Normal subgroup
A subgroup (H,*) of group (G,*) is called normal in G (written H
Examples Z,+)is normal subgroup of (R,+)
Theorem
A subgroup (H,*) of group (G,*) is normal iff a*H*
Since (H,*) is normal subgroup of (G,*) ,a*H=H*a for each a in G
Let x 
Since a*H=H*a ,so 
Since x=a*
X=
To prove (H,*) normal (G,*) i.e  T.p a*H=H*a for each a in G
Let x 
X=a* ,suppose  ,so
X=a*(b*
وبنفس الطريقةنبرهن الاتجاه الاخر
Quotient group :
Def.let  (G,*) be group ,let (H,*) be normal subgroup of (G,*) we shall denoted the set {a*H;a 
Theorem:let (G,*)be a group ,(H,*) be normal subgroup of G,then (G\H,
Proof:1- clousure.
Is closed since the product of the left coset
2-  is well defined , if a*H =
So 
T.p (a*H) 
T.p (a*b)*H=(
To prove 
*(
Is well define
3-    H.W
4-4- H=e*H    H.W
1- Inverse 
 (H.W)

Examples: let (Z,+) be group ,H={3m,m
SOL.(H,+) IS normal subgroup 
Z\H={a+H, a 
All left coset are  H,1+H,2+H
Remark (let (Z,+) is commutative group &H={kn; k
(H,+) be normal subgroup ,then (Z\H,+)
Definition :commutator
Let (G,*) be group , a,b 
Remark:let (G,*) be any commutative group ,then [a,b] =e for each a,b in G
Example :let (Z,+) ,find [2,3]
Sol. [2,3]=2+3+(-2)+-3)=0=identity
Group homomorphism:
Definition: let (G,*),
Examples 
1- Let (Z,+)
F(a+b)=2(a+b)=2a+2b =F(a)+F(b)
2-  Let F: (Z,+) , is F homomorphism (h.w)
Theorem :let (G,*),(
Let F: (G,*)    
1. F( e )
2. 2-F(
3. 3-if H is subgroup of G ,then F(H)is subgroup of 
4. If 
Proof:
A*e=e*a  ,F(a),
F(a) by cancellation low we have the reselt
H.W let F:R 

















