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LECTURE NO. 10




Definition : letRbearing and | isan ideal of R. Then a+ I ={a+i:i € ,a € R}
Is coset of | in the ring R.

Notes :

D@+DB b+ =(G@+b)+1
2)(@+D@Mb+1) =(ab) +1

3)R/I={a+1:a€R}
4) a+I=b+1eoa—Dbel

5)a+I=1I iffael




Examplel: (Z.,+,.) is aring,(2) = {0,2,4} isanideal of (Z6,+,.) is an ideal of (Z6,+,.) then

Ze/(2) =10+ (2),1+ (2)}

Example 2: (Z,+.)is aring (Z_,+.) is an ideal of (Z,+,.) then
Z/Z,={0+Z,1+Z,}={Z,,Z,}




Theoremb5: If I is an ideal of the ring (R,+,.) ,then (R/L,,&) is a ring which is called (Quotient
ring of R by I)

proof: I) (R/,@®) is a comm. group
1)) @+D@ b+ =(@+Db)+1€R/I
Va+Lb+1€R/I
1) Leta+Lb+Lc+1€R/I
[(@+D@(b+D]B(c+D=@+DS[(b+D) S (c+])]
LS. [@+D® (b+D]P(c+D=((@+b)+D) D (c+])

=(@+b+o)+]l=@+DD[(b+c)+]]
=@+DD[b+DDB(c+D]RS

~. @ is a associative




3)de+1€R/I Va+1€eR/I S.T.

H.W

4) foreacha+I1€R/I da 1 +1 €R/IS.T.

HW

5Ya+D®BMb+D=0bB+DH P @+]

LS.(a+ D@ b+D)=@+b)+I=(b+a)+I=0bB+DH @+ =R.S

~Ep is comm.




1) (R/1,Q) is a semi group

1) Leta+ L, b+1€R/I
=@+D)Q®M+I) =(ab) +1€R/I
2)Leta+ILb+1,c+1€R/I
[(@+D Q@ (b+D]Rc+D=@+DR[(b+]D R (c+ DIHW

~ X is associative
[II) ® is dist. over

1)@+DQIb+DD(c+DI=[@+D®@b+D]B[@+D & (c+D] HW

2) By the same way (H.W)
~(R/1,B,Q) is aring




Theoremé: If the ring (R,+,.) is commutative then the quotient ring -.(R/1,®,&) is also.

Proof: let Leta + I[,b 4+ 1 € R/I then
(@+D®(M+1) =(ab) +1

= (ba) + I [since R is a comm. ring]

=Mb+DR®@+])

~ the ring (R/1,,&) is commutative.




Theorem7: If (R,+,.) is a ring with identity, so the ring (R/1,0,Q) is with identity.

Proof: since aring (R,+,.) is a ring with identity, then3 1 € Rs.t.
a.l=1l.a=aVa €R

Now, leta+1€R/Ithena+I=(@1)+I=>G@+]D) Q1 +])

Similarly/a+1=(1.a)+I=0+D&® @+ ])
=~ the ring (R/1,8,Q)has an identity element.




Example: (Z,,,+,.) is comm. Ring with identity and ((2),+,.) is an ideal of Z,, also (Z,,/(2),®,&®)is

comm. ring with identity.




