
 

The First Isomorphism Theorem f Rings
Let giR S be a ring homomorphism
Then

her q
E R is an ideal

q R S is a subing

R
kerg p R

More precisely there is a

unique homomorphism
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such that 2 it of where
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Then 2 is an isomorphism onto
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Proof Let K her 9

We have already proved that
K is an ideal in R and g R
is a subring of S

By the First Isomorphism
Theorem for gaps we know
that

2 R K S

atk yea

is a well defined injective groups
homomorphism with image q R

It remains to show
2 is a

ring homomorphism i.e it respects
multiplication
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and ev is surjective

Thus
21 3 1 1 2

Think Set 0 Then two

polynomials pcos and glx
are identified if plo q

0

More precisely let K x

Then
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e.g 3 5 8 3 K 3 2 2 K

since
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Ey How is 21 7 1 2 different

Note x2 not the kernel of
a familiar homomorphism

Think Set 2 0 but to

So plx and glx getidentified if plo q 0

and p O q 0

Let K x2 Then e.g

1 5 4 2 K 1 5 11 K
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Observe that 21 3 2 2 has

zero divisors
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