
Polynomials

(sect ion 1.8)

Goal: T o develop d i v i s i o n a n d

factorization f o r polynomial,

a k i n t o w h a t happens i n

12 . B u t w h a t k i n d

of polynomials?



Definition: (polynomials o v e r a field)

Le t K be a field. Denote

by K [ x ] t h e s e t o f

polynomials o v e r K . T h a t i s ,

e l emen ts o f K f c ] a r e o f t h e

⇐iE
where h e l N u E o3 ,

a i C- K t o t i E n , and

X i s a n indeterminate.



Addit ion a n d mult ip l icat ion
i n K ( x ]

n

Let p i x ) = [ a i x E K G ] ,
[ i o

m

914 = { b i Xi E KG ]
1 = 0

a n d suppose n ? M .

T h e n w e def ine

pcxstacxs-
ECaitbiixitfq.si1 = 0 Em t ,



pcxtecxs-
EECbi.a.mil#i=oj=U

from def in i t ion , w e c a n s e e

t h a t these a r e b ina r y operations

o n k [ x ] .



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


