
Proposition: ( r i n g properties)

Le t K be a f i e l d , p a l , 9 6 1 , real

e l e m e n t s o f K [ x ] .

1 ) Addit ion i s commutative

a n d a s s o c i a t i v e ,

2 ) Every e l em e n t o f K G ]

h a s a n a d d i t i v e i n ve r s e .

3 ) mu l t i p l i c a t i o n i s commutat ive

a n d a s s o c i a t i v e .



4 ) p i x ) = I ,
t h e multiplicate

identity o f K , i s a

mult ip l icat ive identity
fo r

U k ) .

5 ) Mu l t i p l i c a t i o n distr ibutes

o v e r a dd i t i o n

proof'. (incomplete)

1 ) Let pcxs=£aixiEKCx],
E - o

m

qlxs={bext E KG ] ,
÷

r e x ) = [ C j
X's E K G ) .

j - O



Temporarily a s s u m e t h a t

n z m z l .

T h e n n

m

platacx) = [ (a i tb i ) x' t { a i Xi

i s 0
E m t ,

= {(bitanx't {aixi
F - o - i - m t ,

a i t b i = b i t a i s i n c e

K i s a f i e ld

= qui tpcx) ✓



N o w f o r associat iv i ty'.

(pentax))trCx)
m

^

= ({Caitbilxit [aix) t r i x )
i : O i s n t l

m

= £(⇒i)x' t {caitbi)xi
E- o j i l t s

+ I aixi
i a n t i

s ince k i s a f i e l d ,

C a i t a i t b i t i ) ,
s o w e g e t



(patter))trcx)
m

e

= { l a i t (bite)) x ' t
{Caitbi)xi

E - o i i e t l

+ {aixi
[ Em t I

= pix) t
(qentrex)) ✓

2 ) T h e add i t i ve identity o f K AT

i s 0 = Z e r o polynomial.



Given p u t {aixi,
i : O

s e t - p a s t {C-ai)xi
E - 0

w h e r e - a i E k i s t h e a dd i t i ve

i n v e r s e o f a i ,
o f i t c h .

B y def in i t ion of add i t i o n ,

p a s t
C- pix))
o r

= [(aittainxi
1 = 0

= {o-xi = O ✓

i : O



5 )

pix). (gantries)

l

= pix)' ( ((Ct t b t ) x t t [b
txt
)

t = O E e t i

n

= {{ai.cc#)xitt-
i=0t=o

+ [[aiqxitt
i t 0 E - e t c



Since K i s a f ie ld ,

A i . (C t Tb t )
= a i - CE t a i - b t

v - o e i e n . a t #
Subs t i t u t i n g ,

pix)-(quitrix))

= {{(aicttai.be) xitt
E u E - o

{ [ a i s t
xitt

t

i : O E - e t c



(definition o f polynomial add i t i on )

n e

= { [qq.jo#i=ot=o

+ [{aibexitt↳ " " i "

[ t o t i o

+ [{aibexitt
[ t o E - e t c

n e

= [ { a i g x i t t
i : O t o

+ { I aibexitt
5 - o t o



= pac) - rc x l t pcx j . a e Cx )

= pcx)-quit pox).mx)
✓

Leave t h e rest!


