Yrevtou\s\y, 9iven  fored £ (X) € \-_\:x:\, Y Field
F[\:S/(é) Centains o rest O of €.

Tb&&\,: a&d\join @\l e reots of £+ F

Recall ! £} 0 & x-= | €)
W CTD ¥ & UFD, S0 § fackhes into € deg § iveducibles,
and o\ facters o unigue ap fo untls, 0 £ has € N oot

Ve The exth A Ko€ F s a splitthg £relh
£or f(Ve Fix] o

0)'( {O\C\orf lﬂ\g ““-Qar (mt\bf} ("S‘)‘&S' (COMY\-Q"QI%\\) in k[xj

(e,@\'\vo\eﬂ\\y’- K conlains ne= dey £ roots of £, ("“"‘\:"3 """‘““Pl"c‘.’l')’)

WIE ESLSK, F does hot ot completely n LT,

E.g: CL\ @(\ﬁj 15 the S()R“\'v\j field for x*-7 € Qlx]:
X--2 = (% \-\E) (x -R)
W is not (Glace QW) s Smaller)

D RYT) is pet 4, splithny ©idd of M= x-2e @K
SWee QEARYS R but £ has Awo honreal reots.



£0d= X2 = (- *ﬁ)(& V2 x + OR)) eROPD) ]

’

Vv
\rred.
?'\Xi &Cho'\'\ o\@ﬁh:)ﬁve\ root °€ um“\‘\/:

e _ AWL/3 in general; caw talke £, 1o be
LA $:7% = € )/M, ML
Then, €= 4 A dth reot of 4 4 4 <n,

o L(R) = €(51) = (52 1) <o
LeX k- G(’Ui,s).mh,

€07 (%= | (x- 1 49)(x - ¥ 3R) € khx)
S € splits complekely owr k. T € sphts over Lcy
Hren I, TR €l, so Sel and k=L.

Thme l.t'\ (‘(xSeFD(] 3 a Celd exYenslon k /e
sk. K s o sphthw, Fleld fon ©

Remark: K i Whigle up 4o v, 50 We Will offen o |k
aDouk the Spldting field Se€:=Sp. € of € over £



PC ! Tnduction on n=deg £ Let £ ¢ imdk, facken of (,

L:= V\:{]/({_‘N\, Yhen € hag o rool S, GL, So

£ = (- 9\3&‘(:) ¢ Ux1.

&(3 =n-’\

By induckion, thee 15 o spitting el ke f, owr L.

€0 = (x- 8,)6.6 = (x- 0,)(x-9,) -- (x- 6.) € KIv].

T\\(LS) F(e"ex, ~-,gr\\ T SP"'H"\"S (\'Q‘A for £ over F.

a
Cov: TE R o (4 sp\iﬂiq Lk b £ GFL_\J,
Ben kw1 S (dey €)1
(see Midderr. 4 Problem, 1\
RC: Tn duchion. ;:;*f
. = ' A h!
(e:¥1 = [ FOILR J

$(h'0‘- . (;0\ o‘{:
by induckive ¢ irved.)
hyp.



Remarlk s:
Q) “Mos}” olys. hae Ck:¥]= 0
W) nt = 1S,|. Seems ke  random fadt,
but fhe will be highly relevant!

asody tn= Q’hﬂ/\v\

DQ‘;/EX‘ Led 'f,‘\sz a prim"‘-tvc nth r‘co* of 1.
T Gdh QUSW is e cyclotomic field of nth rods of 4

Ss

w13 e 1) (0 8 (x4 -~ (- 507)
R CED Y U PRV S S +4,)

a1\, Sn, e fn € QU3
So QS s dhe splithing fielh for yo-
LR @] € n-\ Wl equaldty €6 p: prine. (HUZ H4)



Cx: C(x)=x°-1¢ 8&} ) Prprime
defaul}
C0d= (% YT YCe- 3, T) -~~(x-¢"" o5)
A

Waig e pof. veal
9‘\"\ 1‘00* Qc )-

Selitking Qidd: Sp (x-2) = Q(F, 3,)

Componite gxckh:
Ta(w,2): @] ¢ [aR):elals): @)
TOUQV' LO.N:.

X P= [@(Pﬁy&]‘tﬂ(m'g'\: (&3
6, ki [ais,): @) ‘ Ta(w,2y: @]

PN

o
TR, € @] = p(e-)



TC Yime ¢ higileness of 5p|\"\-\')h3 Cields
(e DLE Thm 3.9, 13.27)

tley W FSF e AN som. of (Relds.

Lt €00 e YK, ad €700 be 4k image of
£ V\[):,S under (" (maﬂihg x % H';Q\f)

0\\ Suppose € s ioved. Lb « be & roet

DQ € ) P be.
o K C D F 2T s p
%+ p
Slet K\ o selithg Gk €or € over 3

Ve o spithy Gl for € over T
Teen 3 K =310 conding £ L,

P{: o)

T = ‘F[ﬂ/m =" ["]/( N E(e)

\0\ T'\*“\C“"M Cheote a "eo'l' L€k of Somg \rred. €a<_+or
R of € ad o reet pe k' of Pz ().

gy Part O\\, V(d\ = V\(ﬂ), fo lQ\' E'.:'F(.\\’ € .= F\(\g).



1]

New £ o=, ¢

(:\
—t ;"_13” We l\o\w ‘\'}\Q SfamQ

S&Xu«\';b\\ of B) \)u'\ w/ 3,9‘,€,€\ Mla('mg (-',{\' |." F‘
By tke inductive hyprthetts, 3 K =5 K
sending E =5 E

N\

Sending F — .

Cor: S‘p‘: € is Unigue. wp to  isom,



