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Let f: (R,+,.) — (R, +,.) beafunction. Then

(1) f is called Monomorphism iff f is one to one and homo.

(2) f is called Epimorphism iff f is onto and homo.

(3) f is called Isomorphism iff f is one to one, onto and homo .
(4) f is called Endomorphism iff f is homomorphism and R=R .
(5) fis called Automorphism iff f isisomorphism and R=R

Definition: -

(Isomorphic Rings )  aliLaiall cilalaly

Tworings (R, +, .) and (R, 4, ») are said to bel} isomorphic if there
ex15ts f R— R such that f isan isomorphism , and is denoted by

Example(1):- Let f: (Z,+,.) — (Z, +,.) be a function, St f(n) =
n.l,vneZ . Show that : (f is ring homo , Epimorphism ,
Monomorphism, Isomorphism , Endomorphism and Automorphism)

Solution:-

First to show fis ring homo
letn,m€Z =f(n)=n1 andf(m)=m.1 ,thus
1-f(n+m) =(n+m).1

=(n.1) +(m.1) =f (n) + f(m)

2-f(n.m) = (n.m).1

=(n.m).1?
=(n.m) 11
= (n.1). (m.1)=f(n) . f{(m)
» f1s ring homomorphism - --- (i)




fis ring homo

\flsonto

by step(i) , fis ring homo

v f(Z)={f(n),vne zZ}
={n.1,vnez}
={n,vnezZ}=12

= fisonto (ii)

fis ring homo

fis on to one

let n,m € Z such that f(n) = f(m)

** f(n) = f(m)

L l=mel
= n=m,

=> fisonetoone - (iii)




by step () , (ii) and (i) we get:
fis ring homo, onto and one to one

= fis Isomorphism :-: -+ (v)

T o TRy . VRGN o] § EEJT
OW I 1S Bndomorphism >¢

Then, we get by step(i)[ fis ring homo] and by step (iv) [R=R]
= fis Endomorphism.

By step(Vv)[ fis isomorphism ] and step(iv) [R= R ], then
=> fis Automorphism .

Exc. (2);= Let f: (R, +,.)— (R, +,.) be a function such that f(a) =
0,Va € R Is f Endomorphism ? <als
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Every isomorphic image of a ring without zero
divisors is a ring without zero divisors .

Broofi Let f:(R+,) — (R, +, +) be an isomorphism function and
(R,+,.) is a ring without zero divisors

(R,+,) f is isomorphism (R,+,5

a

el

Leta’,b' €R s.t.a b % O

vfisl-landonto=s31q,beR s t. a =f(a) |and [|b = f(b)

Since, R without zero divisors

=a-'b#0
=f(a - b) #f(0)

=f(a) " f(b) # 0° (since fis homo .by Th (3-1) f(0)= 0" )
=a“b=+0

Therefore, (R, +, ) isa ring without zero divisors . o

3-10):= Every isomorphic image of field is field . caly



