tiv] Dimension ... 3, from above, il we

need it
Might be useful for Degres Theorem.

Tempting to assumee ‘!].vﬁi.i,i\r"—f} iz
it bashs for W, bat nod IECOSEArY.

Ouestion 4

(i) Permuvtations arc conjugate iT and
only if they have the same disjoint
cycle decompaosition, sa look for all of
Form {00

(i) Use |29||Cal(z)] = |G).

(i1} First principles. or quote knowledge of
subgronps of 5.

{ivy Try finding the order first, 5, has a
naober of subygroups of order 4.

But {1234} and all its powers
commute with (1234), which gives a
eyelic subpgronp of order 4.

Duestion 5

Ddirest products mvolve showing that the
product of the subgroups iz te wheale
proup, and that the subgroups are normal
with trivial interseciion,

H NN s normal in & 80 &f(H 0 N) can be
Formesd, The Correspondence Theoeem
[6.6.6) looks waeful.

General stratepy- dwen each guestion aboat
G fiH NN lntoa question ahout & and N
i 7 wse wwch of the piven pisces of
information about H amd &,

Q) = dsince {1, 2,1, 03} spans K over Q. Since [W:Q = 3]
and W C K, we must have [K Q] = 3. But V C K so, by the
Degres Theorem, 2 divides [K - Q). Hence [K :Q] = 4. 1f W were
# field we would bave Q C W C K and [K: Q] = [K : W][W: q],
i, 4 = [.H.' - H"] = 3. Sinee |.I'|.' :I-i"] muzt be an mteper, this iz a
contradiction, Hence W i3 not a fiedd

Permutalions conjugate to (12){34) are these with disjoint eyele
form (ab)icd), ie.

(12)(34), (13)(24), (14)(23).

Sinoe [Sa] = 24 and [{{12)(34))%¢] = 3, we have
|Cs, ((12)(34))] = &.

54 has no eyclic subgronp of oeder 8 sinee S5 has no elenonts of
order greater than 4. Hence Cg, {({12)(34)) is not cyclic.
dxdwdnd

Thasre see —---1" = = d-eyelis in 5y, 50

|(1234)%| = &
and hepce
G5, (1234)] = 4.
Finee (1254) and its powers commuote with (1234), we L
({1234))  Cg, ((1234)).
But ({12341} = 4, =0
Ts, [[1234)) = ({1234},

Normality Since H and N are normal subgroups of (7, each
containing A n N, Theorem 6.6.6 shows that H/(H n N} ad
NIH NN are normal in GJ{H 0 &)

Trimel mdersection 1T

s H NNy e (HI(HnN))n(N/(HnN)),
then 2 £ H and © € IV, Le

e HMN, ¥
Thas e H NN = H AN, the identity element of G/ 1 N,

Product all of GIHNN} Any =(HON) in GHHNN) has
e e, sineeds = HN, we have ¢ = o for some b in B, win &,
Thus

o H NN = bl H N
= {h{H 01 N )}}{n{H 1 N},

SoGaHHON) O IHAHANIINAHONT]. The reverse inclusion
is clear. Thos

GUH AN = (H{(H 1 NY = (Nf(H 0N



