Lecture 16: More thorough study of ring of polynomials

Wednesday, May 9, 2018 11:16 AM

In +he ?m\lbus |€C":\AY‘e e Sow JIL\e l‘hﬂfoﬂunce o:? hom'vg Ce{'[‘m'n me{'Lon
o.f -ﬁ»'nclfng OVJ.' l£ o 8Nen Tolanm\h, Is iYthlw:c'Ue or ho+ So
e ‘Pocus on r‘t'na 9)9 To,dnomio\’s ‘Eor Nol) . Qeco\“

n n-| .
oleg(anx+an_|'x +.--+O\°)= n i Q.o and

deg (o) = — s
“Then o proved :
Lemma . Suppose D is an |‘h‘i’eaml dowoun . "Then
¥Vf,9eDra, o(ea(ﬁa) =deg 4 deg g
We. aere poving the %Hom.\a;
Propasihion . Suppese D 15 an l‘nJc‘E’aml dowein. “Then
@ DM is on rnJrean dowain .

@ UMBN=UMD); in Ta&\cul&m, i Fisa Peld,
then  U(FIx1)=g fone T | dey P=oZ= F\1:% -
. (D Suppese to the oty #,9eDIxINGT and Py o
Then deg #, deg 92, and dey@o) =0, hich contrmdicks
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the previous. lownor .
(2) Suppose  towe UDIA) . % 3 qeoeDIx st
Foo.goa=1 .
Hoce  deg g =o\<O 1=o, cohich implies
azc\eo-f ...cleaa 5 and So claa$=4eag=o.

Hence foa=a eD and 900= LeD ond ab=1.
therefore  0,€ UD) ; this imgles VDB UD) . @
Sie D is a smlm‘ng A4 Dxa, UM c Umm).o
@ and (@) iy U@=UO®N). =
Ex. . U(Z1TA) = U(Z) = 3213

- UC@rad) = U@) = @\§%
Ex. In 2, X1, there are some non-constart uncts .

A-2x e U(ZIx]) -
Solubin. 4= 4_ (@9 = (-2%) (1t 0+ 20) - @

’Tl'\e -?o | 'ocafncg IS O 8ooc| exercise .
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N .
O, +0, %+ + 0, X € U(RDA) &= & UR) Gnd A, -0, Are nﬁpd’en‘\'

m
'wa%meoms 0("=o.

=) Uou Can Prove . & more tools ave ncedec,\ .

“Theorem. Suppose Fisa feld, ceFT | fweFma . Then
Eq.me Foa st. foo= (=9 4R +Fc) -
I porticdlar, © 5 a zew of ¥ @ ond only # T geoeTIN
st Foo = 90 (x-C) -
PP By Fhe |0h8 division, = qm, e T st
F0 — 400 (%=C)+ 1TN and cleg r< clea %C =1. Ad S rom
s & constant ’Po[ahoml'oxl. Evallmh'v‘«a ad < e ae-k

tco) = 4L (e-0) + T = oy —Feey .
Sice 100 15 ancort, roo—feo . And so

P = 40 (%=C)+ Loy (D

B c isa zew < 2, Hhen feoy=o Therefore LQCI )‘Pm=0\co<)(<x-c).

L HZ "?(‘X)= q('x) (x-0), "H\-CY\ ‘?CC):-_- WCC§ c-c)y=o . m
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Eﬁos%h. SU\‘YFOSe Fisa 'F-\e.u 5 '?(“X)G‘\T_Ex] IS O\"?o\ﬂr\m(a\
me cleame nyo.
() ¥ Cl,...,cmd: are distinct zevos o‘E £, then E\ﬂcx\e_‘r]':x‘l

st. fa= (x-c) - (x-2,) J -

Q>) -E(‘X) has 0\'\' rost N cLs‘k |'nc+ Zerss N .

8. (@ we cfrooe:ecl )98 induchion on m .

Bose of induction . m=1. 'Ba the, Fuctor theorem , 3 gcx)eFDx:l,

-FC'X) = (‘X—Cj) 3m

anuo:l’lbn Sl‘er Suwose Cl,...,cm_‘_i Qre o\.'g[—\‘nc—l- zerws In ¥ o—?.

‘?C‘K) -_Dl-en ba the l’nc(ucl'!bn l\a«‘:o-{-l\es(s, 3 80)0 e-‘FI‘Xl Srl-.

'P(‘X\ = (‘X—-C\) = (R=C) am . ﬁm‘ So

s ='£Ccm+_1) = (Cry =N Crn=%) - (Coy=C) S

(It

0 #+= o ==o

Since F has no Zcm—c‘\\/l'SOY'S; 3(Cm+\)=0- Hence ‘oa the -?o\&c/r
theorem Eiﬂox)e'\:'[«xl, g9 = (X—Cru) 4 - And s0 by @)

Py = (=) - - {X=Crm) (K= Crry) | -
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Cb) SU‘VF"Se 1o the Corn{’mﬂ(j that 3C, . Loy 2z ¢£ 3.
“Then ba qw't «\, 'F(fx\=('><-c‘\ (%) -+ (X=Cpy) 8(00
P e geme o

And S0 n= o\fa P = cka &X~C) 4 - + deﬁ (x-C,. )+ o\eg 9

= n-ri-\-O‘-ea 3 -

_,FCY‘E'POYC C‘ea 3 =_4 CJ’\K‘,L\ s COYTl'mcl\.C'l,—l.O’Y\. o
Reanll gmwose Char (‘R\=? o IS '?\’“l'mc- “Then

'IQ:(P—-P R, #(r‘): r? is o r‘l'na hom . —Thfs is called +he
Frolx.m'v\s mo(f- Consfclff‘ 'H\e lea WT "P: ZT—FZT,
= . “Then o any ae ZT'

P = Ft ) = D+ A =4yl =0
A 'I'I'\'nes Qa -hmcS (7.} "l‘\'l\\cS

?
=> =Q .

Termat ’s  |itHe theorem . W ac Z? , Q1>=O\ .

. Betore this yor hove been ooarkn’na coith ?olanmh’s i Yowr cale .

COUrSes . ‘Bu‘l' JOM ma\{n‘a v(emed ‘H\em as ‘Pvmc*l'm\s- |V\ ’H\(s course
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i’here s o Su\o‘He cl{‘FFerence befraeen m‘?o\anm-nh\ %&)G?Dﬂ am‘
Hs Uhc;er,ﬂ n\a '¥um+\bn. Tor instance O\ncl ‘X?e ZTDG are
tuwo different Tolnnumia‘& One o=?. Hhem has c;earte. 1 od the
ather ome has o\eanee? ; Lit os Funchoms From ZT +o ZY ’—H\&d

ore eoltMI Qas Fenw:lr)s \{‘H'le 'Hr\QOY‘Cm l'mTlfeS .
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