Chapter two

:Definition :1_ 2
. Let S be a non-empty subset of aring R
, Then (S,+,.)isasubringof Rifa-b & SAnda

b € S And we can define a subring as we see in the
.following definition

. Definition: Let (R, +,.) bearingandlet @ # CR
Then (S, +,.) is a subring if and only if
a-bes,Va,bes®

a.beSsS,Va,be&SRemark: Eachring has at @
. lest two subrings are { 0 } and a ring itself

Called trivial subrings
Examples .
isasubringofaring(Z,+,.)(.,+Ze)®

is subringof (Z6 ,+6,.(6.,6+,{4,2,0})®
6)



subringof (R,+,.)whereS={a+ (.,+,5)©
V3b:a,b€ez}

Solution

3V(b-d)+(a-c)=(c+dV3)-(a+bV3)D
€S

ad+ )+ (ac+3bd)=(c+dv3).(a+bVv3)®
3€ SV (bc

is a Subring from(Z,+,.)But (.,+ Ze )®
(Z0+,.)isnotsubringof (Z,+,.)[ because7 -5
=2¢& /0]

‘Remarks.2-5

Let(R,+,.)bearingandlet(S,+,.)bea
. subring of R

o) . v o 3l lies R cuilS |51 Then 1
asl=ll YL jams w9 2 3yl=o L 0SS Ul Ub uis
o Lo ad R dasl=dl Loiw e Lgd a2l

s Loiw .o 2o dlini x s3] OL=>I3 . (o

:Examples



Let(RXR,+,.)bearingand (RXO0,+,.)isa
, Subring of R

. define +, ¢ as the Following

and(a,b).(c,d) (a+c,b+d)=(c,d)+(a,b)
S=(ac,bd)V (a,b), (c,d)

Then (1, 1) € R X R is the identity element of ring

But (1, 0) € R X0 is the identity element, of
. subring

‘Remarks 2-6
.Let(R,+,.)bearingandlLeta,bER.n,meE 7
Then

a=na+ma.ex(2+3)a=2a+3a(n+m)®
a=n(ma).ex(2.3)a=2(3a) (hm®@
n(@+b)=na+nb.ex4(a+b)=4a+4b 14 3

n.(a.b)=(na).b=a.(nb).ex5(a.b)=(5a)b= @
a (5b)

ex (5a) . (2b) = (5.2). .(a.b) (nm) = (mb) .(na)®
(a.Db)



:Definition : 7_2

Let (R, +,.) bearing. ThenthesetZ(R) ={a €R:
X,a=a.X,Vx €R}is called the center of the ring
'R



