
Lecture's Math 4310 Ye%cwte2#①
Polynomial

Bema
④ Office hours today : by appointment only
② HW : by end of today ,

next HW will be posted .
2 Hw's combined : due next week

Polynomial
① Division algorithm
-

for integers : if P , s are non-negative integers
SF 0

then I ! non- negative integers r, q sit .

I jr
and

( " g
"

: quotient
,

"

r
"

: remainder)
.

We want the same for polynomials

examp6@snpposep-tx3tl.s = x't I
divide p by S

, find of , r -
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-Atx)
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have :
×?,t , = × . 1×2+1) t C-Xt t )

"
11 "

P g s

DJiisnago.hn
r

theorem suppose p , S E P (F)
,
s to .

then F ! polynomials q
,
r E PCE) at .

① pix) = qlx) scx) * rrcx)

⑤ deg r s deg s .

coolpnofSromAxI# Let n = deg p
m = deg s .

if m > n
,
then

9gH=pO is the only solutionMF Cx)

:
. assume m E n .



aim : in-mm
) #m -

- n" Ye%nte¥③define
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T : Pn
-

ml * Pm
.
.lk) → puffy

aliment '
-

> plx)

T ( glx) , rfx) ) = six) glx) # rlx)
in breakout rooms :

④ T is linen ? yes it is .

⑤ Ker T ? im T ? gdegeemm
T

Ker T = { 191×3,4×1) : scxlglx) # rcqx) so }-
degree

= O - Bm deg Em
- I

- : T is an isomorphism
¥
91×7=0

-

'

- surjective . .

'

. rlx) .- o

"
- 7 ! 1947 , rlx) ) e- Pn

-ml F) xpm.lk ) sit
.

^

/ plx ) s six)qLx) * rlx)
,

T is injtswj !

-



rootsczenssofpobnof.es %%¥④
proposition suppose plx) C- PIE)

,
and > c- F

.

then pls) = o ⇒ p (x) = ( x-d) 9. (x)
( in St)

for some q(x) .

Pn ⇐ this direction is immediate
.

⇒ divide pcx) by X-X
.

= Sfx) deg s =L

get 3 ! glx) , rlx) at
.

-

• plx) = (x -2) g.(x) t rfx)

• deg r(x) E O
ie : rlx) = constant , or O

=r( musin
.

'

i. ⇒saw
:O:

(hypothesis)
i
. r=O

:
- pix) = (x-5) glx) ¢
-
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For any field IF
,

Lectwe#⑤
if m = deg plx) 30 ( ie : plx) not identical

,
O)

then # Zeros of p (x) E deg plx) . = m .

Ii

# { safe : pH) -- o}
pn induction on m = deg plxl .
if m=0

,
then p (x) = a t O ha

,
:

F

F
*zeros

EW
suppose statement is true for

des = m- I
,
show true for m

.

i

:÷:÷÷÷÷÷÷
. . .... .

:
- zeros of p = { t} u { zeros of glad)
: # zeros of p E l t m- I =

my-
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Every non-Zero polynomial in PCE ) has a Zero

.

PIT in an analysis class
.¢
-

we will assume this
,
but not prove it .

if p(x) has degree 2 : quadratic formula

3 : F formula

4 : 3 bigger mess
of a formula

.

Galois : proved
,
while he was a teenager

,

that there is zo formula in degree , 5 or higher
-

corollary if plx) C- PIE)
, then I ! X

, Az
. . . . ,JmEQ

of degree m ( up to ordering)
St

. a C- G
plx) = a ( x- X

,
) (x-X)

.
. .
( x-dm) .

( unique up to order of the factors
.
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