TMA M336 02 Cut-off date 14 June 1996

Thiz TMA covers Units GRI, GRS GEI and GEZ

Each question is marked out of 25, You should apswer all four gquestions.

Duestion 1 {Imid GRI)

(a)l (i) Use the Evclidean Algorithm to calolate hef{ 356, 424, [6]
{ii] Use the method of hack substitution 1o express hef{956. 424} s an integer
enenbination of 956 wmd 424 (&1
(b} Let & be a group, and let & and & be elements of {7 with orders o and &
respectively,

(i} Explain why {h) 11 (&} &8 a cyclic subgroup of . (You may find it useful
to look at the statements of the theorems in Section 4 of Ung GRE; they
are on page 25 of the Handbook. ) 3]

Let = he a generator for (h) M (k).
{il} Show that the order of r divides both a and &, What s the maximum

possible arder of 27 [4]
(it} Give an example in which the order of ¢ is the maximum possible {relative
to your choice of a and b). [3]

{iv) Give an example in which the order of £ is less than the maximum possible
(relative to your choice of o anmd b [3

Question 2 | Unit FH2)
fa) (i} Show that the groups
FowFyy and FyxFexFy
are not isomorphic, i [8]
(ii) Show that the groups
Ty Tys x Fgg and  Zgg x Ty
are somorphic. [7]
{b) Let & be the group of matrices generated by

0 10 1 g. 1
ea=|-1 0 0 and b= |0 -1 o]
1 65 | R 1 S | B |

Given that & is a group of order 8, to which of the groups
Ca, Cox Gy, Cax CaxCy, Dy, Q
iz (¢ isomorphic? Explain the reasons for your answer carefully. [12]



