Normal subgroup:
Defination:let (G,*) be a group &H
H*a={h*a;h
Remarks: let (H,*) be subgroupof (G,*),then
1- H is a left coset of H itself
2- A*H need not be subgroup of (G,*) with a 
3- For any a
4- A*H=H iff a
5- Any two left coset of H in G have the same cardinal number 
6- A*Hneed not equal H*a
Proof:
1-e 

3-let a*H be the left coset  of H in G ,e 
A*e
4-H.W
1- Let the function F:H
Let  F(h)=a*h . To prove F is one to one 
Let 
a*
2- t0 prove F is onto,let x
So F is onto, so cardinal number of H= cardinal number of a*H
Example :find all left coset of (
0}=H
[1] =
[3]]}= is not subgroup
The set of left coset is{H,,
Example 2:find all left coset of (
THEOREM
Let(H,*)be subgroup of (G,*)&a,b 
Proof:
A*H=b*H  so {a*h;h
A*


We have  
              

(a
e*b*H=a*H
Theorem:if (H,*)subgroup of (G,*)& a,b 
a*H=b*H or a*H
proof: suppose a*H
let x 
 x=a*
a*
so a*H
Thorem:if (H,*) be subgroup of (G,*) &a,b 
i.e a *H 

Defination:if (H,*) subgroup of (G,*) the number of distince left (right) coset of H in G is called the index of H in G ,it is denoted by [G:H] 
Examples: let G=(
SOL: [
Lagranges theorem: if (G,*) is a finite group ,then the order of every subgroup of (G,*) divides the order of (G,*)
O(G)=O(H)[G:H]
Proof:let O(G)=n  &(H,*) subgroup of (G,*) ;O(H)=m &[G:H]=k
t.p n=mk
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