Lecture 22: Examples of Eisenstein's criterion

Friday, May 25, 2018 10:24 AM

 the previous lechuie o poved  Enenstein’s  ineducibilbdy
critevion; letss see ome exomgle.

Ex Tove that f0=5 x°- 4x®L Fx -2 5 irreducible
in @QTog.

P e mul‘l'r'rla b(‘j QL Common denominatar i order o Dek &?Ja.
cotth lh‘l‘eaer coef®. Notice tht fq s imeduable in QDA
i and only €6 fon s imeducible in RTX1 as 66 1s

a unt i @1
66 Bxy= 32x5 ®6_ 22x4 A4 66xF K- Ex3
2% 2| 2| 2]
and
4y

and so Jav Ersenstein’s |'rrec[mc{19i’|+3 Cn"lZném S6 %9 s
educible 1hn @A, m

=l P2 ,
Ex. 5\/(?‘)&&’. ? Is o ?nme.mn R e X +-+l s irrec‘uc‘l\e
in @Q@Ix1.

B At the it 3|o\nc£, Esenstein’s crtenon does nat seem suizble
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Lecture 22: An application of Eisenstein's criterion

Friday, May 25,2018  10:36 AM

Por 'H\['s ?muem. Leb’s have andther look obf the Cal"(en ?a‘tanamwl :
'F(X\ = X.P-—‘l- aX+d. H \ooles sz o ’?ow'h'ml sum "1‘2 A aeome,'\,‘nb

'F
snes” . Do -gcx\ - x-t (Consider -3 0

x-1
= xfo0 -0 = (X?-r xﬁ.‘. et X) —CXH—(' . ....x_‘.i):X?-i )
'P
I RV
d
_ @K (\: ‘AP—‘-r -t O: )‘af+ ----;-(1:)3-\—1\ -1
d

= @ (D) Qe

N igizgg, b \(T\) ord X p - Hene by Eisenstein’s cybenon
Fgaa) is ireducible in QLY. @

1 Foo is ndt imedudble i @A, Hhen é\s A*J£=?'12 1)
JP(X\-:g‘cx) 9,00 for some 9: %) e BN ond 49‘33{21'

fhd o -‘2(5+i)—_-_3|(3+1\ 32_(3_‘.1_ omA c&fa %‘.(3_\_:{_).___.4437%&702:\ )
d
CAI'\\CL\ cm‘\'vz\cl\cl's Gy . =
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Lecture 22: F[x] is a UFD.

Friday, May 25, 2018 10:50 AM

Before poving E iscnstein’s oriberion , ore painted out that ony pasthie
degroe polyy- i P con be corttten o o produck of irreducibles
h o unique. Gon

Det. An ickegral domain D s called e Unique Fachrizahon

Pomain  (UFD) P th non-zero nom-unit element can be
oor‘i‘H'en S ON J)roc‘w:\? o{l !'rmnludue, ) ar\cl ‘t"\c \'méuc{)ole -lqv\c\tom

Gre mtﬁ_e; VCP ‘o &ovﬂeﬁhg omé vnv«H‘l'ﬂvai\g —%‘3 N umi'l‘-

Q. Z s o UFD', 6 = ml)
R~

reorJenhg am‘ mmﬂ‘r'f\dl'»g 10(6 2N U\Y\IJ:
“Theorewy . PID = UFD.
_rPi CEXI’S‘l‘enCe) (RO\A&"\ idea: o d eD , no-ze ond
ﬂon—um“l‘, e |ASe H\e_ —Pouaoomg S{KTFS:
B ol IS irre:lucilo\e, ocoe are oione.
Monk, T, 4 hen-zew , ron-undt st d=d 4
.(Re?ep\‘l,’ this T cl' and c‘\/ .
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Lecture 22: PID implies UFD; existence

Friday, May 25, 2018 11:03 AM

W this process ends, F means d hos been crfen as o ?mduclr
of irreducible oo can e show that Hhis process ends?

Retore Proving the aeneral we, leb's camsider FIXQ cohere
T is o Rield. | this case , & folynomial Ty of deg$=d

camet be cyrrtten as O\f‘)f‘ac\ucl,' 4 more than d 'Fo\&dr\amths
04 705‘{1\,6 clfﬂree . Hence this: *'Process ends a—'P—l-er at mast

gt s

Exis{’ence . Swﬂ)ose 4o the Con‘l’mréj ‘H\K\' this (PYUOE*SS cloes m+

ed. So 3 d: 4/ : non—zew non-units st
UI:'c‘l d: , 4, =°\2°lz/’ d, =A3°Ls/ ;o

@YE<d> G <> G -

3
o{,’il's d./ is
net & "C‘l'. G
wrt uni

(We enill Conhnue next hine)
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