
 

Warmly Define

g IR IR

Pex p 5

Show 4 is a

ring
hom

Find the image and kernel of g

The Let q R S be a
ring

homomorphism Then

q R is a subring of S

Kerry is a subring of R

For all atherg and re R
we have rathery and archery



Proof We already know g R is a

subgroup of S and her y is a subgroup
of R

To show they are subrings we just need
closure under multiplication

Let s S E q R Then

5 p n and 52 4 re

for some n r ER

Now

S S q r g re genre e q R

Let a a c her y Then

q a a p a yea 0.0 0

so a a c her of



Now let atherg and reR
Similar to we have

9 ra qtr q a qtr 0 0

and

q ar gla g r 0 gcr 0

So ra ar e her 9 an

Cer The kernel of a
ring homomorphism

g R S is an idel in R

Note No special notation for
ideals



Ex In
any ring

R the sets 0

and R are ideals

Ex In a field F 0 and F are

the oyl ideals

Proof Suppose I is an ideal I 0

Then there is some nonzero EI

Since F is a field is a unit
Hence I

But now a a I c I for all aeF

Thus I F
13

Ey Let R be a commutative
ring with

1

For
any

aeR define

a ra I reR

Then a is an ideal called the

paypal.de generated by a



i We show a is an additive

Profagoup

Identity 0 0 ae a

Closure r at rz a rith at a

Inverse r a tri a e a

Now for any rat a and seR
we have

s ra sr a a

so a is an ideal
Be



Thy Every ideal in 2 is principal

Proof Certainly 0 O is principal

Let I 0 be an ideal Then
I contains some positive integer why
so by Well Ordering it contains a least

positive integer neI

For
any

a I the division algorithmyields
a nqtr

where o ran But r a ng
e I

so r 0 by minimality of n If

Thus a
ng so I n nZ



Ey Similarly every
ideal in IRIX

is principal

Why Polynomial long
division

Ex The set

I plx.gs p1o o 03EIRExy
is an ideal which is not principal

Why Both I and yeIbut there is no polynomial
qlx.gl such that both andy
are multiples of q



Def Let R be a ring with 1

The characteristic of R is

the smallest positive integer
such that

n t 0

If there is no such positive

integer then we
say

R has

characteristic

Ex Zn has characteristic n

Ex 2 Q IR 6 REX have characteristic 0



Alternativeperspect.ve

There is a
ring homomorphism

giz R

defined by

91k k I

k o

k 0

s ko

Then her y nZ is an ideal
of 2 and n is the characteristic

of R


