Math 4321

Here are proofs of 3 results in Section 31 that we might not have
proved in class today.

Thm Tp E =algetn of o feld £ ten T o, €€E (neoo)
such that E =Fla,....ax) iff [E:F] cco.

Proo:E [3) Suppse E =F(a,....00) for some ou,...,d,€E that
o alg over £ o olg ouer F oy aly over Flat, ..o V.
= F SFLO‘J —‘F(du“z) = F(dua(,_,q3) S S F(O(U. ..,o(r\)=E-
N
a.lg SL'Mple extn = d;.m «o0 'ﬁ)wu 'D,m = [E:FJ < ©Q,
\9'1 Thm 30.23
Ir [E:F] =1, then done (12 E=Flo),at=D. If E#F Onoez e E\F,
Tf E=F(x ), thea dome. If not, choase s, e E\F(A,), ... . lataue.

Since [E:F]<on this proess femioctes ofter Anctely mony steps. M
Thm Tp E = extn of o feld F then the set

Fe={ot€E s ot alg over F ] is o subped of E.
F“’_O{ Since 0€Fg, Fe Nomnpty. Lot o, B € Fe. By ‘Tm 30.23 and
fower Thm  [Fla,f) :F]<o0 D FE.p) = aly extn of F. = Flp) S Fe.
Hene o-p, off € Fe; and o, 7€ Fe if «40,B+0, Sine B
arbitray, it follows that Fp is a subdng of E in whidh edery

nornzero dlemant is invertible ) thus, F; is a subfield of E.




(_.OI_ Pn a@ébm.ua”y closeol ,,C;a,[pl. has no PP a{q extns.
EfD_GF Lot Esab extn of an olj closad _frold F. e will pove E=F.
Lot o€E. L =alg oxtn => o alg over £ =5 o =2em of some fEFBNF

iz oj_ﬂ closed = May assume Jwﬁqﬂﬂ (b_lj Using o thm _ffom c_|a.ss).

S f=ox-b where acfF* bef Thus, o =8, EF

x obtony = E <F. Since F<E, hoe E=F =



