(tii] ‘Identify’ means ‘find a familiar groap
which iz isomorphic to ., . ", Easier to
start by finding the order.

There are Iots of ways of identifving it
a5 B rather than Cy. Ooe iz to show
it ian’t abelian, which we cop do by
nding any teoelements which don't
conmate. Try the two most ‘obwions’
antornorphizms.

Onestion 12

(i) What does same surpe mean?
Srendar, Meed to turn this geometiic
condition into an algebran ane.

Length isn't enough: got to get the
angles right oo,

{11)  We usually stard with a rodizs of the
podygon, not a sade, 90 leb's ey Lo
construck the centre

Theoreny EY. 11 must b relevant!

Ouestion 13

Ther basiv strategy available i to show that
the Galoiz proup of [ s 55, which 15 oot
siduble. Therefore we must locate the weros
of f, and apply Theorem 14.7. Locate
changes of sign in f and look at [

By the Fundamental Theorem of Galois Theory,
[T(Q{er, ) : Q)| = 6.

By the Antomorphism Theorem, applied to Qo w) - Q(o), there
is a Qo -antomorphism o of Qa,w) such that aw) = 2,

Similarly, since the mintmum polyonomial of o over Qiw) = &7 =7,
there is & Qw)-rutomorphism = of Q{a,w) auch that o] = wo.

Mow mrfor] = Tl = wo and oria) = alwn) = afwefo) = ot

[{Q{ex, ) 1 Q) comtaing both o and 1, 50 it s not abelian, so it iz
izomarphic L Sy,

We may consider AR to have unit length. Let y be the length of
BC. Then the large rectangle is 1 = g and the small rectangles

1 T
Are X é: for theese Lo haveshe spne shape wo need — = X e

B y. 1M
=1/

Since [QU1/v2): Q) =2, Theorem 17.3 shows that we can con-
struct a line of length 172,

Fioce we can construet right-angles, we can construct T B0 and
AD at right-angles to AR and with length AB/v3: then we can
join O, aned this completes conzteaction of the regquired rectangle,

A

o B

Let O he the contre of the polypon. Then £ACGE = 2a/204 and
LOAR = SO A ={2x — 2m/204) 2.

2 = 2317, and 3, 17 are Fermat primes, so, by Theorem 17.11,
the angle 2r/204 is constructible. Henoe the angles 3x — 2x/204
and (2 — 2x/204)/2 (by bisection) are constructible. By con-
structing angles of (2w — 2u/204) /2 al A and at B, wecan construct
the patnl £

Given O and the line segment A, Theorem 17,11 now els us thal
we chn constroct a regular 20H-pon willy contre O and one cadios
34 this is the required polygon.

First, irreducibality, By Eiseostein's criterion with g = 3, fisirre-
ducible over £ and honee over Q. We liave

H=2)=0,; H~=1p>=0, A<k FE>0L
Thus, by the Intermediate Valoe Theorem, F has ab Jeast i real
BT,
Now f(t] = 5" = G which has two real zeros: £+ 3675, Hence, by
Rolle's Theorem, f has at meost 3 real zeros. Henee [ has exactly
Lhres real zeros;, Since § splits io C, F has 2 non-real seros.
Ly Theorem 14.7, gince 5 is prime, the Galols proop of § over ©)
i8 5g. Since 5y s oot soloble, by Thoeorem 135 by Theoream 146
£ s not soluble by radicals.
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