Treldh Exlengions (cont)

Reca\l: F:Qed, p(x) € F1x] Tered.
K := F&-J/(p(x)) s on ext. £idh of F
Cot\‘\a\m‘\'\b (N V‘oo\‘ Q °€ P,oma\ [\('- ‘51: h.

Def : Let Pk, «,p, . ¢ k.
¥(%,6,-) is Be smallest subfield of k
C°K‘\.a‘"‘\\\t\9 \'_ Q"@\ °(’ P)--~

Equivalntly T(<,p,..) = inkersection of all subfields
o Kk wi Hhis preperty
Swgle extp: T= F(a)
" K primtive elt.

Examples: nzn*r;v. A
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O QT U7, 17,2) s nat simgle

Thw p(3 ¢ T0v] - irred.

\—Q-)( Kiex*i\ Eeld of € COI\’\'ﬂ:v\;hﬁ a rost o 0( P.
n~ C

-Y\“QY\: F[X\)/(p(xn - r(ﬂ) - k

P{: Consider e map Giveh by xi(p) W & e

(¥ +(ple)) > g(a),
° wQ_l\ AQ(:"(A-. %(a\\=0 ;g 9 Q(P)
* Ring homom.: Check the &y |oms

" Tajechive: Yer ¥ s an \deal | which for & £odd s
eifler (0) or F[\‘]/(p). Not the |0‘Hcr S\hee 111
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Cort ek C=FfO<skK w/ [y Y]z n <o Then
0) D inred. ply) e Fix) k. p(&) = 0.



W) des p = n
c_\ €= ‘F(x\]/CP)

J\\ E s inder. of the chaice of poot of p
\e. if p(P=0, TE\= F(p).

{7 Sinee Teig=n, 1,4,
P le.
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RoA"+ - xa, kx4, = O

LQ“( PC\I\ bQ 0w inred. (ac‘l'or of q,\X"*‘" 1Q,¥X+ G,

) This Collows fren. our Cirst theore ., Fl‘gdqy

C\ Collsws Lrom Previous dleorem
J\\?o\\ows Lrom <)

On 4he oller hand, if [FC):F] =65 than

F(A) = FB&:\ €9. v = @,
P('\l\ = P(® =T, In2

LI ifgeult!



Extenston Theorem (Skipping this for noc')

Ley Y6 =S be an \som o freld.

Let v(d € FCx) be irred. ,ad Vot 0 (%) ef[ﬂ
b He red. wly obtained by awing @ 4,
the Coaf(s- of o.

LQ{' ] bQ [N 1‘00\ o-e ) (ir\ {Oe K\Ah Q( V‘)

Let B be & reod of p (in (ore <ctn of )
T‘\QV\ % 1SoMm.
o T(d) = F (p)
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a — B

Pf : Let ,L\'(’ Ve Ao lsom.
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Then T maps (p0) o (p0)) 5o

nduces ar iSom

~5 F [xJ
Y3/ (»(s)) ﬁ {PY x))

£ = Q) + (»)
X+ (p) — % + (p*)

(‘pmb'\h}y\s ths w/ our Previers \romst. , 9 s the hap

~5 Fx]J =5 F(p)
Y(x) =5 YxJ/ (|>(»\\—ﬁ {PYX)\

f — £+(p) —> PE) +(p) — P

A I x+(p) — X +(p) — g ]

0 F(a) = F\(P)
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A\ ?)e\)m{c Exten siong

gb\mmh\o_; Uy,

Thiw K= ().

a) L€ E\GV} < 69 3 p(v) €F1x ] irred.
sk. p(e)=0 anh k% E T/ o0

VI Thif]zeo, then KEFEG) and Vo0 e FIv),
v()4 0.

Def:

In cae o), we call € and K/F &l 98 braic
Inese b)) vk call 4 and K/f  Arenscendental

Prop[def: T€ « is ols. /€, Vere exists o (hig e
monte paly. M e € FINT of minlf degree <k
Mo )20, Furtlermore, deq moe = [Fl):¢]
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Example: ¥+ @ <32

vv\*'c(ﬂfi xt-1

PR =0 © x-F|wd in QUR)[T
Pe @] & wlvd w863

Y€ Led T=1e0e PO pl)=0Y Sinee FOI &
o P'LD, \'Q* M,(’q(x\ Ve QA ("\°""(-\ Q'Qher'“\"or' {;r T.

Stinee T o5 a Prime ia\ea\, P is Trred. Now we

MV-&
F(d\\ = F(‘]/ So

YV(&\‘V_J = deg A

O

Pop: T dals. /€ amd FSL dun « iy alg. /2
and\ W\,(,L("H V'\.(';(“\ " LEXj.

PG: Mq,((y\g FBJC_:_ L[Xj, o A s 0\\9~/L-



Since Mg ¢ (=0, m ¢ maist therefort. e a ral il

Q€ W\D(,L(y\ . D

Ded: Kic Vs algelmic £ every gel s alg. /¢

Prept T Lt €7 ¢oo | then ¥ i ala

b-( inte QX‘U\‘

b€ L€ ek s not ala-, Ahen 1, -

Converce doosnt hold
€9 V= @(E’ '{)-E, qﬁ’ -~.)
¢ s aa/@, hYab @< e



