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 ستخلصالم

بصثغة   2nQالهدف من هذا البحث  هثا البير ثن كثن اثص مث شو مثن مثااشو ال مثن  

n2بنا ثثخ ش ثثش لخمثثااشو المحباثث  مثثن المثثااشو ا ح دغثث  

i

Q

H1  ح ثث  ان مي مهبهثث  دكثثداد

 .2nQ من ج ئغ  دائني  من ال من   iHصحغح  اان 

 

Abstract 

In this research, we present the relation between the rational valued 

character and Artin character of the group Q2n when n is odd, and the main result 

is the following: Every rational valued characters of quaterion group can be 

written as Z-linear combination of induced unit characters n2

i

Q

H1 , with Hi runs over 

all cyclic subgroups of Q2n. 
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Introduction: 

Let Q2n be a quatorenion group and Q be a rational field, two element x and 

y of Q2n are called Q-conjugate if the cyclic group generated by x is conjugate to 

the cyclic group generated by y. this defines an equivalence relation on Q2n  their 

equivalence classes are called -class of Q2n. let cf(G,Z) be the set of all Z-

valued class function of G which are constant on Q-classes. Let R(Q,G) be the 

intersection of cf(G,Z) with R(G) the group of generalized characters of G. 

R(Q,G) is a finitely generated Z-module with bases Q-characters 



)Q/)x(Q(Gal

i

i

, 

iIrr(G) and rank m. we will denote by K(G) the factor group cf(G,Z)/R(Q,Z). 

 

Preliminaries: 

 

Definition 1: Let H be a cyclic subgroup of group G. Given  a character of H 

and gG and let x1, x2, …, xm be m conjugate classes of H 

contained in cl(g) in G then: 

 





m

1i

i

H

GG )x(
|)g(C|

|)g(C|
)g( , where C(g) is the centralizer of g. …… (*) 

 

Definition 2: Let G be a finite group. All characters of G induced from a 

principle character of cyclic subgroup of G are called Artin 

character of G. 

 

Definition 3: For each positive integer n the general quatenin group of order 4n 

can be defined as follows: 

|xyxy ,1y x:y,x{Q 1-142n

n2

  
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Theorem 1: Let G be a finite group then 

2
1

|)H(|

|)H(N|n

|)G(K|
i

m

1i

ii























 . [3] 

 

Theorem 2: Let G be a finite group, {Hi= <xi>, 1im} be a full set of non-

conjugate cyclic group of G and ni be the number of conjugate 

cyclic subgroup of G contained in the Q-class I, then each rational 

valued character of G can be written as a Z-linear combination of 

G

H i
1  if and only if 















m

1i i

i
m

1i i

i

|H|

|))H(N(|

|)H(|

n 2
12

1

. [3] 

 

Lemma 1: Let m be the number of Q-classes  of Q2n, when n is odd number 

then m=mi+1+1 where mi is the number of Q-classes I of the cyclic 

subgroup H2n=<x>. [4] 

 

Corollary 1: K(Q2n)=K(H2n)H4 where n is odd number. [4] 

 

The main result: 

A well-known theorem due to Artin asserts, if G is a finite groups and  is a 

rational valued character of G, then  





m

1i

Q

Hi
n2

i
1a , aiQ …… (**) 

So according to this theorem each rational valued character  of Q2n can be 

written as: 





m

1i

Q

Hi
n2

i
1a , aiQ 
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In this research, we have proved  that each rational valued character  of Q2n, 

which is expressible as in (**) with aiZ when n old, 

i.e. 



m

1i

Q

Hi
n2

i
1a , aiZ 

 

Proof: Let n be odd number, by theorem (1) we have: 

2
1

m

1i i

ii
n2

|)H(|

|)H(N|n
|)Q(K| 










 



 …… (1) 

And by corollary (1) we get 

|)H(K|4|)Q(K| n2n2   …… (2) 

Furthermore by equation (1) and lemma (1) we get 

2
1

2
1

1

|)H(|

|)H(N|n

|)H(|

|)H(N|n

|)Q(K|
4

4i

i

m

1i

ii

n2 






























  

But nm=2 and  (|H4|)=(4)=2 then  

2
1

|))H(N(||)H(K||)Q(K| 4n2n2   …… (3) 

Also be equation (2) and equation (3) we get  

2
1

|))H(N(||)H(K||)H(K|4 4n2n2  , then |N(H4)|=16 

Hence 



1 2

1
2

1
2

1 m

1i 4

4

i

i
m

1i i

i

|H|

))H(N(

|H|

|))H(N(|

|H|

|))H(N(|
 

and since |H4|=4 thus 





1 2

1
2

1 m

1i i

i
m

1i i

i

|H|

|))H(N(|

|H|

|))H(N(|
 …… (4) 

On other hand 

2
1

2
1

1
2

1

|)H(|

n

|)H(|

n

|)H(|

n

4

m
m

1i i

i
m

1i i

i




































 

And as above nm=2 and (|H4|)=(4)=2 

 



5 

Therefore 

2
1

1
2

1
m

1i i

i
m

1i i

i

|)H(|

n

|)H(|

n


























 …… (5) 

By comparison (4) and (5) we get: 

 














1 2
12

1
m

1i i

i
m

1i i

i

|H|

|)H(N|

|)H(|

n
 

Thus, by theorem (2) we get to the result 
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