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Example 1.42 Consider the ving (Zg, +,/). Let I; = {20 : a € Ty} =
{0,2,4,1,3} = Zy. Therefore the only wdeals of Zs are {0y, } and Zy. t.e. Let
I aZy, then |I|/|Zs) 80 |I] =1 or b so I = {(y,} or Es

Let f: R — 5 be a ring homomorphism, then f(1,) = 1, is not necessarily
true,
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Example 1.43 Define [+ My(Q) — My(Q) auhr:w( :‘ :1 ) . ( e d 0 )
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Then f ( ‘: 1;' ) - ( oo ) and [ is a ring homomorphism. However
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Note that here fF(A)f(l:) = fla.fs) = f(A)., So f(l3) seems to work like the
multiplicative identity on the range of f.

Let f 1 B — 5 be a ring homomorphism. Then Ker(f) = {z € R : flr) =
0}, I x,y € Ker(f), them fizr +y) = flz) + fly) = 0+ 0 = 0. Also
flz=p)=flz) = f(y) =0-0=0.

Let 2 € Ker(f), s € R. Iaxa € Ker(f1 7 flas) = fla)f(s) = 0.f(s) = 0.
SoEks € Kerlf) So Ker(f) is an ideal of R,

Definition 1.44 A ring homomorphism f @ R — 5 is called
i) a monomaorphism {or embedding) of [ &5 mjective.
(i) an epimorphism i [ 15 surjective.

Example 1.45 & J, Q where fin) =n. Ker(f)={0} c Z.

Example 1,46 Z s 22 where g(n) = In, Ker(g) = {0} Cc Z.

Example 1.47 Let p be a prime number, Define f & — &, by
fin) =n+ pZ.



