced from a principal character of cyclic
subgroups of G are called Artin’s characters of
G.

Proposition (2.8):[3]

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

Definition(2.9):[2]

Artin’s characters of finite group G can be
displayed in table called Artin’s characters table
of G which is denoted by Ar (G).

The first row is the T- conjugate classes, the
second row is the number of elements in each
conjugate classes, the third row is the size of
the centralize |C, (CL,)| and the rest row contain

the values of Artin’s characters.
Example (2.10):
In the Artin’s character table of C,; there are

two T'- classes, [1] and [x] then, two distinct
Artin's characters can be obtained by proposition
(2.8), we get the following table.

Table (1)
I'-classes | [1] | [X]
lcL,| 1 1
Ar(Cy) = 11 | 11
@, 1 | 0
@, 1
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Theorem(2.11):[2]

The general form of Artin’s character table of
Cp, When p is a prime number and s is an integer
number is given by:

Ar(Cps)z
Table(2)
52 §-3 " [X]
r- | (1| ety | DT K] [x]
classes [ ] L
CL.|| 1 1 1 1]...] 1 1
Cps(CLa) s D S p S s ps PS
, p
o | s | O 0o [0|..l0]| 0O
| PP
P | s-1] s 0 0 010
¢3 PS—Z PS—Z I:,5—2 0 0 0
@. | P| P P | P P| O
oL, 1 1 1 1 1] 1

Example (2.12):
Consider the cyclic group Ci, To find the
Artin’s character table we use theorem (2.11) as

follows: the group Cis = C24 then:
Ar(C)=

Table (3)

F-classes | [ | D1 | x¥71 | 21| ™

ICL,| 1 1 1 1
\C24 (CL,) 2 24 24 24 2
o, 2! 0 0 0 0

@, 2 2° 0 0 0

[ 2° 2 2 0 0

o4 2 2 2 2 0

2 1 1 1 1 1




Journal of Kufa for Mathematics and Computer

Theorem (2.13): [1]

The Artin’s characters table of the Quaternion group Qzy, When m is an odd number is given as follows :
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Table(4)
I classes : T'- classes of Cy, .
X X [v]
cL, | 1] 2 2 | 1] 2 2 | 2m
) Co.. (CL)| | 4m | 2m 2m | 4m| 2m 2m 2
Ar (Qom) =
2m @ ) 0
D, 0
i 2Ar(Com) E
@, 0
D, m 0 0O | M| O 0 1

Where 0 <r>m -1, | is the number of I'-classes of C,,, and ® ; are the Artin characters of the quaternion
group Q. , forall 1 < j<I+1.

Example (2.14):

To construct Ar(Qsg) by using theorem (1.13), we get the following table :

Table (5)

F-classes | [11 | X1 1 | D41 | X°1 | X1 | D1 | X | DY
ICL,| 1 2 2 2 1 2 2 2 | 30
‘Coso ©CL)l 60 | 30 | 30 | 30 | 60 | 30 | 30 | 30 2
®, 60 0 0 0 0 0 0 0 0
D, 20 | 20 0 0 0 0 0 0 0
Ar(Qs)= D, 12 0 12 0 0 0 0 0 0
o, 4 4 4 4 0 0 0 0 0
D, 30 0 0 0 30 0 0 0 0
D, 10 | 10 0 0 10 | 10 0 0 0
D, 6 0 6 0 6 0 6 0 0
@, 2 2 2 2 2 2 2 2 0
D, 15 0 0 0 15 0 0 0 1
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3. THE MAIN RESULTS
In this section we find the general form of Artin's characters table of the group (Q»xC,) when m is an odd
number and p is prime number. As in the following Proposition:

Proposition (3.1)
The general form of the Artin's characters table of the group (Q.nxC;) when m is an odd number and p is
prime number is given as follows:

Table (6)
Ar(QmeCP) =

I'- classes of (Qum)*{I}
[X r’ |] [X2r+1’|] [yl|]

I'- classes of (Qup)*{z}
[x*, 2] [, 7] [y.7]

I~ classes

Ar(QZm)

Dy )
Proof : C (9)
Let g € (QnxCy) ig=(a.1) or g=(q.2)or ;. (9) = % 0(0)
9=(0,29....2=(q,2""), 9 €Qom 1,2,7,.....27 € C, H (g
Case (1): 4om am pICq, (x™)
- . P Y m
If H is a cyclic subgroup of (Q,m X {I}),then: :\C ol :\C ol = ——¢(9) = p0;(x")
1- H=((x,1)) H N\ \C<x>(>< )
2- 2-H=((y,D) since H nCL(g):{g},q)(g):l
And @ the principal character of H, ®; Artin iy ifg=CO I E Mg i~ omang
characters of Q,, where 1< j <+ 2 then by using geH
Theorem (2.6) C (9)
_ QmxCy _ 2pm
L H=(G 1) P4a@= g PO+ E= p( L=
(i) If g=(L,1) and geH ‘ H gC " uld
CQ xC (9) p.2m (1+1)_ Pon\d ( -1y _
. = TGy PE (1+1) = (9(9) +¢(97)) = pD,(a)
P (@ 1) = () Cu(9) Coy (@) ‘
] plCo. (@ since HNCL(g )={g,g™} and =
apn _,_ pam , PCLO] (g)={g.g"} and P(g)

S R S (v R Y @(97)=1,0=(0.1).9€ Qzmand £ X" g1
since H NCL(1,1)={(1,1)} (iv) ifgeH

(i) if g=(x", 1) and geH ‘D(,-,l)(g) _pO= p.CD,-(q) Since HNCL(g)= ¢

2- H=((y, D) ={@..(v. ..}
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(i) Ifg=(1,1) ; HNCL(1,D={(1,)}

Capc, (9)
CD(|+1,1)(9) = W
_4pm

1= pm = pdy (1)

-9(9)

(ii) If g=(x™,1)=(y*]) and ge H

Copnc, (9)
D,14(9) = W
_4pm

4 L= pm= PP, (x™)

-9(9)

Since HNCL(g)={g} ,¢(9)=1
(iii) g=(y,1) or g=(y*1) and geH

Copc, (9)
C. (9)]

2
=Tp'(1+1) = p.1=p®,,(y)

D19 (9) = (P(9)+ (7))

Since HNCL(g )={g.g '} and ((g)=¢(g )=1
Otherwise
q)(|+1,1)(g) =0 since HNCL(g)=0

Case (1D):
If H is a cyclic subgroup of (Qamx {z}),then:

1T.H=((x, z))=<(x, zz)> = <(x, z3)> <(x, zp‘1)>

2H=(,2) = {(v.2)) {(v,29)) - {(v.2"))

And @ the principal character of H, ®; Artin
characters of Q,n where 1< j <1+ 2then by using

Theorem (2.6)

1- H=((x, z))=<(x, 22)> = <(x, 23)> <(x, z p‘1)>
(i) If g=(1,1) or g=(1,2)or g=(1,2%) or g=(1,2°)... or

0=(1,2"") and geH

Caunc, ()
IC. @ 1)

_4mo o pAm pICq,. @) o) =0.0)
Ca™ [cpu@n) e, :
Since H NCL(g)={(1,1),(1,2),(1,7%) ,(1.2%)......

(L2}

(i) If g=(1,1) or g=(x",1) or g=(x",z) or
0=(1,2)org=(x",z*) or g=(1,2°) or... or g=(x",z"*)
or g=(1,2"") and geH

(a) if g=(1,1) or g=(1,2) or g=(1,2°) or...or

9= (1,2"") and geH.

D5 (9) = -¢(9)
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Co,c, (9)
D (9) = —=— 5 »(9)
0 Cy (9)]
4pm p.4m B p|Csz @

CCL(9) _‘C<(X’z)>(g)|' b

since H NCL(9)={g}.¢(9)=1
(b)if g=(x",1) or g=(x™,z) or g=(x",z%) or... or
g=(x",z"") and geH

Coprc, (@)
D;(9) = —|CH ) -9(9)
dpm_,_ pdm IOCQzm(xm)-(0(Xm)=CDj(Xm)

el C, (")

since H nCL(g):{g},Q(g)zl ' .
() ifg={(x',1),(x',2),(x',2°}
Ji#m,i#2m and geH

CQmeC (g)‘ 2pm
Dy (0)=———" )= 141
P2 pCQZm(q)‘. oo
C.0) +1) 5C., @) (p(9)+9(97)) = ®;(a)

since HNCL(g )={g.¢"} and @()=¢(g ")
:1,g=(q,2)=(q,22),qe sz and q# Xm ’q;ﬁl

(ii)if ggH

D ;> (g) =0 Since HNCL(g)= ¢
2-H=((Y,2))

={L DDA NGDLD2)022),0°2).
(1,2°),(y,2),(y" 20y, 2), (L,2°7)(y,27) (Y 2

.72}
(i) If g=(1,1) or g=(1,2)or g=(1,2*) or...or

0=(1,2"*)and geH
HNCL(g)={(1,D),(1,2),(1,2),... ,(1,2" ")}

Coec, (9)
(D(|+1,2)(g) =%'(P(g)
4pm
=4Lp.1=m=.(l)|+l(l)

(i) If g=(x",I ):(yz,l) or g= (yZ,Z) or
g=(y%,z%or... g=(y*,z"") and ge H

)=, @)
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D12 (9) =

_4pm
__4p

Copec, (9)

ICy (9))

d=m=®d ,(x")

-9(9)

Since HNCL(g)={g} .¢(9)=1
(iiii) g=(y.l)or g= (y,z)or g=(y.z°) or g=(y* I,)or g=
(y3,2) or g= (y®,z% or... or g= (v°,z"") and geH

D12 (9) =

Copc, ()

Cyi (9)
_2P iy =1=, (y)
4p

(p(9) +9(g7™))

Sil’lCe HmCL(g ):{gag_l} and (p(g):(p(g -1):1
Otherwise
D 1,15(9) =0 since HNCL(g)=0

To able the main result, we will solve the
following example:

Example (3.2):
To construct Ar(QgxCs) by using the theorem (3.1)
we get the following table:

Table (7)

Ar(QzxCyy) =

classes | [L,1] [X;O" [X]e" [X]Z*' xS0 | b | b | i | Iy | [ [X;O'Z [X]G 2 [X]z 22 | b | e | x| Iy
ca | 1 | 2 [ 2 | 21 1 | 2 [ 2 [ 2 8] 1| 2 |2 ]2 1 [ 2 |2 |23
ICo,CLII| 660 | 330 | 330 | 330 | 660 | 330 | 330 | 330 | 22 | 660 | 330 | 330 | 330 | 660 | 330 | 330 | 330 | 22
‘1)(1,1) 660 | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
q)(z,l) 2201220 | O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CD(3,1) 132 0 132 | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dy | 44 | 44 |24 |aa] 0 0] o0 o0o]olo]o]o]o]o[o|lololo
CD(S’l) 330| O 0 0 | 330 0 0 0 0 0 0 0 0 0 0 0 0 0
q)(s,l) 110 | 10 0 0 110 | 110 0 0 0 0 0 0 0 0 0 0 0 0
CD(7,1) 66 0 66 0 66 0 66 0 0 0 0 0 0 0 0 0 0 0
(D(Svl) 22 22 22 | 22 22 22 22 | 22 0 0 0 0 0 0 0 0 0 0
CD(Q,l) 15 0 0 0 15 0 0 0 1 0 0 0 0 0 0 0 0 0
(D(l,Z) 60 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0
q)(Z’Z) 20 20 0 0 0 0 0 0 0 20 | 20 0 0 0 0 0 0 0
q)(3,2) 12 0 12 0 0 0 0 0 0 12 0 12 0 0 0 0 0 0
Dupn| 4| 4|44 o0o]ofofofolalalalalo]o]o]o]o
CD(5‘2) 30 0 0 0 30 0 0 0 0 30 0 0 0 30 0 0 0 0
q)(6,2) 10 10 0 0 10 10 0 0 0 10 10 0 0 10 10 0 0 0
q)(7,2) 6 0 6 0 6 0 6 0 0 6 0 6 0 6 0 6 0 0
CD(B’Z) 2 2 2 2 2 2 2 2 0 2 2 2 2 2 2 2 2 0
CD(Q’Z) 15 0 0 0 15 0 0 0 1 15 0 0 0 15 0 0 0 1
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