Lecture 17: Polynomials over Z/pZ

Friday, May 11, 2018 11:10 AM

In 'H«e. ?Ye\{(ous |ec‘l'b\V‘e We SJ'\owqc\:

. Vheorerm . Su]wfose ¥ is O\-P'fe\cl Omé ‘P'(’X)GF]:OC\ \s O\To\a d:?.

deg. n. Then t his ot mot n dishndt zews in .
-We ol emphasized on dishingushing o poly. Fom the
underlying  Funchim. Tor instance by Fermat’s It e theorer
olea P polyromil X5t g us Hhe zew PFunchon
mn Z?

Next cve see how Prudful it & 1o use ply. os Funchons |
" Theorom . 'x?_‘><=9<(x—:t)~-(o<—q>-d)) in Z.\,DG.CP:«an)
B She - qves us the zew Funetion  on Z,,
0,4, -, 7-4 ore dishact zeras o oxrx. Hence Ea

o result r))mvecl in Tthe reviow lecture 3 g eZ],Dq
(Z, s feld ond s0 e are allowed o use the mertioned

VlesuH,-) sX - ‘X?-‘x = % (X=24) - (x=Cp-D) 867(\ .

CC’"*\MYI?\S O\eaﬂbﬂs we 86‘[5 0'-03 8=0)‘ CO'*\To\ﬂ'r\ca 'H\e
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Lecture 17: Wilson's theorem

Ie_o\AmS coelr. o 3& go= 1. And  so
'XT—-X = X XD X=G-D) . =
Corollary  (Wilson”s Theorom)
Suppese P s pime.. Then  -D) = -4 vd .
B By the previows Fhegrem
A-X = X (%-1) - (%= (p-1)) -
Gormpare ot A % 1= Q:L)P-i(:?-i)l. in Zg.
= G- = ) Cod )
R pmz, thea O =424 (med 2)
¥ gz, then ) =4 =
Ex Sk tat (") = €4 cmed > # 75 on odf pome.
¥ Smee p|(T), (b —Aul @ Z T
As Z, is an cheJmI domain, Z,Tx3 is an .‘wteaml domain .
S0 1t has the comcelorhin property - Hence

-1 -1 P2 Pt
(x+1) = X =X + - +@AQ) « +--+1. Camrnha
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Lecture 17: Irreducible polynomials in F[x]

Friday, May 11, 2018 11:35 AM

. ?—\.-\-'1 \
Coeql- o:? r)q' e 8€‘:- (r-f\'y ; Qj) = Qj) &S _9.h>+j_.

™

Let’s %0 back Yo the S‘hdz] o irreducible Tolanqm\b\\S:

L ermma. SU\?TOSQ Fis a %QJJ . Then ;?hc)e_F[od 1S irfechc{\o\e

PB o«m‘ Onld I‘-¥ Jeﬂ-‘??o OmJ :g COmna'l' be oon;u"en
as o Tmclucl' o:fl 'lrwo nm—cans\'an‘l,‘ 'folzjnmm‘o\ls-
B ) ¥ imeduable — 220 ad ¢ U(FR)=UG®)
= F\3I$-
= o‘ea F>o
d F -vay:ac«x) her, Then  edher 8(x)eU(FDQ)=F\§°§
ar }\OX)GUCFEQ)='F\§9§ , and claim -Po“ows.

@Aea # Jo = -?-qbo Gnc[ ?# F\§o§= U(F[’X])

s not & unit-
Sice F 15 on fml:e—aml domatn, F Tl is on irr{:f_aml Somoun
Hchce ‘emo s nO‘t o zero—olu'vu‘sor-

1°c>0=ﬂm hey |w|>l:es either ﬂcx)e'l-—- or heeF. As Pro ,

3;&0 W\o, l‘\a':a' . Hence 'C\H\G/r ae?\éwi or AGF\‘{oS - Sihce
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Lecture 17: Irreducible

Friday, May 11,2018  2:37 PM

U(FIx) = F\ 3o} , either 3e‘U(thx:\) o heUTTFr)
and claim follocos . m
Ex. 2% 'S ieducible m @QTx1, but 2% 15 net
imreclcible in Z Tx]
Sobhion ... Oleﬁ 2x > 4
. 2% =900 hoo = i:—o[ea g+ deq h
= erther oleg g=o or deg h
And so A% is diredun. in @QTx] .
o 2%=(2)(xy , 2¢ U(ZD1)=U (Z)=3%%1] and
x¢ U(Zx1)=VU(Z)=3+4§ .
Ex. %4l s reduelle in CIX1; but
X+l 5 iredncible i RIog.

olwhion . . 'X%ri=C‘X1-'i) @-1) and X7 ore net omsnl

ﬁno[ So ‘XZ-{-i IS no+ l‘r‘mclvtu'uo, N @E'x].
. Snee ol-i-a OG> 4 ad R s a Peld, & 15 cnowh
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Lecture 17: Zeros and irreducibility

Friday, May 11,2018  2:45 PM

to show Xt canngt beaoritlen ns ox?roo‘b\c:‘C o Hwo
ron-rstont pobpomals. Suppese o e cmbravy Hhat
Al = 900 hoo  and deq g deg hy o,
Then 9 = Jfﬁ 9 -+ Aﬂj hy 441 =2 . Sice eo‘u\o\lu;‘:j
helds | J&a amlej h=1 . Heme g has o zers in R .
Therefore 54 shoull have o zero in R, which s
a cortradichion; becuse Y ae R, o%i>1 . =
Lerma. Sippose F 5 o feld, Pex e Fna, 4*3 >0
ond 2 has a zew ceF . Then ¥ is reducible in Fra.
PP By the Hoctor thearom, T qme TN st

Py = (x-c) Q< -
o olga 2= :L+a%c“ hence c:lea 1_—_0({3 451,
Therebore $ camn beaorttien as o prodict of o
Non- congtart . which implies % s redacible

<3 =
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Lecture 17: Irreducibility of degree 2 and 3

Friday, May 11,2018  2:53 PM

In the next lecture e coill shoo thot the converse
hold i zsdcﬁ <3

The omverse dhes ok hold i general; For inskance
Q5D (0&L) s nat ieducible in Rpwa, ond i has

No Zero In 1R .
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