Adt=mpt a5 many guestions as you wisk Full marks moy be ohtaned forcomplete
soluttons o TEN questions. |

Question 1
{i) Find a highest common factor d of 1288 and —5041 and find integers u and v

guch that 1988w — 5041lv = 4. [4]
{ii] Write down an element of Z,gss (other than 1 and 1887) which has a multi-
plicative inverse. [2]

{ii] Write down an slement of Zige (other than 1) which has no multiplicative

in v erss [2]

{iv}) Decide whether the ring Z;zan haa ideals ather than {0} and Z;9aa itself, giving
reasons for your answes. ' [2]

Question 2

Let & be aring in which =very clement r satisfies the squation ol

{i) By expanding (r = r)®, prove that every element v of R satisfies r = —r. 3]
{ii) By expanding (z = y)?, prove that & is commutative. (7]
{iit] Prove thet if & 1= an integral domain then R has at most two elemments. [4]
Question 3
[t K. W and V be the following subsets of complex numbers, where T ==1
K= {rr.ahri-hc-:-l-:iiui'-::. boede, = —1}.
W= {ﬂ+ﬁv'§=ﬂ:ﬂ~.l!l‘,¢§ [T = —[},
i = {.1 P C R - I'.'J}.
You may assume that & and 17 are fields under addition and multiplicatien of
complex aumbers, thal K and 7 are vector spaces over Q) and that : £ R.
(i} Prove that W is a vector subspace of K. [4]
{ii} Provethat {1 2} is a basns for V7 over Q. [2]
(it} Prowe that {!.fﬁ,i} i1 a basis for W awer O, [2]
{iv] Prove that W is not a subfisid of X, [2]
Question 4
Let W be the following subgroup of ordsr 4 in S4:
v = {1, (12)(34), (13}{24), (14){23)}-
(i} Write down thres distinet subgroups I, H= and H; of 34 such that
B,=N, H. %=V {t=1,2,2) [3]
(ii} Find slements g, & £ 54 such that
g7 Hig = H;
and d
A=LH k= Hy. [4]

[Mote that, by definition, g~ 219 = {97 29 1z & H;}a.n-i similarly for A" Hak ]

(iii] Does there exist an element & € 54 such that k~'H k& = VT Justify your

(4]
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