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Last Monday,

A field is a commutative
*

ting / F ,
+

,
x)

· IF
,
H is a group with

identify element O

(Gll Wititit
fo (F

,
+

· IF-103
,
X1 is a group

with identify element 1
(G2) Witite X
for (F-90) , X)



· 1 FO

&
I
1 = 0

,
-

tem for any af F
assumption. Prep19 ,

E

A - a . 1 = a x0 = 0X

P

becuse 1 is

He multiplicthe identity

To sum up , if 1 = 0
,

Hen F = [0)
Therefore the last field axiom



stops it happening .

Another wayif saying this is that

Sob canN be a field -

0 +0 = 0

OXO = O

Example C
-

(R ,
+, x)-

# A division ting is a sing
that satifes all the field axiomd

(include 1 F0I

except ab =ba a .
b



Example Hamilton's quaternims
-

Sc . 1 + ((p)p + ((#)f + <Ht)

C . <(P) , (1A) ,
CIMEIR

1
. P , q ,

+ are symbols

subject to the relations
1-P = P . 1 = P

1. q = G 1 = q

1 : 0 = V . 1 = V

P= q = = pqV = - 1
-



A division ting is an example
of a ting that is not

a field.

Hi&dividim rings
N

i
1

cu
But we've seen more exampled



of tings that are not

fields

& are not division tings)

Recall In = the set it equir
classedWit I

U :
a politi mid n
integer en

abelim
· 1 In

, +) is a group

with identity [O]

· (In
,
+

,
X) is a commutative



ting with identity
[1].

· If i is a prime number Pl

tem Ip is a field.

I

Ip

RK If M is N a prime number ,

the In IS NOT a field -

I Thinkabout 26 ! )



=>Polynomial
Bot Let (R . +, x) be a ting .

A polynomial -f in one variable +

with coefficients in R id

f = fix = CnX"+ (m X** ...

+-- + C1X + Co

where CiER -

The Ci's are called the coffts' f f.



Example R=2 X
2
+ 17 X + 1

-

R= G 4+ (1+ i) 4 + i

# Let RIX) denote
the setif all polynomials

in one variable with coffts in R .

Eyle R[X]
↓
the det it

"R = R real numbers

Bef Given fe RTX .



the degree of f , deglf) , id

defined to be the largest i

for which the creffient (n as xh

is FO
P

Cn+l =<n+2
=

- - = O the acklitive

idutity if R

f = CnX" + Ca+ x
"Tt

...

# + GX
-Co

Then dest) = M -

Example deb) y+ X2+ 1 = 3



Theorem25 Let (R . +, X
-
- be a ting.
Then RTX] is a ting .Witt

acklition : f+ G

(f+ gl(x) = f( + g(x)
may /degH) , day (91)

= I (<nH) + (n(g)) XM
n= 0

E(x5 + x+ X+1) II

I + (2+x +2)



=
1x5 + 0 . X"+ 1 .X + 1 . *+ 2X
P

=

↑ +3
I (4)+24(5)(3(f) +4(9)(b(f)+ (y(g) I

x 0 + O I

1 + O
1 + O

multiplication fxg (nfg)

(fg)M) = fIxg(x)
desHl + deg(5)
I

o (9) x



where

Cu(fg) = 2 (+ (f) (n-r(g)
r= 0

= CoH) (n(g) + (11) (n-1(9)

+ (2(f) (n2 /g) + -

:+

+- - + Calf)C1(9) + (n(f)(olg)

If R is a ring with identity,
tem So is RTX.



If R is commutative,

Hem do is RTX
.

Bot Possibly on Monday .

P26 If (R .+, x)
-

is a ting with identity ,

the RTX) is Ni a divisito


