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Abstract— The main purpose of this paper is to find the general form of the rational valued characters table - (Qam%Cs)
When m=3" pfi pk p ,h,r €Z" and p is prime Number where Q2 is the Quaternion group of order 4mand Cs

is the Cyclic group of order3 this table depends on Artin's characters table of a quaternion group of order 4m when m=
3".ph.ps..... p™ . which is denoted by = (QznxCs).
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INTRODUCTION

Let G be a finite group, two elements of G are said to be r-conjugate if the cyclic subgroups they generate are conjugate in G. This
process defines an equivalence relation on G; its classes are called r-classes.

Let ="(G) denotes the rxr matrix which the rows corresponds to the §; 's and the columns correspond to the r-classes of G. The matrix
expressing R (G) basis in terms of the cf(G,Z) basis is =*(G).In 1959, M.J. Hall[6] is found" The rational valued characters table

of finite group™ In 1981 C.W. Curits and |. Reiner[2] studied Methods of Representation Theory with Application to Finite Groups.

The aim of this paper is to find the general from of The rational valued characters table - (Q2mXxC3) when m is an odd number and
finding the cyclic decomposition of Artin cokernel AC(Q2m*Cs) when m is an odd number

1 Preliminaries
In this section studied some important definitions and basic concepts of a rational valued characters and a rational valued

characters table.
Definition (2.1):[3]A rational valued character® of G is a character whose values are in Z, which is 6(g)e Z, for all geG.

Corollary (2.2):[4]The rational valued characters 6;= Za( y:) form the basis for R (G), where xi
o e Gl Q () Q)
are the irreducible characters of G and their numbers are equal to the number of conjugacy classes of cyclic subgroup of G

Theorem (2.3):[1] Let T,: Gi—GL(n,F) and T, : Go—GL(m,F) be two irreducible representations of the groups G and G with

characters y ,and y, , respectively then:T, T , Is irreducible representation of the group G; X G, with the character y , -y , .

Proposition (2.4):[2]The number of all rational valued characters of a finite group G is equal to the number of all distinct T'-
classes on G.

Definition (2.5): [4] The complete information about rational valued characters of a finite group G is displayed in a table called
rational valued characters table of G. We refer to it by - (G) which is nxn matrix whose columns are I'-classes and rows which
are the values of all rational valued characters of G, where n is the number of I"-classes.

Proposition (2.6):[5]The rational valued characters table of cyclic group C o of rank s+1 where p is prime number which is

denoted by (=(C bs ), is given by:
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TABLEL
RATIONALCHARACTERS TABLE OF CYCLIC GROUP C ”
B N T 1 T O T I o0 B

clas

Ses
01 pH(p‘].) pH- O 0 0 0 0
02 psl(p 1) ps-Z(p_l) ps—Z 0 0 0 0

Where its rank s+1 which represents the number of all distinct I'-classes.

Lemma (2.7):[6] The rational valued characters table of Qzm When mis 3", pfi pf .. ... pr isgiven as follows:

= (Qzm)=
TABLE2
RATIONALCHARACTERS TABLE OF GROUP Q2

I'-classes of Com

X2r X2r+l [y]
61 E*((:m) E>l<((:m) 0
0a12)-1 11---1 11---1 0
Oa2) 1
Oq12+1 =*(Cm) H 0
011 11--1 111 0
01 -1
O 2 2 -2 0
2 2

Where 0 < r <m-1, | is the number of I'-classes of Com, 0; such thatl <j < I+1 are the rational valued characters of the group Qam

*

and if we denoted Cj; the elements of = (Cr) and hjj the elements of H as defined by:

C; if i=1
h. —
ij - -
C.. if i=1

ij
And where | is the number of I'-classes of Con.

2 THE MAIN RESULTS
In this section we find the rational valued character table of the group (Q2m ¥ Cs) and AC(Q2m ¥ Cs) when m is an odd number.
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Proposition(3.1):The rational valued characters table of the group (QzmxCs) when mis 3" . ph . pf . ... pr is given as
follows:
=(Q.m xC3) ==(Q;y,) ®=(C;) -
Proof :-
Since
TABLE3
CHARACTERS TABLE OF THE GROUP C3
h{ h,
A 3-1 -1
. 1 1
X2
TABLE4
RATIONALCHARACTERS TABLE OF GROUP C,
. hy h;
= C =
(Ca) 0. 3-1 -1
1
, 1 1

Then,

x(h)=6/(h)) =3-1
21(hy)=6/(h;)=-1

2:(h))= x;(h;) = 6;(h)) = 6;(h;) =1
From the definition of QumxCs,

and Theorem(2.3) we have

=(Q2mxCp) = (=Q2m) ® (=Cy)

Each element inQmxCs

hng =hn hé th (S sz, hg; S C3,

n=123,..4m,g=12

And each irreducible character of QomxCs is

Xij)=Xi X

where ¥; is an irreducible character of Qzm and Z; is the irreducible character of Cs,then
(B3-Dy(h) if j=1land g=1

Z(i,j)(hng): - x(h) if j=1and g=2
() if j=2 and g=2

From Corollary (2.2)

e(i.j): Z O-(Z(i,j))

<Gl Q (7 ;))/Q)

where G(i ) is the rational valued character of Q;mxCs
Then,
g(i,j) (hyg )= Z O'(Z(i,j)(hng )

o<Gal Q (%,5)(hng ))/Q)
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(H(a) If j=1and g=1
e(i‘j)(hng ): ZO-(Z|(hn)):9|(hn)(3_1):
o€Gal(Q(xin, ))/Q)
(b) If j=1and g=2

e(i,j)(hng )= ZO'(_Zi(hn)):_ ZO'(Zi(hn)): ZO'(Zi(hn))-_lz 6,(h,).—1= 06, (h,). 9}(
o€Gal(Q(zi(n, )/ Q) oeGal(Q(xin, ))/Q) oeGal(Q(xin, ))/Q)
h:)
(1) if j=2 and g=2
0= Yor)=  Yorh)=  Yolnh)i= 6,(h)1=06,h). 6(h)
oeGal(Q(xin, )/ Q) oeGal(Q(xin, ))/Q) o€Gal(Q(xin, )/ Q)

where 6, is the rational valued character of Qom .
From [I] and [11] we have
05,20, .

Then ="(QamxCs3) = ="( Qam) ®="(Cs).
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