Math 4321

Here are proofs of 2 results in Section 51 that we might not have
proved in class today.

Thm @) T f € Fla] is (md, then oll 2ems of £ (0 F hove
the same mult.  (b) See lecbue nebes.

Pro_o{ @ Lt o, BEF be 2ems of £. So )f'p:F(oQiF(ﬁ)

and extn thn = can extend %, to an isom T:F—=F. Hence,

T ndues on som o :F[5] > Fx] thee o émxi)'—'
:Z__T’t(oz)xi. Also, alf)=F sine Tl = Z.f,,, (o«;-o.: a VYV acF
and.  FEFD] . However, o ((x-1') = (x-p)" so the mult
of Pinf2rmult of tinf  Siaee o(la-pY ) =x-,
e obtain ‘the reverse mowalctj.=> equality.

( () = (b) os discussl n class),

Z_e_mma Sugpoe 9€F[ocj/ F:_p;alal, 9 montc. I 3=-Fm . f?[x_]

for Some. muoncc _Fé.fj_-[x_] and. f m-1%+0 in F, then feF T
Proof See pq 439-40 in book. O



Thm  Every feld of chorac O is pecgect .

Proof  Supose F £E felds, char(Fl=0, [E:F]<ceo
let deE ord f=ir(,F). In Flx1, $= T (x-oF
Lhere the o, ore the distinct zeos of £ Wate of=o.

So, {::(:Tg(ra/;))'n ond, sie m.1#0 in F, previous lemma
L‘:ﬂ"(x-aﬂ € F[x]. TThs is o cwntwdichon  mz22.= m=|
S K sep over F

K orbltey € E D eveny element of € is sep over [
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