
SOLUTION SHEET 9 :

1. E : K(x) = SFr(xt-al xn- a = XP- bu = X - (T .Cu
-> Br ·CESFr(X"-al e BESFr(xv-a) as (rin) = 1

there exist best r. k = 1 + g . n for some ->

(B72 = B .
69(k(x) = BE k(x) = [k(X) :k(B) = 1

=>: Note that as KIB)/K is Kummer
,
(kum(k(p)/k)) = (Gal(k(B)/k)/

& I GalIk(B1/k)1 = [KIB1 : K] =n therefore I kn (KiB)/K)1 = n
.

Now 1
, B ,B3-, B1+

give n distinct classes in Kum (KIB)/K) ,
however

↓ also gives a non-trivial class in Kum(K(B1/K) therefore [A] = [BR]
in Kum(K(B)/kI .

Recall that there is an injective morphism
Kum)K(B)/kI K*/(*N

[x] + X . )kXn
therefore fl[c]) = flIBE)) = an = (Bh .

C for some cekX
moreover (kin)=1 as otherwise KI)/K has degree less than n.

2. It is clear that the extension is 4-kummer .

By the cause we low that [L :K) = 1 Kum(4k11
.
Moreover

,
there is an

injective group morphism Kum(L/k) K*/(K*14

akX1 al (K*14
. Therefore we count

the number of elements in f(kum (4/k)). Notice that
f (kum(L/k)) = & (xyz)i ( yz)5 . (xz4917 , i .

9 90 , 1 ,
2,333/(RX) *

that is it is subgroup of (KX)/(KX14 generated by Xy7 , Y z,
Xz2

Observe that the subgroup generated by xyz and ye has order 16.

Now

(xyzl(yz)?(xz2)2 = x* y5 .
78 - (kX)4

Therefore either the subgroup generated by Xyz , yz is equal to the one generated
by Xyz , yz , Xz2 or it has index 2

.

One can see that these groups are not

equal by showing that Xz2 is not contained in the subgroup genented by Xyz ,yz
therefore If(kum((/k)l = 32 = [LiR].

3. As before this is a Kummer extension and the degree of the extension

is given by the number of elements

&pep . -- pranlai + 10 .173/(Q* but

Pe . -
- pran with Git90,

1) is never a square so the number of
elements in this set is 24.

4. Let reArt(@) be a non-trivial torsion element and let G = <e)

be the subgroup of ArtIQ) generated by e. Then [Q:] < o

in fact [T : Q) = IGI . By Artin-Scheier = (i) where
i= -1

. Therefor TQ:] = [Q(i) : Q4) = 2 = /Gl= 2

-> T has order 2
.


