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The Rational valued characters table of the group
(Q2nxD4) when n is an odd number
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Abstract : The goal of this paper is to find the rational valued characters table of the group(Q,,xD,) when n is an odd
number, which is denoted by ="(QznxDy), Where Q,, is denoted to Quaternion group of order 4n, such that for each
positive integer n, there are two generators a and b for Q,, satisfies Q,={a" b¥, 0< [ < 2n — 1, k=0,1}which has the
following pronerties{a®'=y*=I, ba"b=a™} and D, is the Dihedral group of order 8 is generate by a rotation t of order 4
and reflection f of order 2 then 8 elements of D, can be written as: {I",t,t2,  f,ft,ft? ft}.
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1. Introduction

Let F be a field and G be a group .A matrix representation of G is a homomorphism T:G -GL(n,F), n is called the
degree of representation T. T is called a unit representation (principal) T(g)=1 for all geG .[3 ]

Let T be a matrix representation of G over the field F.The character y of a matrix representation T is the mapping y:
G —F defined by x(g) =tr(T(g)), for all g €G.The degree of T is called th degree of y.Recall that the trace of an nxn
matrix A is the sum of main diagonal elements.tr(A)=Y1-, a;; [6]

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 I'-classes . [2 ]

In 1980, M.S. Kirdar [8] studied "The factor Group of the Z-valued class function Modulo the group of the Generalized
characters”, University of Birmingham.
In 1994, H.H. Abass [5] studied "On The Factor Group Of Class Function Over The Group Of Generalized Characters
Of D,", M. Sc.
In 1995, N.R. Mahamood [9] studied"The cyclic Decomposition of the factor group of cf(Qz,, 2)/R(Q2) ",M.SC.
thesis University of Technology.In 1994, Abass.H. H [4] studied "On The Factor Group Of Class Function Over The
Group Of Generalized Characters Of D,", M. Sc. thesis, Technology University.
In this work we find the valued characters table of the group(Q2,%D,) when n is an odd number .
2.Preliminaries:

2.1 The general form of the characters table of Q,, when n is an _odd number is given in the following table:[1]

E(QZn):

CL, [ [&7] [] ™ | [ [a] [&°] [a™] [o] | [ab]
| CL,| 1 2 2 2 1 2 2 2 n| n
|Co,, (CLa)| | 4n 2n 2n 2n 4n 2n 2n 2n 4 4
Ay 1 1 1 1 1 1 1 1 1 1
Up 2 v4+v2n-4 v8+v2n-8 v2(n-1)+ UZ 2 U2+U2(n-1) U6+U2n—6 U2(n-2)+ v4 0 0
Ilr']-l UZ(n-£)+ U2 U4(n-1.)+ U4 Un+l_;_ vn-l 2 Un-1+' vn+1 vn—3+' Un+3 v2+l;2(n-1) 0 0
Ay 1 1 1 1 1 1 1 1 -1 -1
w 2 U2+U2(n-1) U4+U4(n-1) Un-1+ vn+1 -2 U+U2n»1 U3+ U2n»3 vn-2+ Un+2 0 0
lir;-z 2 U2n-4'+ U4 U2n-é+ U8 U2+U.2(n-1) _‘2 Un-2+. Un+2 Un-G_': Un+6 U(n_2)2'+vnz_4 0 0
A3 1 1 1 1 -1 -1 -1 -1 i -i
A4 1 1 1 1 -1 -1 -1 -1 -i i

Table(1)

The characters table of matrix from degree(n+3)x(n+3)where v=e?m/2" "= -1

2.2 The Characters Table Of The Dihedral Group D, :[5]
Thereare n—2 , conjugate classes of D,
2
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=(Ds)=
CL, 07 | [ [t] [f] [ft]
ICL,] 1 1 2 2 2
|CD,(CL,)| 8 8 4 4 4
A 1 1 1 1 1
PH 1 1 -1 1 -1
1 1 1 1 -1 -1
2, 1 1 -1 -1 1
Ae 2 -2 0 0
Table(2)

Theorem 2.2.1:[2]
1-Sum of characters is a character.
2-Product of characters is a character.
2.3The Rational valued characters table:
Definition(2.3.1):[4]
The group generated by all characters on C is called the group of the
generalized characters of G, and it is denoted by R(G).
Definition(2.3.2):[4]
The intersection of cf(G,Z) with R(G) forms an abelian group is called the group of Z-valued generalized characters
of G, denoted by R(G).
Definition(2.3.3) [1 ]
A rational valued character 0 of G is a character whose values are in Z,which is 6(g)€Z for all ge G.
Corollary (2.3.4) [1]

The rational valued characters p; = Ygegai(o(ny)/0) (A)Form a basis for R(G) ,where); are the irreducible
characters of G and their numbers are equal to the number of conjugacy classes of a cyclic subgroup of G.
Proposition(2.3.5) [2 ]

The number of all rational valued characters of finite G is equal to the number of all distinct I"-classis.
Proposition(2.3.6):[8]

The rational valued characters table of the cyclic group C,s of the rank s+1 where p is a prime number, which is
denoted by (= (C,s)), and given as follows:

="(Cps) =
I'-classes [1] [xP"] [xP"7] xP] ... [xP’] [xP] [x]
6, P1(p-1) st 0 0 0 0 0
6, PS2(p-1) PS2(p-1) -pS2 0 0 0 0
03 P=3(p-1) P=(p-1) P=3(p-1) -p*° 0 0 0
051 P(p-1) P(p-1) P(p-1) P(p-1) P(p-1) -p 0
0 p-1 p-1 p-1 p-1 p-1 p-1 -1
Ogi 1 1 1 1 1 1 1
Table(3)

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

Proposition(2.3.7):[8]

Forn=p;*. py2....pn" where g.c.d(p;,p)=1, if i=j and p;'s are prime numbers, and a; any positive integers for all

1< i < n, then the rational valued characters table of the cyclic group C, can be given by:
= (Cn) == (Cplal) ®= (szaz) R.....Q0= (Cpnan)

Proposition(2.3.9):[9]
The rational valued characters table of Quaternion group Q,, when m is an odd number is given by:
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E*(QZn) =
I-classes of C, vl
X2r X2f+l
01 0
='(n) ='(C,)
03121 0
9(|/2) 1 1 1 1 1 1
031241 0
=(Cp) H
011 " 0
6, 1 1 1 1 1 1 -1
0141 2 ‘ 2 ‘ ‘ 2 2 ‘ -2 ‘ ‘ 2 0
Table(4)

Where 0<r <m-1, [ is the number of I'-classes of C,,, 8; such that 1< j< [+1 are the rational valued characters table of
Quaternion group Qgn if we denote Cjj the elements of =(C,) and hjj the elements of H it as defined by:
h”:{ —C; if i#]
ij
Lemma(2.3.10):[1]

The rational valued characters table of D, when n is an odd number is given by:

I'-classes of C,

0, 0

0, . 0
E*(Dn) = : =(Cn) :

0,1 0

6 1 1 1 1 1

Ot 1 ‘ 1 ‘ 1 ‘ ‘ 1 -1

Table(5

Where [ is the number of I'-classes.

cL. M@ ®m [ m [ [
CL,| 1| 1 2 2 2
Ch,(CL) | 8 | 8 4 4 4
o] 1| 1 1 1 1
e o, 1| 1 1 1 1
=04 = B 1| 1 1 1 1
04 1| 1 1 1 1
I 2 | 2 0 0 0
Table(6)

3. The Main Results

3.1 Characters Table of the Group (Q,,xD,4) when n is an odd number:

The group (Q2,%xDy) is the direct product of the Quaternion group Q,, of order 4n and the dihedral group D, of order
8 then the order of the group (Q2,%xDy) is 32, the irreducible representations of the group (Q,,xDj,) are the tensor
product Q,, and Dsand the irreducible characters of the group (Q,,xD,) are the tensor product Q,, and Dj,.
According to proposition(2.3.7), each irreducible character 4; of Q,,, defines four characters A 1y, A¢.2), A¢,3), A¢.4) @and
A(i'5) . such that A(i,l) = 21 ,ﬂ.(i,z) =lilé , A(i,S) =] ).3 , A(i,4) =4 3.4 ﬂ.(i,5) =4 3.5 of (QZmXD4) .
Then =(Q2XDs) == Q20 ® =Dj.

Then , the general form of the characters table of (Q,,XD,4) when n is an odd number is given in the following table:
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CL, [, ][I,t ][I,t ][I,f ][I,ft [8% 1] [a% t] [a*] [a*1] [a%ft] o | [P 1] [a"t] [a"t] [a™f]
1
| CLy| 1 1 2 2 2 2 2 4 4 4 e | 2 2 4 4
| 32n | 32n | 16 | 16n | 16n 16n 16n 8n 8n 8n 16n 16n 8n 8n
CQanD4(CL(l)I n
Ay 1 1 [ 111 1 1 1 1 1 1 1 1 1
i) 1 1 [ 1] 11 1 1 -1 1 -1 1 1 -1 1
A 1 1 [ 111 1 1 1 -1 -1 1 1 1 -1
A4 1 1 -1 -1 1 1 1 -1 -1 1 1 1 -1 -1
Ais) 2 | 2 0] 0 2 -2 0 0 0 2 -2 0 0
e 2 2 2 2 2 LA4p2n—4 vA4yp2n—4 vA4yp2n—4 vi+y2n—4 vi+y2n—4 V2242 L2242 L2242 02N—242
K22 2 2 2 2 2 | ytyy2nt vA4yp2n—4 N vi+y2n—4 N V2242 L2242 -(uB24y2) 02N—242
(v*+ (ut+y2n4
U2n—4) )
e23) 2 2 2 ) 2 | yt+y2nt vi4y2n—4 vi4y2n—4 N N V2242 L20=24)2 L20=24)2 -(V2—24y2)
(U4—+U2n—4—) (U4—+U2n—4—
)
24 2 2 ) ) 2 vi4y2n—4 vi4y2n—4 R N LE+y2n—4 V2242 020242 -(02=24y2) -
' (24 | (LHu2n4) (UZn—1)+U2)
W5 4 4100/ o 29)4: - 0 0 0 o | 2002 2402) | 2020 2402) 0 0
v2n- 200+
) Ugn—zl—)
lfl((n-l),l). 2 2 2 2 2 U2n—.2_,_U2 U2n—.2_,_U2 U2n—.2_,_Uz U2:1—'2_,_U2 U2:1—'2_,_U2 Un+1_;_Un—1 Un+1_;_Un—1 Un+1_;_Un—1 Un+1_;_Un—1
Wr1).2) 2 2 2 2 ) L2242 L2N—24)2 - L20=24)2 - untlyn-1 un+lgyn=1 - utlgyn=1
’ 2n—2,4.,2 2n-2 n+1
) (v?-2+ (o
UZ) Un—l)
IJ-((n-l) 3 2 2 2 -2 -2 U2n—2+U2 U2n—2+U2 U2n—2+U2 _ _ Un+1_'_Un—1 Un+1_'_Un—1 Un+1_'_Un—1 _
' (U2n—2+U2) (U2n—2+ (Un+1+
UZ) Un—l)
TP 2 2 ) ) 2 L2N—2.4)2 L2N=24)2 - B V20242 utlyn-1 utlpyn=1 - -
(UZn—Z+U2) (UZn—1)+U2 (Un+1+ (Un+1+Un—1
) Vi) )
|.l((n_1)’5) 4 -4 0 0 0 2(U2n_2+ - 0 0 0 2(Un+1+Un_1 - 0 0
v?) 2(v2n-24 ) 2(u"*14+yn1
v?) )
Ay 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ao 1 1 -1 1 -1 1 1 -1 1 -1 1 1 -1 1 -
1
A3 1 1 1 -1 -1 1 1 1 -1 -1 1 1 1 -1 -
1
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P 1 1 [a[1]1 1 -1 -1 1 1 1 -1 -1 1
N 2 | 2] oo o 2 0 0 0 2 -2 0 0 0
TR 2 2 2 2 2 U2+U2n—4 U2+U2n—4 U2+U2n—4- U2+U2n_4 U2+U2n_4 Un+1_|_Un—1 Un+1+un—1 Un+1_|_Un—1 Un+1+un—1
|J-(1,2) 2 2 -2 2 -2 UZ +U2n—4 UZ +U2n—4 - U2+U2n_4 _ Un+1_|_Un—1 Un+1+un—1 - Un+1+un—1
(U2+ (U2+U2n—4- (Un+1+
U2n—4) ) Un—l)
HeL3) 2 2 2 -2 -2 U2+UZn—4 U2+UZn—4 U2+UZn—4 - - pht+lpyn-1 pitlpyn-1 pht+lpyn-1 -
(U2+U2n—4) (U2+U2n—4 (Un+1+
) v
IJ-(1,4) 2 2 -2 -2 2 U2+U2n—4 U2+U2n—4 - _ U2+U2n_4 Un+1_|_Un—1 Un+1_‘_un—1 _ _
(U2+U2n—4) (U2+U2r1—4-) (Un+1+ (Un+1+Un—1
Un—l) )
s 4 | 4 o] o 0o [202+ - 0 0 0 2Vl - 0 0
UZn—4) 2(U2+ ) 2(Un+1+Un_1
UZn—4—) )
Table(7)
The characters table of matrix fron degree 4(n+3)x4(n+3) where v = 27/2" yn = -1
=(QanxDy) =
A (@R[ E @] [a 1] [at] [a] [a. ] [a. T [ 1] "] [
1] t’ t] f] ft]
4 1 1 2 2 2 2 2 4 4 4 2 2 4
8n 32n 32n 16n 16n 16n 16n 16n 8n 8n 8n 16n 16n 8n
1 1 1 1 1 1 1 1 1 1 1 1 1 1
-1 1 1 -1 1 -1 1 1 -1 1 -1 1 1 -1
-1 1 1 1 -1 -1 1 1 1 -1 -1 1 1 1
1 1 1 -1 -1 1 1 1 -1 -1 1 1 1 -1
0 2 -2 0 0 0 2 -2 0 0 0 2 -2 0
U2n—2+U2 2 2 2 2 2 U2+U2(n_1) UZ+U2(n_1) U2+U2(n_1) U2+U2(n_1) U2+U2(n_1) U4-_+_U2n—4- U4-_+_U2n—4- U4+U2n—4
V20-24y)2 2 2 -2 2 -2 UZ_HJZ(n—l) UZ_HJZ(n—l) - U2+U2(n_1) _(U2+U2(n—1)) vi+y2n-4 vi+y2n-4 _(U4+U2n—4)
(U2+U2(n—1))
_(UZn—2+U2) 2 2 2 -2 -2 UZ_HJZ(n—l) UZ_HJZ(n—l) U2+U2(n_1) _(U2+U2(n—1)) _(U2+U2(n—1)) vi+y2n-4 vi+y2n-4 v4+y2n—4
_(U2n—1)+U2) 2 2 -2 -2 2 U2+U2(n_1) U2+U2(n_1) - -(U2+U2(n_1)) U2_'_1)2(n—1) vi+y2n-4 vi4y2n-4 _(U4+U2n—4)
(U2+U2(n—1))

0 4 -4 0 0 0 202 +02(M-D) | 2(y24+y2(n-1)) 0 0 0 2(u*+u?nh -2(u*+u2n ) 0
Un+1_;_Un—1 2 2 2 2 2 Un+1_;_Un—1 Un+1_;_Un—1 Un+1_;_un—1 Un+1_;,Un—1 Un+1_;_vn—1 UZ_HJé(n—l) UZ_HJé(n—l) UZ_HJé(n—l)
_(Un+1+Un—1) 2 2 -2 2 ) ptlpyn-1 ptlpyn-1 _ p+lpyn-1 _(Un+1+Un—1) U2+U2(n_1) U2+U2(n_1) _(U2+U2(n—1))
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(Un+1+un—1)
_(Un+1+Un—1) 2 2 2 -2 -2 ptipyn-1 ptipyn-1 ptlpyn-1 _(Un+1+Un—1) _(Un+1+vn—1) 1)2_'_1)2(n—1) 1)2_'_1)2(n—1) U2+U2(n_1)
phtlpyn-1 2 -2 -2 2 ptipyn-1 ptipyn-1 _ _(Un+1+Un—1) pitlpyn-1 1)2_'_1)2(n—1) 1)2_'_1)2(n—1) _(U2+U2(n—1))
(Un+1+Un—1)
0 4 -4 0 0 0 Z(Un+1+Un—1) _2(Un+1+un—1) 0 0 0 2(U2+U2(n—1)) _2(U2+U2(n—1)) 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1
-1 1 1 -1 1 -1 1 1 -1 1 -1 1 1 -1
-1 1 1 1 -1 -1 1 1 1 -1 -1 1 1 1
1 1 1 -1 -1 1 1 1 -1 -1 1 1 1 -1
0 2 -2 0 0 0 2 -2 0 0 0 2 -2 0
p+lpyn-1 20" 20" 20" 20" 20" v +U2(n—1) v +U2(r1—1) v +U2(n—1) U+U2(n_1) U+U2(n_1) pt24yn-2 pt24yn—2 p+24yn—2
_(Un+1+vn—1 20" 20" 20" 20" 20" v +p2(m-1) v +p2m-1) _(U+U2(n—1)) v+p2m-1) _(U+U2(n—1)) pt24yn-2 vt24yn—2 _(Un+2+un—2)
_(Un+1+Un—1) 20" 20" 20" 20" 20" v +U2(n—1) v +Uz(n—1) U+U2(n_1) -(U+U2(n_1)) _(U+U2(n—1)) pt24yn—2 pt24yn—2 yt+24yn—2
p+lpyn-1 20" 20" 20" 20" 20" v +U2(n—1) v +Uz(n—1) -(U+U2(n_1)) -(U+U2(n_1)) U+U2(n_1) pt24yn—2 pt24yn—2 _(Un+2+Un—2)
0 " | " 0 0 0 2(v +02@7D) | -2(u +2(7D) 0 0 0 2240772 | 222 4yn2) 0
Table(7)
The characters table of matrix from degree 4(n+3)x4(n+3) where v = e27/2n y = -1
=(Q2nXDy) =
[a™* 1] [a™2tf] [b,1] [b,t'] [b.t] [b,1] [b, ft] [ab, , I] [ab,t] [ab,t] [ab f] [ab, ft]
4 4 n 2n 2n n 2n 2n 2n
8n 8n 32 16 16 32 16 16 16
1 1 1 1 1 1 1 1 1
1 -1 1 1 -1 1 1 1 -1 1 -1
-1 -1 1 1 1 -1 1 1 1 -1 -1
-1 1 1 1 -1 -1 1 1 -1 -1 1
0 0 2 -2 0 0 0 2 -2 0 0 0
vhy2n-t vhy2n-t 0 0 0 0 0 0 0 0 0 0
yt+y2n-t -(vt+y2—) 0 0 0 0 0 0 0 0 0 0
) -(u*+y2n—4) 0 0 0 0 0 0 0 0 0 0
) vy 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
V2421 v2+y2(-1) 0 0 0 0 0 0 0 0 0 0
V2421 -(L2+p2(-1)) 0 0 0 0 0 0 0 0 0 0
-(u2+u2(-1D) -(u2+y2(-D) 0 0 0 0 0 0 0 0 0 0
-(V2+p2(-D) v24y2(-1) 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
1 1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
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1 -1 -1 -1 1 -1 1 -1 -1 1 -1 1
-1 -1 -1 -1 -1 1 1 -1 -1 -1 1 1
-1 1 -1 -1 1 1 -1 -1 -1 1 1 -1
0 0 -2 2 0 0 0 -2 2 0 0 0
yit24yn—2 yit24yn-2 0 0 0 0 0 0 0 0 0 0
22 (UM 24y"2) 0 0 0 0 0 0 0 0 0 0
(UM 24un2) (UM 24y 2) 0 0 0 0 0 0 0 0 0 0
o Gl ) yit24yn-2 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
Table( 7)
The characters table of matrix from degree 4(n+3)x4(n+3) where v = e?7i/2n yn =1
W(n-2).1) 2 2 2 2 2 U4+UZn—4 U4+U2n—4 U4+02n—4 U4+02n—4 U4+U2n—4 U"+1+U"_1 U"+1+Un_1 U"+1+Un_1 Un+1_'_un—1 Un+1+Un—1
Wn22) 2 2 -2 2 -2 vi+y2n—4 vi+y2n—4 _(U4+U2n—4) vi+y2n—4 _(U4+U2n—4) phtlpyn-1 phtlpyn-1 _(Un+1+un—1) phtlpyn-1 _(Un+1+un—1
W(n-2).3) 2 2 2 ) -2 U4+UZn—4 U4+U2n—4 U4+02n—4 _(U4+U2n—4) _(U4+U2n—4) U"+1+U"_1 U"+1+Un_1 U"+1+Un_1 _(Un+1+un—1) _(Un+1+Un—1)
W((n-2).4) 2 2 -2 -2 2 vi+y2n—4 vi+y2n—4 _(U4+U2n—4) _(U4+U2n—4) vi+y2n—4 phtlpyn-1 phtlpyn-1 _(Un+1+un—1) _(Un+1+un—1) pht+lpyn-1
o2 4 410070 [20%™h 20T 0 0 0 20 " Y) 20" I+ 0 0 0
A@y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A@o) 1 1 -1 1 -1 1 1 -1 1 -1 1 1 -1 1 -1
A@3 1 1 1 -1 -1 1 1 1 -1 -1 1 1 1 -1 -1
A@a 1 1 -1 -1 1 1 1 -1 -1 1 1 1 -1 -1 1
A@s) 2 -2 0 0 0 2 -2 0 0 0 2 -2 0 0 0
Ay 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ao 1 1 -1 1 -1 1 1 -1 1 -1 1 1 -1 1 -1
Az 1 1 1 -1 -1 1 1 1 -1 -1 1 1 1 -1 -1
N 1 1 -1 -1 1 1 1 -1 -1 1 1 1 -1 -1 1
Aws) 2 -2 0 0 0 2 -2 0 0 0 2 -2 0 0 0
20" 20" 20" 20" 20" w2 4yn—2 Vit 24yn—2 Vit 24yn—2 v+ 24yn—2 Y+ 24yn—2 U(n_z)2+un2_4 U(n_z)2+un2_4 U(n_2)2+un2—4 U(n-z)2+vn2—4
21)" 21)” '21)” 21)" -21)" Un+2+un—2 U“+2+Un_2 _(Un+2+un—2) Un+2+Un—2 _(Un+2+un—2) U(n_z)2+Un2_4 U(n_z)2+un2_4 _(U(n_2)2+un2_4) U(n_z)2+vn2_4
20" 20" 20" 20" 20" Un+2+un—2 Un+2+Un—2 Un+2+Un—2 _(Un+2+Un—2) _(Un+2+Un—2) U(n_2)2+un2_4 U(n_z)z+vnz_4 U(n_2)2+un2_4 _(U(n_z)2+vn2_4)
21)" 2l)n -21)“ -21)” 21)” Un+2+un—2 Un+2+Un—2 _(Un+2+Un—2) _(Un+2+Un—2) U“+2+U“72 U(n_2)2+un2_4 U(n_z)2+vn2_4 _(U(n_2)2+un2_4) _(U(n_z)2+vn2_4)
W | 4" | 0 0 0 200" 40 ?) 20" "2 0 0 0 20D 4y 2D ) 0 0
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
-1 -1 1 -1 1 -1 -1 1 -1 1 -1 -1 1 -1
-1 -1 -1 1 1 -1 -1 -1 1 1 -1 -1 -1 1
-1 -1 1 1 -1 -1 -1 1 1 -1 -1 -1 1 1
-2 2 0 0 0 -2 2 0 0 0 -2 2 0 0
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
-1 -1 1 -1 1 -1 -1 1 -1 1 -1 -1 1 -1
-1 -1 -1 1 1 -1 -1 -1 1 1 -1 -1 -1 1
-1 -1 1 1 -1 -1 -1 1 1 -1 -1 -1 1 1
-2 2 0 0 0 -2 2 0 0 0 -2 2 0 0
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U(n—2)2+Un2—4

0

ol o|o|o| o

-1

1

1

—|=|—|o| o|o|o| o

-1

0

[ Y Y R pi

-1

1

1

-1

0
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3.2 Theorem:
The rational valuer characters table of the group Q,,xD,when nisan odd number is given as follows:

="(Qan*Dy) =="(Qzr) ®='(D,)
Proof :-
Since Dy ={I', t, &, &, f, ft, ft*, f’}
Each element in Qu,xD, are gy = g, . 0 V € Dy, r € {I', t, &, &, 1, ft, ft?, ft°}
And each irrerucible character A ;) of Q,,xD,is can be written as follows
Aip =i A
Where 4; is an irrerucible character of Q,, anr /1;- is the irrerucible character of D, ,then
2i(g,)if j=1andr € D,
2i(gy)if j = 2andr € {I",t% f, ft?}
—Ai(gp)if j=2andr € {tt3ft ft3}
2i(gy)if j=3andr € {I,¢,t%,t%}
—2i(gp)if j =3 andr € {f,ft ft? ft>}
2i(gp)if j =4andr € {I", 1% ft, ft}
—Ai(gp)if j=4andr € {t,t3f ft?}
Zli(gp)if j=5andr € {I"}
—22i(gp)if j=5andr € {t*}
0 if j=1andr € {tt3f ft ft?}
From proposition (2.3.4)
Pij) = Loecal(Q /) 7 (Aij)
Where p(; jyis the rational valuer character of Q,,xDy
Then, e, (Go) = Loecat( e, epr/@) @Ay (Gor)
()] If j=land r € D,
P o) = Xoegal( oy (8p))/Q) a(A; (9) = pi(9p)-1 = pi(9p)- p’;(9")
Where p; is the rational valuer character of Q,, .
(i (@) if j=2anrr € {I*,t3f ft?}
P, (Gp) = oecar(o; (gp))/) (i (9p)) = pi(9p)-1= pi(9p). p'i(g").
(b) if j =2 anrr € {t,t3, ft, ft3}
P ) Gor) = Xoegal( o (8p))/Q) (=2 Q) = — Xsecai(oi; (gp))/Q) a(4; (9p)
= Yoecal( Qs gp))/@) @ (i (9p))--1= pi(9p)--1= pi (Gp)- p'; @0.
(nn (@) if j=3anrr € {I*,¢,t?,t%}
P (Gpr) = ZasGal(Q(Ai (8p))/@) a(A; (9p)) = pi(9p)-1= p;(9p)- P’ (G-
(b)if j =3 anrr € {f,ft ftz,ft3}
PG, (@) = Xoecar o (&p))/Q) (=2 (9p) = — Xoecal( oy (8p))/@) a(4; (9p)
= Y oecal( Q(A; @)/ 0(Ai (9p))--1= pi(9p)--1= pi(9p)- P'; @0.
(IV) (@) if j=4anrr € {I*,t% ft, ft3}
Pei.) (@) = Xoecar( oy (&p))/Q) a(A; (0p) = pi(@p)-1= pi(9p). P’ (9.
(b)if j = 4anrr € {t,t3f ft?}
P, (Gpr) = ZaeGal(Q(/li (8p))/Q) o(—4;(Qp)) =— ZaeGal(Q(/li (8p))/Q) a(4; (9p)
= YoeGal( QA (gp))/Q) a(A; (9p)--1= pi(9p)--1= pi(9p). P’ (9.
(V) (@) if j=5anrr € {I*}
Pei.) (o) = Xoecar( o (Ep))/Q) (22; (9p) = 2 Xoecai( on; (8p))/Q) a(4; (9p)
= Yoecat( o(A; (gp))/@) @ (Ai (9p))-2= pi(9p)-2= pi(Gp). p’;(9").-
(b) if j=5anrr € {f?}
P,j) (o) = ZaeGal(Q(Ai (gp))/Q) (=24 (9p)) = -2 ZJeGal(Q(/li (&p))/Q) a(4; (9p)
= Yoecal( QA (8p))/Q) o (4; (9p))--2= pi(Gp)--2= p;(9p)- p';(@1).
(c) j=1lanrr € {tt3fft ft?}
P, (G = Loecar( o gp))/@) 9(0-4i (8p)) = 0- Esecar( ;g /@) @ (i (G)
= Yoecal( o(A; (gp))/@) O (Ai (8p)).0= 0= p;(gp). p’; (9.
From [I],[11],[111],[1V] anr [V] we have
Pij= Pi- Pj

Ay (P.r) =3
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Then ="( QuxDs) == (Qa) ®="(Dy).

Example(3.3):-

To find the rational valued characters table of Q,¢xD,, we can use theorem (3.2) .

8

By proposition(2.3.9) and proposition (2.3.10), we have

I- [1] [X] X1 [x] vl
classes
01 1 1 1 1 1
. 02 12 -1 12 -1 0
= (Q) =
03 1 1 1 1 -1
P4 12 -1 -12 1 0
Ps 2 2 -2 -2 0
Table(8)
and
CL, AN [r] [s] [sr]
|CL| 1 1 2 2 2
|CD,(CL,)| 8 8 4 4 4
="D,= Py 1 1 1 1 1
0, 1 1 -1 1 -1
p3 1 1 1 -1 -1
P4 1 1 -1 -1 1
ps 2 -2 0 0 0
Then , by theorem (3.2)
="(Q26%Ds) =="(Q6) ® = (Ds) .
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4n

56

112

56

112

8

112 | 56

112 | 56

8

12

12

12
12

12
12

12

12

56

12
12

12

12

12

12
12
12

112

12
-12

12

-12

-12

12

-12
12

56

12
12

12

12

-24

-12

-12

-12
-12

24

112

12
12

12

12

24

-12

-12

-12
-12

-24

2p
16

112

224

112

224

-1

-1

16

12
-12

-12

12

12

-12

-12

12

12
12

-12

-12

12

12

-12
-12

12
-12

12

-12

0

12

-12

12
-12

0

12
12

12

12

-24

12

12

12
12

-24

1

1

1

12
12

12

12

24

12

12

12
12

4

Sl (Y5 oY JL cX I CY I RO LS L O [ G

|CLq|

Capenpa(CLy)[224 | 112 | 224 | 112

P

P

P@E1)

P

P

P@a2

P2

PE2)

P@2)

P52)

P@ag3)

P3)

PE3)

Pw3)

P(5,3)

P4

P4

P34)

P44

P(5.4)

P15

P25)

P35)

Ps)

P(5,5)

10

Table(9)
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