Question 4 (Unit 12) - 25 marks

The soluble length, I{G), of 2 soluble group (7 is the smallest (non-negative) integer
n such that ¢ haz a finite series of subgroups

l=GaC G E...EGa=0
such that

(1) Gi 9 Gigr and  (2) Giga /G is abelian, fori=10,1,...,n—1.
(i} Find I{Cg) and I[Sa)-

{ii) A soluble group (7 has a proper non-trivial normal subgroup N. By considering
Theoremn 13.2 and its proof, or otherwise, prove that

[4]

() UN) < LG), [5]
{b} G = W)+ HG/N) 16
{ili) Give examples to show that amongst soluble groups & and proper non-trivial
normal subgroups N:
{a) both cases I(N) < HG) and I{&N) = {5} occur; [4]
{b) both cases I{G) < I[N} + HG/N) and I((7) = I{N)+ [G/N) occur. [6]
TMA M433 04 Cut-off date 28 September 1995
On this assignment vou sheuld answer only TWO questions; both of these will be
uzed for assessmenl purposes,
Question 1 (Unit 13} — 50 marks
Determine whether or not sach of the following may be constructed using just &
gtraight-edpge and compasses, Justify your answer in each caze.
{i] A cube with volume seven times that of & given cube. [
{ii] An equilateral triangle equal in area to a given squaze. [9]
{i1i) An angle of 7/170 radians (4]
{iv) An acute angle o such that cos{a) = J—’:- (9]
(v} The point with coordinates {0, ), where
{a) == Y%, 7]
(b) == ¥1+ 7. (7]
The potnts {0.0), (1,0] aad (0, 1) are given.
Duestion 2 (Unit 14) = 30 marks
(i} Show that the following polynomials are sot soluble by radicals over Q.
(a) € —4174+2 [15]
(b} 47— 1065 + 154+ 5 [20]
{Hint: Differentizte more than once i necessary.)
{ii} Find a quinti¢ pelynemial which is irreducible over @ but is soluble by radicals
aver O, Fully justifying your answer, [15]

R R —

=]



