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RS DCARE O DO :s:; ABSTRACT
1SSN:2345-0580 The purpose of this work is to find the rational valued characters table of the

N group (Q,, X C5),when m= 2p,p is prime number,which is denoted by =*

: < (Q4pxCs), where Qz,, is denoted to Quaternion group of order 4m , and (s is
k the cyclic group of order 5. Moreover we have found the general form of the
.om’n rational valued characters table of the group ( Q4,*Cs).
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1.INTRODUCTION
Let x,y€ G and G be a finite group,then x and y are said to be 2--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.
A finitely generated abelian group cf(G,Z) of a rank equal to the number of " --classes. |s forned by

the Z-valued class functions on the group G,which is constant on the ' --classes If cf(G,Z) intersects
with the group of all generalized characters of G,where R(G) is a normal subgroup of cf(G,Z) denoted
by R(G), then, cf(G,Z)/R(G) is a finite abelian factor group denoted by K(G). If xis an
irreducible character of the group G and o is any element in Galios group Gal(Q(x;)/Q).The n each

element in R(G) can be written as v;0;+ vo0,+...+ v, 3, , where r is the number of e--classes, v,,

V,...,V,€Z and ‘9i = ZU(Zi ) , Let 5*(G) denotes the rxr matrix which the rows corresponds
oeGal(Q(xi)/Q)

to the U; 's and the columns correspond to the e-classes of G. to find the cyclic decomposition of
K(G),We can use the theory of invariant factors to obtain the direct sum of the cyclic Z-module of
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orders the distinct invariant factors of ='(G) depending on the matrix expressing R(G) basis in
terms of the ¢f(G,Z) basis is = (G).
In 1982, M. S. Kirdar [2] studied the K(C,). In 1995, N. R. Mahmood [3] studied the factor group
K(Qzm) -
The aim of this paper is to find = (Q4pxCs) and determine general (16x16) matrix from of the
rational valued characters table of the group ( Q4;,xCs).
2.Preliminariec
The Generalized Quaternion Group Q,,,( 3.1 ) [3]
In general, the generalized quaternion group of order 4m it can be written as :
Qom = { ¥y, 05 k <2m-1,h=0,1}
Which has the following properties

(X" =y’ =1x"=y y X y = X=X}
The Characters Table of the Quaternion Group Q,., when m = 2p, and p is prime number (3.2) [ 3 ]
There are two types of irreducible characters. One of them is the character of the linear
representations Ry, R,, R; and R, which are denoted by ¢, ¢, s and g,respectively as in the
following table:

' Xy
(1A 1 1
¢, 1 -1
U (-1)¢ | (-1)f
W, (-1) | (-1)*"
Table (1)

where 0<k<2m-1.
The other characters of irreducible representations T, of degree 2 are denoted by xysuch that:
Yo () = ™ + w™

- errihk/m + e—rrihk/m =2co S(T[h k /m )

We are denote to (whk+w'hk) byVik ,thus V=V pi ,Vim=-2 ,Vo,y =2,  also we will write V) such that

J(hk) =min{hk (mod 2m),2m-hk(mod 2m)} in the character table of the quaternion group Q,,when m
is an even number, such that:

V; = 2cos(ri(hk)/m) , x» (X'y) = 0

where 0<k<2m-1, 1< h <m-1 andw =e”"?"= ¢"/™,

So, there are m+3 irreducible characters of Q,, . Then the general form of the characters table of
Q,m When m= 2p ,p is prime number ,p# 2 is given in the table(2)

2 Vi Vi) | Viem-s 2 v, Vi 1 Viem-2) 0 0
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2 V) @em-9 Viam-8y | = | Vin-2m-2 2 Vicm-2 | Viem-6) | | Viem-2m—1 0

2 vz Vi ol Viees -2 Vi Vi | ] Ve 0

2 V@m-2) Viam-o | | Vign-Dm—2) -2 Viem-ny | Viam-3 | | Vim-nm—1 0

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1
Table (2)

Theorem(3.3)[1]:
Let T,: G;>GL(n,F) and T,: G,>GL(m,F) be two irreducible representations of the groups G; and G,

with characters y,and y , respectively then : T, ® T, isirreducible representation of the group

G; X G, with the character ;"¢ .

.The Group Q,,,xCs (3.4)

Let Qy,, is the quaternion group of order 4m, and Cs is the cyclic group of order 5, then the group
( Q2 xCs ) is the direct product group of order 20 m therefore the irreducible representations of
the group( Q,,xCs ) is a tensor products of each an irreducible representation of Q;nand an
irreducible representation of the groupCs .The group Cs has five irreducible representations; their
characters 8y, 6,,83,6,andésare given in the table(3)

CL, [1] [r] [r’] [r’] [r']
| CLe| 1 1 1 1 1
= C5 =
8 1 1 1 1 1
6 1 2 3 4
z a a a a
6 1 2 4 3
3 a a a a
3 4 2
04 1 a a a a
6 1 4 3 2
5 a a a a

Where a= e”°=cos 2 /5+isin2m / 5

According to proposition (3.3), each irreducible character y; ofQ,, defines five characters y;1, xi2,
Xi3, Xia and x;s such that x;1= x;61, , Xi2 = Xi62 , Xi3 =, Xi03 , Xia = Xi6a , Xis = XiO6sThen=(
Qam*Cs ) == (Q2m) @ =(Cs ).

Example (3.5)

To find characters table Qg% Cs by Theorem (3.3) we have the characters table Q,g as Table (4),
wherev;=2cos(mi /14 ),Van=2,Vm=-2,vy=2cos(7m / 14) =

2cos(m/2)=0,
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CLy | [1] 2 T O 2 O o ' O O 2 O 2 I 2 N ' O I % I I 20 O 2 R I ) B B P 2 I R B I I 3]
|cL 5 | |1 2 2 2 2 2 2 1 2 2 2 2 2 2 2 14 | 14
v, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v, 1 1 1 1 1 1 1 1 -1 -1 -1 -1 EE -1 !
X2 2 Va Vg Viz Viz Vg Va 2 V2 Vs V1o -2 Vio Vs V2 0 0
Xa 2 VS Vl 2 V4 V4 Vl 2 VB 2 V4 Vl 2 V8 2 VS Vl 2 V4 0 0
X6 2 Vl 2 V4 VS VS V4 Vl 2 2 Vé Vl 0 VZ -2 VZ Vl 0 V6 0 0
X8 2 Vl 2 V4 VB VB V4 Vl 2 2 V8 V4 Vl 2 2 Vl 2 V4 VS 0 0
X10 2 VB V12 V4 V4 VIZ VS 2 VlO VZ Vé -2 V6 VZ VlO 0 0
X12 2 V4 VB VIZ VIZ VS V4 2 VlZ VB V4 2 V4 VS V12 0 0
X1 2 VZ V4 V6 VB Vl 0 Vl 2 -2 Vl V3 VS 0 V9 Vl 1 Vl 3 0 0
X3 2 V6 Vl 2 Vl 0 V4 VZ VS -2 V3 V9 Vl 3 0 Vl VS Vl 1 0 0
Xs 2 Vl 0 VS VZ Vl 2 VG V4 -2 VS Vl 3 V3 0 Vl 1 Vl V9 0 0
X7 2 -2 2 -2 2 -2 2 2 0 0 0 0 0o |o 0 0 0
X9 2 Vio Vg V2 Via Ve v, -2 Vo 4 Vi 0 Vs Vi3 Vs 0 0
X11 2 V6 I/12 VlO V4 VZ VS -2 Vll VS Vl 0 Vl3 V9 V3 0 0
X13 2 VZ V4 VG VS Vl 0 Vl 2 -2 Vl 3 Vl 1 V9 0 VS V3 Vl 0 0
Y, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 R
v, 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 1 -1
Table(4)

And the characters table

Cs as table (3), and from(3.3) the characters table Q,gx Cs can be written

as follows :

=(Q28%Cs) == (Q28) @ = (Cs),

Then =(Q,gxCs) is given in the table (5) .
wherev;=2cos (mi /14),vom=2,Vn=-2,v;=2cos(r / 2)=0.
4. The main results

Proposition(4.1)[2]

ZO-(Zi)form basis for E(G), wher {j are the
o<Gal(Q(x)/Q)

The rational valued characters ‘9i =

irreducible characters of G, and the numbers of Qi are equal to the number of all distinct

l-classes of G.
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Proposition(4.2)[2]

The rational valued characters table of the cyclic group Cps of rank s+1 where p is a prime

number which is denoted by (E*(Cps ) ), is given as follows:

Iclasses | [T ] [rf ] [rP2 ] [I‘Ps_3 [FPS_2 [rPH] [

6, 1 1 1 1 1 1 1

0, -1 p-1 p-1 p-1 p-1 p-1 p-1

03 0 P plp-1) p(p-1) | p(p-1) plp-1) plp-1)

05 1 0 0 0 -p° P p1) | P p1) | PR (p1)

0 0 0 0 0 -p*? p % (p-1) | p*(p-1)

041 0 0 0 0 0 -p P (p-1)
Table(5)

where its rank s+1 represents the number of all distinct I'-classes

The rational character table of the quaternion group Q,,, when m=2p, p is prime

number ,p #2(4.3) [3]

The rational characters table of @Q,,, when m = 2p , p is prime number , p#2 is given in the
following table ( after change order the rows and the columns ) =" (@4, ) =

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 0 0 -2 -2 2

0 0 1 2 1 1 p1 p-1
0 0 1 2 4 1 pl p-1
0 0 0 0 2 2 2p-2 2p-2

Table(6)

Example(4.4)

To construct the rational valued characterstable of(Q,gxCs) when havetodothefollowing :
From Example(3.5) we have the characterstable ofQ,5xCs

By the definition ofQ,gxCs:

=(Q28%Cs) == (Q28) ® = (Cs)

To calculate the rational valued characterstable of the group
(Q28%Cs) =="(Q28%Cs)

e11= Lull’elZ: UJ12+ UJ13+ UJ14+ Wis
0,7 W,1,0,= Wt W+ W+ W,
0,=W,,0,,= W+ W+ W + W,
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05,7 W3y 0g= Wt Wt W+ W,
05,7 X700 557 X70® Xos Xoa* X5

The elements ofGal(¢,) / Qare :
(0,0

0,,0,

2ir 9394 Ospr 1019111912913 }

0,(y) =y, ,0,(Dy) = y,05(dy) = 03,0,(d)) = by, 05() =

Og(d) = &g, T (D) = D8I, 04 (D) = by, 015(Dy) = b, 0,,(Dy)

= 011,05,(Py) = d1,,005(,) = by,

and i=1,2,3,4,5

By proposition (4. 1)

1-(1)if i =1

061= 0(1,1)((/)11) + 0(3,1)((/)11) +0(5,1)((ﬁ011)+ 0(9,1)((»011) + 0(11,1)((/)11) + 0(13,1)((/)11)
=P+ P3P+ P o) P 11,1+ P13,1)

O61([1,1])= Og1([I,r])= 2+2+2+2+2+2=12

05,06i,0i,04;,014;,0

061 ([x%,1]) = 061 ([x%,7]) = (VarVe++Vi)+(Vig+Ve+V2)=1+1=2

061 ([x*,11) =061 ([x*, 7]) = (Va#Vip++Vp)+ (Vg +Vip+Vy)=(-1)+(-1)= -2
061 ([x", 11) = Oy ([x*, 7])= (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)=-12
061 ([, 11D)=061 ([x, T]) = V1+V3+V5+Vo+V11+V13=0

061 ([x7,1]) = B4, ([x7,7]) = 0+0+0+0+0+0 =0

061 ([, 1])= 041 ([y,r])= 0+0+0+0+0+0=0

061 ([xy,I])= B41([xy, r])=0+0+0+0+0+0 =0
O4i=@2i+P6i+P10i

041=02,1)*P6,1)+*P(10,1)
041 ([1, 1])=6041 ([I, 7])= 2+2+2=6
041 ([x2, 11)=041 ([x%, T])=Vy+V o +Vg= -1
041 ([x*, 1]) = ([x*,7]) = Vg+Vy+Vip=-1
041 ([x'%,1]) = 041 ([x™*,7]) =24242=6
041 ([x,1]) = 041 ([x,7]) = Vo+Vg+V1p=1
041 ([x7, 1]) = 041 ([x7,7]) =(-2)+(-2)+(-2)=-6
041 ([y, I11)=041 ([y, r])= 0+0+0=0
041 ([xy, I1)=041 ([xy, 7])=0+0+0=0
03i=04+Pgi+P12;
03,1)=Pu1*PE 1)+ P21
031 ([1,1]) =631 ([I,7])= = 2+2+2=6
031 ([x%,11)=031 ([x%,7]) =Vg+Vi,+Vy=-1
031 ([x*,1]) ==031([x*, 7]) = Vi +Vy+Vg=-1
931( x“,l]) = 931([X14,T]) = 2+2+42=6
031 ([x, I1)=031 ([x,7]) = Vg+V,+V;,=-1
931( x7,1]) = 931([x7,r]) =24+242=6
031 ([y,1]) =631 ([y,7])= 0+0+0=0
031 ([xy, I])==031 ([xy, T]) =0+0+0=0
2-(1)if i =2,3,4,5
962=0(1,2)((p12 )+0(1,3)((p13 )+0(1,4)((p14)+o_(1,5)((p15)+o-(3,2)((p12)+o(3,3)((p13)+o-(3,4)((p14)

+0(3,5)(§015)+0(5,2)(§012) + c7(5,3)“013) +0(5,4)(§014) +0(5,5)((p15)+ c7(9,2)“012) + 0(9,3)((/)13) +C794((,014)

=

| melrselrselrseirseiiro
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+095((p15)+ 0(11,2)((p12) + 0(11,3)((p13) +U(11,4)((p14) +0(1115)((p15) +0(13,2)((p12) + 0(13,3)((/’13) +0(13,4)((p14)
+0(13,5)((p15)
Oz ([1, 1])=242+242+42+4242+424242+242+2+242+242+2+242+2+2+2+2=48
O¢2 ([I, TD=2a+2a?+2a3+2a*)+(2a+2a?+2a3+2a*)+(2a+2a’ +2a3 +2a*)
+2a+2a’+2a3+2a*)+ 2a+2a?+2a3+2a*)+ 2a+2a?+2a3+2a%)
=12 a+12a%+12a3+12a*=12(a+a?+a3+a*)=12(-1)= -12
062 ([x2,1]) = (Vo4 Vot Vo4 Vo )+ (VetV ViV )+ (Vip+Vig+V19+Vio)+
(Vig+Vig+Vig+Vig)+ (Vg+V+Ve+Vi)+ (Vo415 +V5)
= 8,48V g+8V=8 ( Vo +V+V()=8(1)=8
02 ([x2, 7= aVara?Vora3Vora* Vo) +( aV+a?Ve+a3 Ve+at Vi) +( aVyg+a?Vig+a3Vig+a*Vyg)+(
aVyg+a?Vig+adVig+atVy)+
(aVe+a?Vg+adVe+a V) +( aVora? Vora3Vo+atV,) =2V, ( a+ra?+a+a*)+  2V( a+a’+ad+at)+
2Vio( atra®+ad+at)= (-2)Vy+(-2)Ve+(-2)Vig= (-2) (Vo +Ve+Vig) = (-2) (1) = -2
Oo2 ([x*, D)= (Va+VatVatVa)+ (Vig#Vip#Vip#Vip)+ (Vg+Va+VgVg)+
(Vg +Vg+Veg+Vg)+ (Vip+Vip+Vip+Vip )+ (VatVy#Vy+Vy)=
8Vg+8V1,+8V,=8 (Vg+V;,+V,)=8(-1)=-8
062 ([x*, rD=(aV+a?V+a3V+a*V, )+ aVip+a? Vg +aB Vg +atVy )+
(aVg+a?Vg+adVg+atVg)+( aVg+a?Vg+ad Vg+a* Vg)+( aVi+a? Vi +ad Vi, +at Vi, )+ aVy+a?Vy+
a?V+atVy)=2V, (a+a+ad+at)+2V, ( ara?+ad+at)+ 2Vg( ara?+ad+at) = (-2)Vy+(-2)Vg+(-2)V; o=
(-2)(Vy+Vg+V1p) = (-2) (-1) =2
o2 ([x1*,1])= (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-
2)4+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2)+ (-2) =-48
Oz ([xM,1])= (-2 )+ (-2a?)+ (-22a3)+ (-2a*)+ (-2 a)+ (-2a?)+ (-2a3)+ (-22a*)+ (-2 a)+ (-2a?)+ (-22a3)+ (-
2a4)+ (-2 a)+ (-2a?)+ ((2a3)+ (-22at)+ (-2 )+ (-2a?)+ (-2a3)+ (-22a*)+ (-2 a)+ (-2a?)+ (-2a3)+ (-2a*)= (-
12 a)+ (-12a?)+ (-12a3)+ (-12a*)= (-12) (a+a?+a3+a*)= (-12) (-1)= 12
Og2 ([x, I])=( V1 +V1+V1+Vy)+ (V3+V3+V3+V3)+ (Vs+Vs+Vs+Vs5)+
(VotVo+Vo+Vo)+ (Vi1 +Vi1+Vi1+V1q )+ (Vis+Vi3+Vi3+V3)=
( 4V +4V3+4V:+4 Vo+AV 1 +4V13)=4( Vi +V3+V:+Vo+V1+V13)=4(0)=0
03, ([x*, 7= (aVi+a? Vi +a®Vi+a* Vi )+ (aVy+a?Vy+adVy+a* V) +
(aVg+a?Va+a3Vg+a*Vy)= (a+a?+a3+a*)( Vi +Vy+Vg)= (-1)(-1)= 1
O3, ([x1*, 1) = (2+2+2+2)+ (2+2+2+2)+ (2+2+2+2)= 8+8+8= 24
03, ([x*, rD=a+2a?+2a3+2a*)+2a+2a?+2a3+2a*)+ 2a+2a?+2a3+2a%)

2 2 2+a3+a4)

=2( a+a?+ad+at)+2 (a+a?+ad+at)+2 (a+a’+ad+at)=6( a+a
=6(-1)=-6
32 ([x, [1)=( Vo + Vot VotV )+ (Ve +Ve+Ve+Ve)+ (Vip+Vip+V10+V10)
= 4V, +4Vg+AV o=4( Vo+Ve+V)=4(-1)=- 4
03, ([x, D= aVy+a?Vo+aVy+aVy)+ (aVe+a?Ve+a3Ve+a* Vs )+
(aVig+a?Vig+alVig+atVyp)= (a+a?+al+a*)(Vy+Ve+Vi)= (-1)( 1)= -1
O3, ([x7,1])= (2+2+2+2)+ (2+2+2+2)+ (2+2+2+2)= 8+8+8= 24
03, ([x7,7]) =a+2a?+2a3+2a*)+2a+2a’+2a3+2a*)+2a+2a?+2a3+2a?)
=2( a+a?+ad+at)+2 (a+a?+ad+at)+2 (a+a?+ad+at)=6( a+a?+ad+at)
=6(-1)=-6
032 ([y, ID=63,([y,r])= 0

032 ([xy, T]) =03, ([xy, 7])=0
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There are sixteen I- classesin=*(Q,g X Cs)

[, 17 =AIL, 103,

[, 7] ={[L ], [L, r?L,[L 3], [, r*]3,

[x?, 1]={[x?, 11, [x®, 10, [x"°, 11},

[x%,1]={

[x?, 1, [x?, 2], [x2, 3], [, 4], [x®, v), [, 2], [, 720, [0, 4], [0, 1), [0, 72,
[xlo’r3]’[x10’r4]}’

[x*, 1]={[x*, 10,[x%, 10, [ 2, 10,

[x*, )= { [x*, ) e, 2], [x, 3, [ r Y,

[x8' r]'[xS' rz]’ [x8, T‘3], [XB, r4],[x12, r]’[x12, rz]’[x12’ TB], [x12, T4]},
[x', 1)={[x"4, 103,

[x14’ T]= {[x14’ r],[x“, rz]' [x14, 7‘3],[X14, T‘4]},

[, 11={[x, 10, 13, 10, %, 10, 1%, 1, [ 10, [ 3, 10,

[x, v1={[x, r], e, 72, [, 730, Lo, 414 D%, e, %, 2], [, 3], [, 7],
[x°, 1], [x°, 721, [x°, 31, [x°, 4], [, 1), [, 720, [, 2], [x%, 74,

[xll’ r]’[xll’ rz]' [xll’ T3], [xll, r4],[x13, r]’[x13’ rz]’[x13’ T'3], [x13’ T4]},
(7, 11={0x7, 11,

[x"r]= {7, xL[x 7, r2 ) [x 7m0 [, ),

[y, 1=y, 11, xy, 1]

v, r1={ly, v1. [y, %) [y, v ALy, L [y, 720 [y, 730, [y, 741}
can write therationalcharacterstableof((Q,5X%Cs))as table(8) .

r-

classes | [L1 | [Lr] | &30 | kA7) | k50 | x5 | &0 | ke | ol | o] | 0 | K | v | Dnr] | kvl | Dyt

[Cla| |1 1 2 2 2 2 1 1 2 2 2 2 14 14 14 14

6, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6, 4 1 4 1 4 -1 4 1 4 -1 4 1 4 1 4 1

6, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

8, 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1

6, 6 6 1 1 1 1 6 6 1 1 6 6 0 0 0 0

6., 24 6 -4 1 -4 1 24 6 -4 -1 24 6 0 0 0 0

8, 6 6 1 1 1 1 6 6 1 1 6 6 0 0 0 0

8. 24 6 -4 1 -4 1 24 6 4 -1 24 6 0 0 0 0

8., 2 2 2 2 2 2 2 2 0 0 0 0 0 0 0 0

6., 8 2 8 2 8 2 8 2 0 0 0 0 0 0 0 0

0., 12 12 2 2 2 2 12 12 0 0 0 0 0 0 0

8, 48 12 | 8 2 -8 2 -48 12 0 0 0 0 0 0 0 0

8, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

8,, 4 1 4 1 4 1 4 1 4 1 4 1 4 1 4 1

6, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

6, 4 1 4 1 4 1 4 1 4 1 4 1 4 1 -4 1
Table(8)
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Theorem (4.5)

Ifmisan evennumber then:

* * *
= (Q2mxCs) == (Q21n)®= (Cs)

where E*(sz x(Cs) is the rational valued characters table of the group@,,,, xCs.Proof:-
Let ¢; be irreducible character of Q,,, ¢;is an irreducible character ofCs
i=1,2,3,...,m+3,j= 1,2
Fromthe definition(3.4) of (Q;,, xCs) and theorem(3.3)
=(Q2m xCs) == (Q2m) ®=(Cs)
each element in (Qy,, xCs
is U €(Q2n xCs),u=(q,c)

g€Qy,,andc eCs,c = r i =0,.....,4

q=xsyk, 0 <s<2m-1, k=0,1

since
CL, U [r] [r’] (I
| CLl 1 1 1 1 1
=Cs= @1 1 1 1 1 1
(pz 1 . u 2 a3 a-’J
3 ! az a4 a a3
Pa ! a3 a a4 az
Ps 1 a4 a3 az a

Then, (/')1(I)=él\r)=1
$1(N=¢1(r?)=¢1(r3)=,¢1(r*)=0,(r')=1,i=1,....,4
P2 (+@3()+Pa(1)+P5(1)=0,(1)= 1+1+1+1= 4
@2 (r)+P3(N)+@a(r)+@s(r)=0(r)= a+a®+ad+at=-1
Where a+a’+a’+a*=-1
And from (theorem (4.1) ), each irreducible character of (Qy;, XCs)is
@ij(u) =gij( a,c )= @i(a) .¢; (c)
Then,
@i (q)ifi=1 forall c
@ij(u) =@ij a,c )= @i(a) .@j(c)=<  4¢i(q)if j=2,3,4,5 andc= |
-pi(q)if j=2,3,4,5 and c#l

And by proposition (4.2)

- classes [1] [r]
0 1 1
*
= Cs= 6 4 |1
Then,
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01(1)=6,(1)=1,0,(1)= 4 and &,(r)=-1

Fromproposition (4.1)

8ij =Xo cal Qi) /0 0 (05)

where 8jj is thearational valuedcharacters table of(Qy,, xCs) then,

8 (u)=6ij =X ecal (Qij) /0 O ((pij (u)) =Y Gal (Q(pij)/Q O (fpi(CI)-¢j (C))

(1) if j=1, ¢, (c) =1

i (U)=Xs ecal (Qij) /@ © (<Pi(Q)-¢j (C)) =6;(q).1=6;(¢q).6(1)

where 0j is therational valuedcharacters tableof Q2

(n)a—if j=2,3,4,5 and c=1I

Bij (u)=)=2s ecal (Q(pij) /0 O (<Pi(Q)-¢j (1)) =Y ecal (0piiy e 0 (@:i(@). [Zoecs ap; D))
a (pi(q) [ 1+1+1+1]=6(q) 4= 6i(q) .6 (1)

=L Gal (Q(i}) /Q
b—if j=2,3,4,5 and c#l

Bij (u) ==X ccal (Qij) /0

=X eGal (0(pij) /0 0 (9i(q) [ata 2va s a 4)]
30 (@i(q)—1=6j(q).6j(c)

==y0 (@i(q) =

o (fpi (@). [ZUECs 0¢’j (C)])

o eGal(Qyi(q)/Q)
o eGal(Qpi(q))/Q)

From(1) and(ll') wehave 8jj = 6; éj

Then E*(QZm xCs) = E*(QZm) ®E*(Cs)

The rational character table of the quaternion group(Q,,,, xCs) when m =2p, p is prime number,

p# 2 (4.6)

From Theorem (4.5) and form of =" (Q4,)= in then table (7) then the rational character table of

the quaternion group(Qy,, XCs) when m= 2p,p is prime number given in the general (16%16)

*
matrix form= (Pm % C,) as table(9).

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 0 0 0 -2 2 -2 2 0 0 -2 2 -2 2

0 0 1 -2 -1 -1 p-1 p-1 0 0 -1 -1 p-1 p-1
0 0 -1 2 1 -1 p-1 p-1 0 0 -1 -1 p-1 p-1
0 0 0 0 2 2 222p  2p2 | O 0 2 2 2-2p  2p-2
4 4 4 4 4 4 4 4 -1 -1 -1 -1 -1 -1
-4 4 -4 -4 4 4 4 4 1 -1 -1 -1 -1 -1
-4 -4 4 4 4 4 4 4 1 1 -1 -1 -1 -1

4 -4 -4 -4 4 4 4 4 -1 1 -1 -1 -1 -1

0 0 0 0 -8 8 -8 8 0 0 2 -2 2 -2

0 0 4 -8 -4 -4 4p-4 4p-4 0 0 1 1 1-p 1-p
0 0 -4 8 4 -4 4p-4  4p4 | O 0 1 1 1-p 1-p
0 0 0 0 8 -8 8-8p 8p-8 0 0 -2 -2 2p-2 2-2p
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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 a a? a’ at 1 a a? o’ at 1 a a? ad at 1 a a? a? at 1 a a? a’ at
1 a? at a a’ 1 a? at a o’ 1 a? at a a’ 1 a? at a a’ 1 a? at a a’

1 a® a at a? 1 a® a at a? 1 ad a at a? 1 ad a at a? 1 ad a at a?
1 at o’ a? a 1 at a’ a? a 1 at ad a? a 1 at a? a? a 1 at o’ a? a
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 a a? al at 1 a a? al at 1 a a? al at 1 a a? al at 1 a a? al at
1 a? at a ad 1 a? at a ad 1 a? at a a® 1 a? at a ad 1 a? at a ad
1 al a at a? 1 al a at a? 1 al a at a? 1 al a at a? 1 al a at a?
1 at | o a? a 1 at a® a? a 1 at ad a? a 1 at ad a? a 1 at o’ a? a
2 2 2 2 2 Vy Vs Vs Vy Vy Vg Vg Vg Vg Vg V12 V12 V12 V12 V12 V12 V12 V12 V12 V12
2 2a | 2a% | 2a® 2at v, | av, | a?v, | adu, | a'y vg avg atvg advg atvg | vy | avy | @?vp| @dvy | atv, | v avy, atvy, | vy | atogy
2 2% | 2a* | 2a 2a v, | d?v, | a'y, av, adv, Vg a’vg | atvg avg vy | vy | @Pvy| atvn| avy, | vy | v a’vy, | atvy | avy, | @l
2 2a | 2a 2at 2a? v, | @®v, | avu atv, | a’v, vg advg avg atvg a’vg | vy | vy avy | atvy | @Pvy | v advy, avy, | atvy, | alvgy
2 2a* | 2a% | 22 | 2a v, | a*v, | aPu, | Py, av, vg atvg | advg a’vg avg v, | atvy,| @dvy| dPvy | avy vy atvy, | ddvy, | @tuy | avg,
2 2 2 2 2 Vg Vg Vg Vg Vg V12 V12 V12 V12 V12 Uy Vs Uy Uy Uy Uy Uy Uy Uy Uy

2 2a | 2a% | 2a° 2at vg | avg | a’vg | alvg | atvg | vy avy, | a’vy, | @dvy, | atug, A av, | av, | adv, | a'y, v, av, adv, | v, atv,
2 2% | 2a* | 2a 2a vg | vy | atvg avg advg | vy | @?vy, | atvg, av;, vy, v, | a’v, | a*v, | av, v, v, v, atv, av, v,
2 2a° | 2a 20t 2a vg | a®vg | avg atvg | a’vg | vy | @Pvyp | avy atvy, | a?vp, v, | av | av, | a‘vy, | v, v, v, av, atv, v,
2 2a* | 2a% | 2a® | 2a vg | atvg | alvg | alug avg v, | atvy | @dvy, | dPug, avy, v, | a'v, | ady, | aiu, av, v, atv, adv, | v, av,
2 2 2 2 2 Vip | V2 Vip Viz Viz Uy Uy Uy Uy Uy Vg Vg Vg Vg Vg Vg Vg Vg Vg Vg
2 2a | 2a% | 2a° 20 | vy | avyp | @Pvy, | @Pun | atug v, av, a’v, a’v, atv, Vg avg | a’vg | aPvg | atvg vg avg a’vg | a’vg atvg
2 2a% | 2a* | 2a 203 | vy | @Pvy| @tvy | avy, | dPvgy, v, a’v, | a'v, av, v, vg | a’vg | atvg | avg advg vg a’vg atvg avg advg
2 2a° | 2a 20t 202 | vy, | @Pvp| avy | atvy | aPug v, a’v, av, a’v, a’v, vg | @dvg | avg | atvg | a’vg vg a’vg avg atvg a’vg
2 2a* | 2a% | 2a® | 2a v, | @tvy| aBvy | @y, | oavg v, atv, | adv, a’v, av, vy | atvg | aPvg | a’vg avg vg atvg advg | a’vg avg

Table(5)
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xlo,l] [xlﬁ’r] [xlﬁ’,rZ] [x10'r3] [x10'r4] [X12,|] [x12’r] [x12’,r2] [x12’,r3] [x12,r4] [x14,|] [x14'r] [x14,r2] [x14,r3] [x14,r4] [X,l] [X,I'] [X,TZ] [x,r3] [X,T4]
2 2 2 2 2 2 2 2 2 2 1 1 1 1 1 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 a a? a’ at 1 a a? a’ at 1 a a? ad at 1 a a? a’ at
1 a? at a al 1 a? at a al 1 a? at a al 1 a? at a a’
1 al a at a? 1 a’ a at a? 1 a’ a at a? 1 ad a at a?
1 at o® a? a 1 at a® a? a 1 at ad a? a 1 at ad a? a
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1
1 a 2 ad at 1 a a? ad at 1 a a? ad at -1 —a —a? —-a® | —a*
1 a? a* a ad 1 a? at a ad 1 a? at a ad -1 —a? | —a* —a —a’

1 al a at a? 1 al a at a? 1 al a at a? -1 —ad —a —a* —a?
1 a* a® a? a 1 at a® a? a 1 at a® a? a -1 —at | -a® —a? —a
Vg Vg Vg Vg Vg Uy Uy Vy Uy Uy 2 2 2 2 2 v, v, v, v, v,
Vg avg atvg advg atvg vy av, atv, adv, atv, 2 2a 2a? 2a8 2at v, av, | a’v, | a’v, | a'v,
Vg a’vg atvg avg vy vy a’v, atv, av, a’v, 2 2a? 20t 2a 2a° v, | a®v, | a*v, av, | a’v,
Vg advg avg atvg a’vg vy adv, av, atv, atv, 2 2a3 2a 2at 2a? v, | @dv, | av, atv, | a’v,
Vg atvg advg a’vg avg vy atv, a’v, a’v, av, 2 2a* 2a 2a? 2a v, | a*v, | v, | @?v, | av,
V12 V12 V12 V12 V12 Vg Vg Vg Vg Vg 2 2 2 2 2 Uy Uy Vy Uy Vy
vy avy, atvy, vy, atvy, Vg avg a’vg advg atvg 2 2a 2a? 2a? 2at v, av, | a’vy, | adv, | a'y
vy, a’vy, atv, av;, vy, Vg a’vg atvg avg advg 2 2a? 20t 2a 2a° v, | a®vy, | atv, av, | av,
vy vy, avy, atvy, a’vy, Vg advg avg atvg a’vg 2 2a3 2a 2at 2a? v, | vy | av, atv, | a’v,
vy, atv, vy, a’vy, avy, Vg atvg a’vg a’vg avg 2 2a* 2a 2a? 2a v, | aty, | v, | v, | av,
Uy Uy Uy Uy Uy V12 V12 V12 V12 V12 2 2 2 2 2 Ve Ve Ve Ve Ve
v, av, a’v, a’v, atv, V1, avy, a’vy, v, atv, 2 2a 2a 2a? 20t Vg avey | a’ve | a’vg | atvg
v, atv, atv, av, alv, vy a’vy, | atvy, av;, vy, 2 2a? 20t 2a 2a? ve | a’vg | atvg ave | avg
v, a’v, av, atv, a’v, Vi, vy, avy, atv, a’vy, 2 2a? 2a 20t 2a? ve | a@’vg | avg atvg | a’vg
v, atv, alv, atv, av, vy atvy, | advp, a’v, av;, 2 2a* 2a? 2a? 2a ve | atvg | avg | a’vg | avg
Table(5)
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3] | D3 | 3?3 | At | x| xS | x5 [x°3] x4 | 70 | [x7.r] 772 | 7% | 7 | O | ] | O | 03] | [0t
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 a a? al at 1 a a? a’ at 1 a a? ad at 1 a a? a’ at
1 a? at a a’ 1 a? at a a’ 1 a? a* a al 1 a? at a a’
1 al a at a? 1 al a at a? 1 al a at a? 1 al a a* a?
1 at al a? a 1 at ad a? a 1 at al a? a 1 at al a? a
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
-1 —a —a? —ad —a* -1 —a —a? —a? —a* -1 —a —a? —ad —a* -1 —a —a? —ad —a*
-1 —a? —a* —a —a’ -1 —a? —a* —a —a® -1 —a? —a* —a —a® -1 —a? —at —a —a®
-1 —ad —a —a* —a? -1 —ad —a —a* —a? -1 —ad —a —a* —a? -1 —ad —a —a* —a?
-1 —a* —a’ —a? —a -1 —a* —a’ —a? —a -1 —a* —a’ —a? —a -1 —a* —a® —a? —a
Vg Ve Vg Vg Ve V10 V1o V10 V10 V1o -2 -2 -2 -2 -2 V1o V1o V10 V1o V1o
Vg avg a’vg advg atvg V1o avyy a’vy, vy, atvy, -2 2a —2a? —2a® —2a* vy avyy a’vy, vy, a*vy,
Vg a’vg atvg avg a®vg V1o a’vy, atvy, avy, vy, -2 —2a? —2a* 2a —2a® vy a’vyy | atvy avyy vy,
Vg advg avg atvg a’vg V1o advy, avy atvyy a’vy, -2 —2a® 2a —2a* —2a? V1o vy, avy atvyg a’vyg
Vg atvg advg a’vg avg V1o atvy, vy, a’vy, avy -2 —2a* —2a8 —2a? —2a V1o atvyy | advy a’vy, avy
V12 V12 V12 V12 V12 Vg Vg Vg Vg Vg 2 2 2 2 2 Vg Vg Vg Vg Vg
vy av;, a’vy, vy, atvy, Vg avg a’vg advg atvg 2 2a 2a? 2a? 2a* Vg avg a’vg vy atvg
vy a’vy, atvy, avy, vy, Vg a’vg atvg avg advg 2 2a? 2a* 2a 2a3 Vg a’vg atvg avg advg
vy, vy, avy, atv, a’vy, Vg a’vg avg atvg a’vg 2 2a 2a 20t 2a? Vg a®vg avg atvg a’vg
vy, atv, vy, a’vy, avy, Vg atvg advg a’vg avg 2 20t 2a’ 2a? 2a Vg a*vg advg a’vg avg
V19 Vg 120 120 120 v, v, v, v, v, -2 -2 -2 -2 -2 v, v, v, 12 v,
V10 avy a’vyg advy, a*vyg v, av, a’v, a’v, atv, -2 —2a —2a? —2a? —2a* v, av, a’v, a’v, atv,
V1o a’vy, atvy, avy, vy, v, a’v, atv, av, a’v, -2 —2a? —2a* —2a —2a? v, a’v, atv, av, av,
V10 a3y avy, atvyy a®vyg v, a’v, av, atv, a’v, -2 —2a? —2a —2a* —2a? v, a’v, av, atv, a’v,
V1o atvy, vy, a’vy, avy, v, atv, av, a’v, av, -2 —2a* —2a? —2a? —2a v, atv, av, a’v, av,
Table(5)
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| | et | T | Tt | R R | B | BT Bt | vl | D i i 'l | Byl | Beyrd | eyr®] | yr®] | eyt
2 2 2 2 2 2 2 2 2 2 14 14 14 14 14 14 14 14 14 14

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 a a? a’ at 1 a a? al a* 1 a a? ad at 1 a a? a’ at
1 a? at a al 1 a? at a al 1 a? at a al 1 a? at a al
1 al a at a? 1 al a at a? 1 al a at a? 1 ad a at a?
1 at a’ a? a 1 at al a? a 1 a* a’ a? a 1 at ad a? a
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1
-1 —a —a? —ad —a* -1 —a —a? —ad —a* -1 —a —a? —ad —a* 1 a a? al at
-1 —a? —a* —a —a’ -1 —a? —at —a —a® -1 —a? —at —a —a® 1 a? at a o’
-1 —a® —a —at —a? -1 —a’ —a —a* —a? -1 —a’ —a —at —a? 1 ad a at a?
-1 —a* —ad —a? —a -1 —a* —a? —a? —a -1 —a* —ad —a? —a 1 at al a? a
Vg Vg Vg Vg Vg v, v, v, v, v, 0 0 0 0 0 0 0 0 0 0
Vg avg a’vg a’vg atvg v, av, a’v, a’v, atv, 0 0 0 0 0 0 0 0 0 0
Vg a’vg atvg avg advg v, atv, atvyy av, av, 0 0 0 0 0 0 0 0 0 0
Vg advg avg atvg a’vg v, a®v, av, atv, a’v, 0 0 0 0 0 0 0 0 0 0
Vg atvg v a’vg avg v, atv, v, a’v, av, 0 0 0 0 0 0 0 0 0 0
Vi V1 Vi V12 V1o Uy Vy Uy Vy Uy 0 0 0 0 0 0 0 0 0 0
vy avy, a’vy, a3y, atvy, A av, atv, adv, atv, 0 0 0 0 0 0 0 0 0 0
vy, a’vy, atv, avy, vy, vy a’v, atv, av, a’v, 0 0 0 0 0 0 0 0 0 0
vy vy, avy, atvy, a’vy, A adv, av, atv, atv, 0 0 0 0 0 0 0 0 0 0
vy atv, vy, a’vy, av;, vy atv, a’v, a’v, av, 0 0 0 0 0 0 0 0 0 0
V19 V19 V1o V1o V1o Vg Vg Vg Vg Vg 0 0 0 0 0 0 0 0 0 0
V1o avyy a’vy, vy atvy, Vg avg a’vg advg atvg 0 0 0 0 0 0 0 0 0 0
V1o a’vy, atvy, avyy vy Vg atvg atvg avg advg 0 0 0 0 0 0 0 0 0 0
V1o advy, avy, atvy, a’vy, Vg v avg atvg a’vg 0 0 0 0 0 0 0 0 0 0
V1o atvy, | @’y a®vyg avy Vg atvg advg a’vg avg 0 0 0 0 0 0 0 0 0 0
Table(5)
Vol.3.Issue.3.2015 (July-Sept) 195




JOLA
NLA
ZM
THE
Y
AB etal.,
Bull
.Ma
th.&
.&Stat
.Res

2
2
2
- 2 2
2 2a?
aE -~ 2 | v
G — 12 v
2 z 5 12
- s 2 av V12
2 2 - 12
2a4 a 2 4 12 a2 dzv V12
2 2a3 a o 12 d3 V-
2 2a? - U 12
2 2 2 . 2 - 12 a 12 atv Vy
3 V.
| e 2 Ak a’ vy, 12 a3v12 vy vy v,
E 2 - : l;2 0[41712 Qavy; at 12 N avy, 24 v,
2 4 | : : 2 a 4
: ; : o~ v vy 12 7 av, Vy v,
8 : : 4 a3
2 | | : v at v, 4
| a 2 o : av Vg V12 12 v, Vy 4 at Vg
- < . 8 av. 4 3 av, Vy v,
= - s a? a’v. Vg 12 v a vy 4 23 Vg 8
- n Vg T s | @y Vg w | at av, vy av Vg
| : : B : . v, at Vg 8 a? 1%
2 | | 8 av B : ’ a3, Vy a’v, Vg 8
2 vg | at avg . | @ s | Vi2 » T : £ : |
2 2 1]8 = : o V12 4 v, Vg 8 at Vg
2 al 8 v 12 " 8 3 | U
a 2 12 a? 12 z a E 4 : 8 8
2 Zaz : az Vg a“v. V12 2 v Vg 8 av. a3y Vg v,
= : | vg v | a® o | atv a3, 12 a*v, avg . 8 s | v avg ]
e - 2at 4 avg V12 12 , | atv Uy s | a® a*v, s | a? v, Vg
a | U4 | ; : : _ vg 8 a? Vg 8 3 v,
2 Za 23 v4 12 ot 12 12 23 v, 4 a? v, at a’v, 8
- z ; av Uy V12 a*v V12 4 av, Uy Vg s | Vi Vg s | at
2 203 2 V4 4 a? v, al 12 2 ; 4 v : 8 a3 av vg
2 Zaz az : | | vy, | a? a‘vy; s | @l a?y, 4 8 v vg 8 23
2 2 2 2a Vs ad 4 a4v a3U4 Uy v, V12 Vy (13174 atv, a3U4 : 8 : : 4 US
a v, 4 at 8 av U 4 4 v 8 3 |
212 2a? 2 Vy 7 4 av, avy Vs Vg 12 v, N a av, A Vy 4 ” a’vg Vg 2
a? 203 2 arv, : 3 v 4 V 4 v 4 2 a
a U 4 a4 av 8 | a4 4 ad 4 a‘v Vg
A < 2a* 2 a3v Uy 4 " avg 8 Vy av, Vy av, Vy 8
2 ® 2 2a v, vy 4 a’y a’vy 8 a? ) Vg a’v, 4 ) Vy a? 4 ) Uy avg
= Gk d av, v, 4 P Vg vg | a* s | @ Vg v, s | Vs vy 7 w | vy
2 i al v, a? a’v 12 Vy v, a3178 Vg 8 atv V12 4+ av, adv, A Uy Vy at
| 2 5 2 v, | a* , | @v v, s | at avg avg . s | v V12 s | Vs s | av, av, vy
2 2 Za a3 v : v, Vg at acv, 12 (2 at 4 al
a 2 v 2 at 4 a’ v, 3 av. . U | |
2 - 3 a av v, v, Vg 8 7 141 12 7 v 4 a3 Vy 4
: 2 o g ) 3 v, 4 a? a‘v , | a? a‘v 12 v, a’y,
2 a v 2 | ; 4 v . s | v % 12 3 v w | a? 4
; - 6 v v v, | v av, 4 av, P 1w | atv a‘v 12 v,
2 2a4 D - 2 a? a2v 4 a? aZU Vs 8 v V12 12 a 2 atv V12 av,
: § = Vg v, 2 v Uy 4 P Uy 12 | ot av V12 12 |V V12 4
2 Za | 6 - . 3 atv, Uy v 12 7 a3 12
2a* a3 a? v, 2 asv, - 4 U 12 | a v a V
| : V 6 V 4 a a'v, 6 a’v. V12 12 . V12 12
2 i - Vg 2 6 a3v Vg 4 ot av, Vy 2 4 v Vg 12 a? a’v 12 a? a’v V12
2 2a? v A Vg 7 6 at V12 Uy ad atv AV, 6 av, Vg V12 12 121 — : : : :
2 2 2 2a 6 | v a*vg Ve | V Vip v, | a? s | v, ve | a? 6 a2y Vg avy, | v B = -
| 2 | | 6 : : 3 12 m " Uy a * Vg Vg at 6 a3v Vg 12 atv 2 avyy vy, 3]712
il - e ve | a® a*v a’vg , | a?v V12 Uy a3, Vg e | at Vg 2 | @ atv a’vy,
| : : Z . 2 v 12 3 v Vs 6 a av, Vg v, vy 12 2
s 2 20t 10 5 6 | a’v, a‘ve 5, | a%v a’ vy, | v atvg Ve 46 P vg 8 ” 2 | a?v a’vy,
a 2 1 6 12 12 : | | a v a 8 12
2 : e _ 0 v av 2 | a® atv V12 0 v a’vg Vg 3 6 v, Vg 2 v, avy
= w : avy, 10 6 v V12 12 | @ V1o 10 ) a“vg 8 a2 a“vg 8 2
a - Vq9 a? 0 ) V10 12 atv avqy V12 3 Qv V10 6 a Vg 8 at adv, Vg
| | 10 v 12 - a’v. 0 a? v Vg al v, 8 7
a v 10 o’ 8 al v 12 : 10 v 8 a
| 10 | : : v, v 12 7 V. 10 Vg 8 av Vg
: v G o 10 at 8 12 a? a“v. 10 a? adv V10 atv, avg 8 ad
10 atv 0 avy vy 31710 v, Vg V12 av. 12 | V1o o e 10 - U4 8 asv a4vg |
w0 | @ o | atv a vy 8 av, Vg 12 v a3y, V1o a 10 | Va - 8 azv e
w7 o | a%v Vg a? 8 ) Vg 0 | atv avyg V1o a3 avy Uy 8 av,
s 10 v 3 , 3 v, 10 3 atv (21 a? Vy 8
a 8 a4 a~ v, - 10 0 |
: - - 8 at v, 10 a? a’v Vy a? a3, Vy
vs 8 av vs i 2 10 v 4
a4 : | v : 0 a Vg 4 4
12 8 7 al 2 v > - E
8 3 a v a : 0 v, 4 at
- . : - 17 Vy 4 av, V.
B = S v v, v avy, 4 P 4
= : 8 ’ 1) 2 3 121 4 3 a* v,
Ie a Z - a’v 2 | VU a’v, Uy 4
(5 Vg ad V. : : | |
v, 2 - az |
(%) 2 av - U U4 |
a,'4 ¢ : v 12 |
v, 2 v av > U m
as = 2 . 12
1% 2 (12 - z 2 v
a? v : “ i 12
v Z : 12 3
2 a V12 ” a4 =
v, a3 : : 4
v - - a'v
: Z i — 12
- - 12 3
%1 . : :
: i a*v -
a~ v : z
1 : :
" a“vy
12 Z
avq;

Vol.3
.3.Issue
.3.2015 (Jul
y-Se
pt)
196




JOLANLAZM THEYAB etal., Bull.Math.&Stat.Res

Uy Uy Uy Vy Uy V12 V12 V12 V12 V12 2 2 2 2 2| vg Vg Vg Vg g
v, av, atv, adv, atv, vy avy, a’vy, advy, atvy, 2 2a 2a? 2a3 2a* Vg avg atvg advg atvg
v, atv, atv, av, adv, vy atvy, a*vy, avy, advy, 2 2a? 2a* 2a 2a8 Vg a’vg atvg avg advg
v, adv, av, atv, atv, vy advy, avy, atvy, atvy, 2 2a8 2a 2a* 2a? Vg a®vg avyg atvg a’vg
v, atv, adv, a’v, av, vy atvy, vy, a’vy, avy, 2 2a* 2a® 2a? 2a Vg atvg advg a’vg avg
V12 V12 V12 V12 V12 Vg Vg Vg Vg Vg 2 2 2 2 2| vy V10 V1o V1o V10
vy avy, atvy, vy, atvy, Vg avg atvg advg atvg 2 2a 2a? 2a3 2a* V1o avy a’vy, a3y, atvy,
vy atvy, atvy, avy, advy, Vg atvg atvg avg advg 2 2a? 2at 2a 2a8 V1o a’vy, a*vyy avy atvy,
vy advy, av, atvy, a’vy, vg a®vg avg atvg a’vg 2 2a® 2a 2a* 2a? V1o vy avy atvyg a’vy,
vy atvy, advy, a’vy, av, vg atvg advg a’vg avg 2 2a* 2a® 2a? 2a V1o atvyy a3y a’vyg a’vy,

p
Vg Vg Vg Vg Vg Uy Uy Vy Uy Uy 2 2 2 2 2 Yy Yy Vyp Vyp a‘vy,
Vg avg a’vg advg atvg vy av, atv, alv, atv, 2 2a 2a? 2a3 2at vy av;, a’vy, vy, a’vy,
Vg a’vg atvg avg advg vy atv, atv, av, v, 2 2a? 2at 2a 2a8 vy a’vy, atvy, avy, vy,
Vg advg avg atvg a’vg vy a’v, av, aty, a’v, 2 2a° 2a 2a* 2a? vy, vy, avy, a*vy, a’v,
Vg atvg advg a’vg avg vy aty, adv, a’v, av, 2 20t 2a° 2a? 2a vy, atv, vy, a’vy, avy,
V1o V1o V1o V1o V1o V12 V12 V12 V12 V12 -2 -2 -2 -2 -2 %1 %1 V1 V1 V1
V10 avy, atvy, a3y, atvy, vy av, a’vy, advyy atvy, 2| —2a —2a? —2a8 —2a* v, av, a’v, adv, atv,
vy a’vy, atvy, avy vy, Vi, a’v, atv, avy, vy, 2| —2a? —2a* —2a —2a® vy a’v, atv, av, a’v,
V1o vy, avy atvyg a’vy, Vi, vy, avy, atvy, a’vy, 2| —2a’ —2a —2a* —2a? vy a’v, av, atv, a’v,
V1o a*vyy vy, a’vy avy Vi, atvy, v, a’vy, avy, 2| —2a* —2a® —2a? —2a vy atv, a’v, a’v, av,
v, v, v, v, v, Vg Vg Vg Vg Vg -2 -2 -2 -2 -2 V3 V3 V3 V3 V3
V. av 2 3 4 2 3 4 2 -2 -2 2 -2 3 -2 4 2 3

) ) a’v, a’v, atv, Vg avg a’vg avg atvg | - a a a a vy av, a’v, v,
4

atv,
v, a’v, atv, av, av, Vg atvg atvg avg advg 2| —2a? —2a* —2a —2a® vy a’v, atv, av, v,
v, av, av, atv, a’v, Vg advg avg atvg atvg 2| —2a3 —2a —2a* —2a? vy a®v, avy atv, a’v,
v, atv, av, a’v, av, Vg atvg advg atvg avg 2| —2a* —2a® —2a? —2a vy atv, v, a’v, avs
Vg Vg Vg Vg Vg vy vy Vy vy Uy -2 -2 -2 -2 -2 Vs Vs Vs Vs Vs
Vg avg a’vg advg atvg v, av, a’v, adv, atv, 2| —2a —2a? —2a® —2a* Vg avs a’vg advg atvg
Vg a’vg atvg avg v v, a’v, atv, av, adv, 2| —2a? —2a* —2a —2a’ Vg avs atvg avs advg
Vg v avg atvg a’vg v, adv, av, atv, a’v, 2| 248 —2a —2a* —2a? Vg v avs atvg a’vg
Vg atvg advg a’vg avy vy atv, adv, a’v, av, 2| —2a* —2a® —2a? —2a Vg atvg advg a’vg avs
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Vy Uy Vy Vy Vy V12 V12 V12 V12 V12 2 2 2 2 2 V12 V12 V12 V12 V12

v, av, a’v, adv, atv, vy avy, | atvy, | @dvy, | atvy, | 2 2a 2a? 2a8 2a* vy avy, | atvy, | aPvy, | atvg,
v, a’v, atv, av, adv, 2 a’vy, | atvy | avy, | v, |2 2a? 2a* 2a 2a® vy a’vy, | atvy, | avy, | aPupy
v, v, av, atv, a’v, vy advy, | avy, | atvy | aPu, |2 2a® 2a 2a* 2a? vy vy, | avy, | atvy | aPugy
v, atv, adv, atv, av, vy atvy, | ddvy | @y | avy, |2 2at 2a3 2a? 2a vy atvy, | vy | atvy, | oavg,
12 vy v, v, v, Vg Vg Vg Vg Vg -2 -2 -2 -2 -2 Vg Vg Vg Vg Vg

v, av, a’v, adv, atv, Vg avs a’vg avg atvg | -2 —2a | —2a® | —2a® | —2a* Vg ave a’vg v atvg
v, a’v, atv, av, v, Vg a’vg atvg avg advg | -2 —2a% | —2a* | —-2a | —2a° Vg a’vg atvg ave advg
v, a®v, av, atv, a’v, Vg advg avg atvg atvg | -2 —2a® —2a | —2a* | —2a? Vg advg avy atvg atvg
v, atv, a’v, a’v, av, Vg atvg a’vg a’vg avg | -2 —2a* | =2a® | -2a% | 2« Vg atvg a®vg a’vg avg
Vg Vg Vg Vg Vg Vy Vy Uy Uy Vy 2 2 2 2 2 Vy Vy Vy Vy Vy

Vg avg a’vg advg atvg vy av, a’v, adv, atv, |2 2a 2a? 2a3 2at v, av, a’v, v, atv,
Vg a’vg atvg avg a’vg v, a’v, atv, av, a’v, |2 2a 2a* 2a 2a° v, a’v, atv, av, a’v,
Vg advg avg atvg atvg v, alv, av, atv, aty, |2 2a8 2a 2a* 2a? v, adv, av, atv, a’v,
Vg atvg a’vg a’vg avg v, aty, adv, a’v, av, |2 20t 2a3 2a? 2a v, atv, a’v, a’v, av,

U3 ) U3 U3 U3 Vs Vg Vs Vs Vs 0 0 0 0 0 Vg Vg Vg Vg Vg

vy av, a’v, a’v, atv, Vs avs a’vs a’vg atvs | 0 0 0 0 0 vy av, a’vy v, atvy
vy a’v, atvy avs adv, Vs a’vg atvg avs advs | 0 0 0 0 0 vy v, atv, avy a®v,
vy vy av, atv, a’v, vy a’vs avs atvg a’vs | 0 0 0 0 0 vy v, av a*v, a’vy
vy atv, adv, atv, avs Vs atvg advg atvg avs | 0 0 0 0 0 vy atv, a®v, a’v, avy
Vg Vg Vy Vy Vy V13 V13 V13 V13 V13 0 0 0 0 0 V1 %1 V1 %1 V1

2 avg a’v, v, atv, V13 avi; | a?vyz | @Pvz | atvs | O 0 0 0 0 v av, a’v, v, atv,
Vg a’vy atv, av v, V13 a’vy; | atvys | avyy | a@Pvyg | O 0 0 0 0 v, a’v, atv, av, a’v,
2 a®v, avy atv, a’v, V13 advy; | avyy | atvys | a@Pvyg | O 0 0 0 0 v v, av, atv, a’v,
Vg atvy v, a’v, av V13 a*vy; | a’vys | @Puy | avys | O 0 0 0 0 v, atv, a’v, a’v, av,
V13 Vi3 V13 V13 V13 V3 V3 V3 V3 V3 0 0 0 0 0 V1 2% 5% V1 vy

V13 avi; | a’vyg | aBug atvy; vy avs a’v, v, atvy; | 0 0 0 0 0 vy avy, | atvy | advy | atvyy
V13 a’vy; | atvyy | avgs advy; vy a’vy atv, avy advy | 0 0 0 0 0 vy a’vy | atvy | avy | aPvy
V3 vy | avyy | atvg a’vy; vy vy avs atv, a’vy | 0 0 0 0 0 vy, advy | avy | atvy | aPugy
V13 atvy | advyg | adPvgg avys vy atvg adv, atv, avs; |0 0 0 0 0 vy atvy | @dvy | aPuy | avyy
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Vy Vy Vy Vy Vy Vg Vg Vg Vg Vg 0 0 0 0 0 0 0 0 0 0
v, av, atv, adv, atv, Vg avg atvg advg atvg | 0 0 0 0 0 0 0 0 0 0
v, atv, atv, av, adv, Vg atvg atvg avg advg |0 0 0 0 0 0 0 0 0 0
v, adv, av, atv, atv, Vg advg avg atvg atvg | 0 0 0 0 0 0 0 0 0 0
v, atv, adv, atv, av, Vg atvg advg atvg avg | 0 0 0 0 0 0 0 0 0 0
v, v, v, v, v, V1o Vg Vg V1o Vyo 0 0 0 0 0 0 0 0 0 0
v, av, a’v, v, atv, V1o avyy, | a’vy | aPvyy | @ty | O 0 0 0 0 0 0 0 0 0
v, atv, atv, av, av, V1o a’vy | atvy | avy | @Pvy | O 0 0 0 0 0 0 0 0 0
v, a’v, av, atv, a’v, V1o advyy | avyy | atvy | d?vg | O 0 0 0 0 0 0 0 0 0
v, atv, v, a’v, av, V1o atvy | advy | aPvyy | avyy | O 0 0 0 0 0 0 0 0
Vg Vg Vg Vg Vg V12 V1 V1 V12 V2 0 0 0 0 0 0 0 0 0 0
Vg avg a’vg advg atvg 2 avy, | atvy, | aPvy, | atvy, | O 0 0 0 0 0 0 0 0 0
Vg a’vg atvg avg advg 2 a’vy, | atvy, | avy, | @dvy, | O 0 0 0 0 0 0 0 0 0
vg alvg avg atvg a’vg vy advy, | avy, | atvy, | dPv, | O 0 0 0 0 0 0 0 0 0
Vg atvg advg atvg avg 2 atvy, | advy, | dPvy, | avy, | O 0 0 0 0 0 0 0 0 0
V1 vy V1 V1 V1 V13 V13 V13 V13 V13 0 0 0 0 0 0 0 0 0 0
vy avy, a’vy, | aPvy | atvy V13 avi; | a?vyz | a@Pvyg | atvyy | O 0 0 0 0 0 0 0 0 0
vy, a’vy, atvy, | avy | aPvy V13 a’vy; | atvyz | avys | @Pvg | O 0 0 0 0 0 0 0 0 0
vy, advy, avy | atvy | aPuy V13 vy | avyy | atvyg | @?vz | 0 0 0 0 0 0 0 0 0 0
vy, atvy, alvy | a?vy | avyy V13 atvy; | aPvyz | @Pvg | avyy | O 0 0 0 0 0 0 0 0 0
Vs Vs Vs Vs Vs V11 Vyq Vyq V11 V11 0 0 0 0 0 0 0 0 0 0
vy avs a’vg advg atvs vy, avy, a’vy | aPvy | atvyy | O 0 0 0 0 0 0 0 0 0
vy a’vg atvg avs advg vip a’vy | atvy | avy | @®vyy | O 0 0 0 0 0 0 0 0 0
vy advg avs atvg a’vg vip vy | avy | atvy | @?vyy | O 0 0 0 0 0 0 0 0 0
vy atvg advg atvg avs vip atvy | advy | @?vyy | avy | O 0 0 0 0 0 0 0 0 0
121 12 12 121 121 Vy Vy Vy Uy Uy 0 0 0 0 0 0 0 0 0 0
vy av, a’v, adv, atv, vy av, atv, a®v, atvy | 0 0 0 0 0 0 0 0 0 0
vy a’v, atv, av, a®v, vy atv, atv, avy advy | O 0 0 0 0 0 0 0 0 0
vy adv, av, atv, a’v, vy v, av, atv, a’vy | O 0 0 0 0 0 0 0 0 0
vy atv, v, a’v, av, Vg atv, av, a?v, avy | O 0 0 0 0 0 0 0 0 0

Table 5
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2|2 2 2 2 -2 -2 -2 -2 -2 2 2 2 2 2 -2 -2 -2 -2 -2 2 2 2 2 2
2| 2a | 2a?| 2a® | 2a*| 2 | —2a | —2a%?| —2a° —2a* | 2 2a 202 | 2a® | 2a* | -2 | —2a | —2a% | —2a® | —2a*| 2 2a 2a? 2a3 2a*
2| 2a% | 2a*| 2a | 2a% | -2 | —2a% | —2a* —2a —2a®| 2 2a? 2a* | 2a | 2a3 | -2 | —2a% | —2a*| —2a | —2a%| 2 2a? 2a* 2a 2a3
2| 2a%| 2a | 2a* | 2a% | -2 | =223 | —2a —2a* | —2a%| 2 2a3 2 | 2a* | 2a® | -2 | —2a® | —2a | —2a* | —2a%| 2 2a8 2a 2a* | 2a?
2| 2a* | 22| 22 | 2a | -2 | —2a*| —2a%| —2a? —2a |2 2a* 202 | 2a% | 2a | -2 | —2a*| —2a® | —2a% | —2a | 2 2a* | 2a3 2a? 2a
2|2 2 2 2 Vo | V1o V1o V1o V1o Vg Vg Vg Vg Vg v, v, v, v, v, Viz | V12 V12 V12 V12
2| 2a | 2a% | 2a® | 2a* | vy | avyy | @?vy | @Pvig | atvig | v avg a’vg | aPvg| atvg | vy, | av, | @?v, | @Pv, | atvy, | vy | avyy | P, | &P, | atvg,
2| 2a? | 2at | 2a | 203 | vy | @Pvy | @tvyy | avyg advy | vg a’vg | atvg | avg | aPvg | v, | dPv, | atv, | av, | @Pv, | vy | @Pug, | atvgy, | avy, | @Pvg,
2| 2% | 2a | 2a* | 2a% | vy | @Pvyy | avyg atvyy | a’vyy | vg alvg avg | atvg| d?vg | v, | @Pv, | av, | @tv, | @Pv, | vy, | @Pup | avy | @ty | aPug,
2| 2a* | 283 | 2a® | 2a | vy | @ty | @Pvyy | @Pug avyy | vg atvg | g | atvg| avg | v, | atv, | @Pv, | @Pv, | av, | vy | atvgy | @By | @i, | avg,
2|2 2 2 2 Vg Vg Ve Vg Vg V12 V12 Vi | V12 Viz | Vio | V1o V10 V1o Vip | Vs Vy Uy Vy Uy
2| 2a | 2a? | 2a® | 2a* | vg | ave | a’vg advg a'vg | vy | avyy | @Pugy| @y atv | v | avyy | @?vgg | @dvgg | atvg | v | avy | @ty | @By, | aty,
2| 2a% | 2a* | 2a | 2a® | vs | aPvg | atvg avs aPvg | vy | dPv, | atv| avp | @Pv, | v | @Pugg | dtvgg | avyy | @Pug | v | @Pu, | aty, | oav, | @y,
2| 2% | 2a | 2a* | 2a% | vg | @Pvg | avg atvg a’vg | vy | @Pvy | avy | atvy] @Pv, | v | @Pugg | avyy | atvg | @Pug | v | @Pu, | v, | ety | iy,
2| 2a* | 2a° | 22 | 2a | vg | atvg | aPvyg a’vg avg | vy | atvy | @Pvp| @y avy | vy | atvyg | @Pvg | @Pug | avyy | v | atv, | @B, | dPu, | oav,
2|2 2 2 2 2 v, v, v, v, Uy Vy Uy Vy Uy Vg Vg Vg Vg Vg Vg Vg Vg Vg Vg
2| 2a | 2a? | 223 | 2a* | v, | av, | a’v, a’v, atv, | v, av, atv, | @Bv | atv, | v | avg | a?vg | aPvg | atvg | vy | avg | aPvg | aPvg | atvg
2| 22| 2a* | 2a | 2a° | v, | @?v, | atv, av, v, | v, | v, |ty | av, | @Pv, | ve | afvg | atvg | avg | aPvg | v | @Pvg | atvg | avg | aPug
2| 22| 2a | 2a*| 22 | v, | @®v, | av, atv, atv, | v, | @’y av, | atv| a?v, | v | @Pvg | ave | a'vs | avg | vg | dPvg | avg | @tvg | a’vg
2| 2a*| 2a® | 2a? | 2a | v, | atv, | &Pvy a’v, av, | v, | atv, | @Pv, | @Pv| av, | ve | atvg | @Pvg | @Pvg | avg | v | atvg | aPvg | dPvg | avg
111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1| a | a® | a® | a* |1 a a? al at |1 a a? al at 1 a a? ad at |1 a a? al at
1| a? | a* a | @ |1 a? at a al 1 a? at a al 1 a? a* a al 1 a? at a al
1| a a | a* | a® |1 al a at a? 1 al a at a? 1 al a at a? 1 ad a at a?
1l a* [ a® | a? | a |1 at al a’ a 1 at al a’ a 1 a* al a? a 1 at a’ a? a
111 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1| a | a® | a® | a* |1 a a? al at |1 a a? al at 1 a a? ad at |1 a a? ad at
1| a?® | a* a | a® |1 a? at a al 1 a? at a al 1 a? a* a al 1 a? at a ad
1 a® | a |at | a® |1 a’ a at a’ |1 a’ a at a? |1 a® a at at |1 a3 a at a?
1| a* | & | a? a |1 at a’ a? a 1 a* a’ a? a 1 at al a? a 1 a* ad a? a
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-2 -2 -2 -2 -2 2 2 2 2 2 -2 -2 -2 -2 -2 0 0 0 0 0
-2 —2a —2a? —2ad —2a* 2 2a 2a? 2a8 2a* -2 —2a —2a? —2a® —2a* 0 0 0 0 0
-2 —2a? —2a* —2ad —2a® 2 2a? 2a* 2a 2a8 -2 —2a? —2a* —2a —2a® 0 0 0 0 0
-2 —2ad —2a —2a* —2a? 2 2a 2a 20t 2a? -2 —2a® —2a —2a* | —2a? 0 0 0 0 0
-2 —2a* —2a® —2a? —2a 2 20t 2a3 2a? 2a -2 —2a* | —2a° —2a? —2a 0 0 0 0 0
Vg Vg Vg Vg Vg Vy Uy Vy Uy Vy -2 -2 -2 -2 -2 Vg Vg Vg Vg Vg
Vg avs a’vg v atvg v, av, a’v, av, atv, -2 —2a —2a? | =2a% | —2a* Vg av, a’v, v, atv,
Vg a’vg atvg avg a’vg v, a’v, aty, av, a’v, 2 —2a% | —2a* —2a —2a® Vg a’vy atv, a’v, v,
Vg advg avg atvg a’vg v, adv, av, atv, a’v, 2 —2a® —2a —2a* | —2a? Vg a’vy a?v, a*v, a’v,
Vg atvg advg a’vg avs v, atv, a’v, a’v, av, 2 —2a* | —2a° | —2a? —2a Vg atvy a®v, a’v, a’v,
2] ) ) ) v Vg Vg Vg Vg Vg -2 -2 -2 -2 -2 V11 V11 V11 V11 V11
v, av, a’v, v, atv, Vg avg a’vg a’vg atvg 2 —2a —2a? | —2a° | —2a* vy, avy, a’vy, | vy | atvy
v, a’v, atv, av, a’v, Vg a’vg atvg avg a’vg 2 —2a% | —2a* —2a —2a® vy, a’vy, | atvy avy, vy,
v, vy, av, atv, a’v, Vg alvg avg atvg a’vg -2 —2a® —2a —2a* | —2a? vy, advy; avy atvy, | a’vy
v, atv, av, a’v, av, Vg atvg advg a’vg avg -2 —2a* | —2a® | —2a? —2a vy, atvy, | vy | aPuy avy
V1o V1o V1o V1o V10 V12 V12 V12 V12 V12 -2 -2 -2 -2 -2 V13 V13 V13 V13 V13
V1o avy, atvyy | @l atvyy | v avy, atvy, | ddvy | atvg, -2 —2a —2a? | —2a% | —2a* Vi3 av;s atvyy; | vz | atvg
V1o a’vy, atvy, avy, vy | vy | atvy | atvgy avy, vy, -2 —2a% | —2a* —2a —2a® Vi3 a’v;; | atvgs avys vy,
V1o vy, avy, atvy, atvyy | v | @y avy, atvy, | atvg, -2 —2a® —2a —2a* | —2a? Vi3 a3 avys atvyy; | alvgs
V1o atvy, vy | @l av v | atvy | v, | aPog avy, -2 —2a* | —2a° —2a? —2a Vi3 atvy; | vy | alugg avys
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 a a? al at 1 a a? al at 1 a a? ad a* 1 a a? al at
1 a? at a al 1 a? at a al 1 a? at a ad 1 a? at a al
1 al a at a? 1 al a at a? 1 al a a* a? 1 al a at a?
1 a* o’ a? a 1 at o’ a? a 1 at a’ a? a 1 at o’ a? a
1 1 1 1 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1
1 a a? o’ at 1 a a? ad at 1 a a? a’ at -1 —a —a? —a® —a*
1 a? a* a a’ 1 a? at a a’ 1 a? at a a’ -1 —a? —a* —a —a®
1 o’ a* a? 1 ad a at a? 1 a’ a at a? -1 —a® —a —a* —a?
1 a* o’ a? a 1 at o’ a? a 1 at a’ a? a -1 —a* —a® —a® —a
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0
0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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v av a’v a’v atv v av a’v a’v atv 0 0 0 0 0 v av a’v a’v atv
1 1 1 1 1 11 11 11 11 11 3 3 3 3 3
v 2 4 3 2 4 3 2 4 3

1 a‘v, a“v, av; a’v, V1q a‘vy a“vyy avyy a’vyy 0 0 0 0 0 V3 a‘vs a“v; avs a’v;
v, alv, av, atv, a’v, vy | a®vyy avy, atvy, | a’vy | O 0 0 0 0 Vs v, avs, atv, a’v,
v 4 3 2 4 3 2 4 3 2

1 a“ v, a v, a‘ v, av; V11 a“ vy a‘ vy a‘vy avyy 0 0 0 0 0 ) a‘vs a v a‘vs avs
Vs Vs Vs Vs Vs vy vy vy vy vy 0 0 0 0 0 Vi3 Vi3 Vi3 Vi3 Vi3
” Z 3 7 Z 3 7 Z 3 7

5 avs a‘vs a’vs a*vs 121 av; a‘v, a’vg a*v, 0 0 0 0 0 Vi3 av;s a‘vgs a’vg3 a*vg3
” Z 7 3 z 7 3 Z 7 3

5 a‘vs a*vs avs a’vs 121 acvg a*v, av; a’v, 0 0 0 0 0 Vi3 a‘vz a*vg3 avi3 a’vg3
Vs advs avs atvs a’vs vy a’v, av, atv, a’v, |0 0 0 0 0 V3 a3 avys atv; | a’vgs
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viy atvy, advyy | alugy avyy Vg atv, a®v, atv, avy 0 0 0 0 0 Vg atvg a®vg a’vg avs
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-1 —a® —a —a* —a? -1 —a’ —a —at —-a’ |1 —a’ —a —a* —-a® |1 —a® —a —a* —a?
-1 —a* —a® —a? —a -1 —at —a’ —a? —a -1 —a* —a’ —a? —a -1 —a* —a® —a® —a
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By using Theorem (4.5) the rational valued characters table of Q,5 X Cs,Since p=7, it is same t0

the table Example(4.3),(after change order the rows and the columns) as Table(10).

Clg | 01| by, ] | o] | X700 | 500 | %00 | M0 | L0 | yrd | xyr] | Dor] | X7, 7] | e2r] | xSl | ] | O]

lcLy| | 14 14 2 2 2 2 1 1 14 14 2 2 2 2 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6. | 4 | 4 [ a] a4 a]a| s alalalal-1]-1]2]2]2a
621 -1 1 -1 -1 1 1 1 1 -1 1 -1 -1 1 1 1 1
00 | 4| 4 | 4| 4 a | s a4 a1 a2 1]a]la]1]2
031 0 0 -1 6 -1 -1 6 6 0 0 -1 6 -1 -1 6 6
b3 0 0 -4 24 -4 -4 24 24 0 0 1 -6 1 1 -6 -6
Oa1 0 0 1 -6 -1 -1 6 6 0 0 1 -6 -1 -1 6 6
042 0 0 4 -24 -4 -4 24 24 0 0 -1 6 1 1 -6 -6
O51 0 0 0 0 -2 2 -2 2 0 0 0 0 -2 2 -2 2
b5z 0 0 0 0 -8 8 -8 8 0 0 0 0 2 -2 2 -2
b1 0 0 0 0 2 -2 -12 | 12 0 0 0 0 2 -2 -12 12
b62 0 0 0 0 8 -8 -48 | 48 0 0 0 0 -2 2 12 | -12
71 -1 -1 1 1 1 1 1 1 -1 -1 1 1 1 1 1 1
0, | 4| 4 | 4| a | a4 a a1 ][a]-2]a2a]a2]a1]a
Og1 1 -1 -1 -1 1 1 1 1 1 -1 -1 -1 1 1 1 1
b | 4 | -4 | 4| 4| a | 4| a4 [alal 1212212

Table(10)
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