ThA M336 02 Cut-off date 13 June 1997

Thiz TMA covers Units GRI, GRE GE and GE2

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

Question L {Lmil GRI)
fal (i) Use the Eucliddean algorithm to compate hef{990, 462},

{1ip  Use the method of Back substitution Lo express hef{990, 462} as an integer
comtbmation of 990 ad 462, [12]

ikl Let aoaed b he postcive integers, and let p be o prime.
{i] - Show that if p| hef{a. &}, then p divides both a and b

{ii) Show that if p* does not divide lem{a. b}, then either p* does not divide
a or p° does not divide b,

{ii) If het{a b} = p, does it follow that hef{a, &} = p7 If not, give a counter-
example: if so. explain why. [13]

Question 2 [ Dnd ORD
fa) (i}  Showr that the groups
5 % Tnp % Lnw
i
Tog x Egg % Ly
are somorphic,

{11} Prove that the groups

Ty Ty i
and
dg % &3
are nol somorphic. [13]

ih)  Consider the matricss

o 4 =F 0 ¢ =1 0 1
o0 o O 1 =1 0 0 -0
Ad=(7 o ao|l" = 0o 001
0 -1 00 D o014

The gromp & = (A, BY 2 of order 8,
() Wirite down all & elemoents of &,

(i} O mnst be isomorphic to one of the groups Oy, Oy x Ca, -C'g x i B
Dy and £ find which one, and give convincing ceasons for vour angwer. [12]



