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1. Suppose KH  

(a) Let N  be a normal subgroup of 

G ×=
H . Show that N  is normal in G . 

(b) Suppose that G  satisfies the .ACCN  Show that H  satisfies  

(c) Suppose that G  satisfies the .DCCN  Show that 

.ACCN
H  satisfies  .DCCN

 

:pf  

(a)    We want to show knnk =   HNn <∈∀  Kk ∈∀  

        and   and  Q HNknkn <∈−− 11  Kknkn ∈−− 11 { }eKH =∩  

    ( ) eknnk =−1
      ∴ ehnkn =−− 11     knnk =   --(*) 

 

(b) Assume 

( ) Nhnhhhnkkhhknkhkhkngng by ∈=⎯⎯→⎯== −−−−−−− 111(*)1111  

H  is not .ACCN  

∃  a chain .....21 << HH   of normal subgroup of H . 

there is no in that ni HHteger n  such =  ni >∀  

By (a) HH i <Q   GH i <∴   G  is not ACCN .  
 

(c) By (a) then every decending chain of normal subgroup of H  is a chain of 

normal subgroup of G .  H  has .DCCN  

      

.  Let Q8  be the multiplication group generated by the complex matrices 

Q8 is called the quaternion group. 
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(a) Show 8Q = 8. 

{ }kji ±±±± ,,,1
; ijkjik =−=

.  Show that G 

(b) *Consider the set G = with multiplication given by 
ual rules 

is a group isomorphic to the quaternion 

(c)  center Z(Q8) of the quaternion group Q8? 

,;;1222 ikjkikjijkji −==−==−=== and the us

group Q8: 
What is the

for multiplying by 1±



(d) Show that Q8=Z(Q8) is abelian. 

(e) Is Q8 isomorphic to (Z(Q8)×Q8 Z(Q8)). 

 

(a)     
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BABA =     ABAB =  

{ }BABAIBAIQ ,,,,,8 AB,, −−−=        

8Q = 8 

 
(b) Let IABkBjAi ==== 1,,,  

then = . 

(c)   
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(d ( ) { }ABBAIQZ
Q ,,,

8

8 =  

    We want to show BAAB =  

    ))()( 88 QBZQAZ )()()(( 8888 QBAZQIBAZQBAZQABZ =−=−==  

 

(e) is not abelian by 8Q  BAAB −=  

8   (Z( 8Q )×Q Z(Q ))8   is abelian by (d) 

   So Q8  is not isomorphic to (Z(Q8 Q8 Z(Q8)) )×


