CQuestion 14

[i] The given information s uneswal in
thal w is promee as well as g, Dhegres of
minimum polynomial is the same az
degree of Z,(n) : ;. Subfields of &
Lave the form GF{p" ) for = dividing =
That's it.

{ii) For degree 1, must be in bottom field

By (i}, anything outzide bottom field
gives degres 3.

Cuestion 15

Aagemble what's known from the given
information. L = Kin] for some o, not
separabde pver K. We also koow that K

muzt have characteristic pfor some prime g,

and that o has some exponent & over .

If we find that all zeros of the minimom
polynomial of o over K are the same, then
(L : K) moust be trivial.

Prmded wn the [aled Kingdom by

The Open Universily

Z, () is & subfield of K = GF{p™). Hence Z,{a) = GF(p") with r a
divisor of i, by Theorem 15.4.1. Since » b8 prime, r =1 08 ¢ = 5.
Since the degree of the minimum polynomial is [Zo (o) - Z5], we
have Z,(a) =2, or K. Hence [Z (o}:Z,] =1 or n. The result
fodlows.

1 Z7 so the minimam pobynomial of 1 ower Z5 s d=1, of
dlegree 1.

Let A=+ {1*+2+1) € K. Then J i not in Zy, s0 the minimom
pobvnomial of 7 ovwer 5 has degree 5

Firzt, K iz of characteristic p, for some prime p. We bave L = K{a)
for some o & IAK, Sipce Lo Kb purely ingeparable, o iz insepa-
rabbe over K.
By Handbook, Section 16.2, Resalt 9, ther: 35 a non-negative
integer ¢ such that the minimum polynomial of o over £ is

mit) = —aF

= (= a)®

sinee K has charmcteristic p. Hepee s has all its seros agoal to oo,
Thus, since any element € ML K) maps o to & zoro-of m,

afer) = o,
But any such o is entively determined by its effect on oo so TUL : K
15 Lrivial,



