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Theorem11: Let f be a ring homomorphism from (R, +,.)into the
ring (R’,+,.) then:

1) £(0)=0’
2) f(-a)=-f(a) Va€R

3) (f(R),+,.) is a subring of (R’,+).).




If (R,+,.) and (R’,+).) are rings with identity element 1&1’ then
4) f(1)=1"
proof: f(a) =f(a.1)= f(a). f(1) [since fis homo.]
fl@.!1"= f(a).f(1) [bycacellation law]

L fD) =1"




5)f(a™!) = (f(a))™! Vva €R

Proof: Let f(a) € R

f@. f@)) = f(aa™) = f(e) =¢e'

~f(a1)isinverse f(a)

But (f(a))_1 is inverse f(a) since f(a). (f(a))_l = e

=@ = (f@) "




Ring Isomorphism

Definition : If (R,+,.) and (R’, +',." ) are two rings, let f be a function from R into R’ i.e.

f: R = R',then fis called a ring isomorphism if:

::> 1) f(a+b)=f(a)+ f(b)
2) f(a.b)=f(a). f(b)

1) fis aring homomorphism.

2)f is one to one (injective) :> f(a)=f(b) B a=bVab€R

3) fis onto (surjective) :> VyeR 3x eR 3 f(x) =y




or/ two ring (R,+,.) and (R’, +’,.") are said to be
isomorphic if there exist a one to one ring
homomorphism from R onto R’ and is denoted by R
= R,




Example: Let (R,+,.) be a ring with identity and f,: R — R defined as

f,(x) =axa~! Vx €R,a€ R.showthat R= R.

Sol.: 1)f,isa ringhomo. [3 Jbs 153 palaaaal)]
2) fis1 — 1 since

vx,y ER =% f(x)= fa(y)

=) axa != aya !

= X =Y




3) fisonto

Cuwo9)

VyeR 3Ix=aly a€eR f,(x) =y =axa"
2 o9l o all
a,a 1

x=alya

(2) cwoy
fa(x) =a(a™tya)a™

=Y

1




H.w./ Let R and R" are rings and A, A, are two binary operations of
R s.t.

xAy=x+y+1

xA,y=x+y+xy Vx,y€ER
Show that f: (R,A,4A;) - (R, +,.) is a ring isomorphism s.t

f(x) =x+1 Vx€e R




