TMA M336 02 Cut-off date 12 Jupe 1998

This TMA covers Units GRI, GR2 GF and OER

Each question is marked out of 25, You should answer all four questions.

Cuestion 1 { Undt GR1)

ial

(b}

(e}

{i} Use the Enclidean algorithm to calenlate hef{315, 1089}

{ii} Use the method of back substitution to express hef{315,1089] as an
integer comlbination of 315 and 1089,

The integers which you obtained in part (a) should be coprime. Show that
this is not accidental. That is, show (hat i o and b are any positive integers
and hefa, b} = ac + Id where ¢ and d are integers; then e and d are coprime,

Show that, if hef{n,b] = . then hef{a®, 5} = 4%, by the following steps.
(1) Show that, if heffa®, &%) = I, then H = 4% for some positive integer 2.

{11} Using Leémma 5.1 of Unit GRI, or otherwise, show that z = 1.

Ouestion 2 [ Unit GHE)

(a)

(B

fe)

Show that the groups

Fg w Fax v T
angl

Lan % Lygs,
are somorphic,

Decide whether each of the following groups & cyclic or non-cvelic, piving
reasons fOr your answers.

A =gy x Zy

BeZyx s

F:Efﬂﬁn}iﬁh

H;LKL}EE‘}

Consider the matrices

01 1} I 0 0

A=|-=-1 0 O, B=|0 1 1]
0 % =1 n o =1

in the multipheative group of non-singular 3 = 3 matrices with enteies in B
Let & be the group (A, 8}, which you may assume is of order 8.

(i) Write down the eight elements of &, both as explicit 3 » 3 matrices and
ad products involving A and B,

[ii) Determine whether A amd B ocommte,
(1) As & has order &, it i isomorphic to one of the geoups
cﬂ-'\. GE X Gﬂ. G‘_i * Gi . C'"_:.. ﬂq.. fh;l

Drecide which one, giving reasons for your answer.
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