CQuestion 1
(i) (a) Find integers m and n such that
18m 4+ 2an=1
(b} Write down the multiphcative inverse of 18 in Las.
(i) (a) State whether or not Z35 128 field.

{b) Justify your snawes Lo part (ii){a] by either giving  shost proof or giving
a field axiem which Zog fails to satisfy, with an explicit countersxample
lustrating the falures

Question 2

Let B be a commutative ring with a multiplicative identity {denoted by 1).
Let [ and N be ideals of & such that

NCICR
{i) Prove that J/N is an idead of the gquetient ring R/N
{ii] Suppose that R/N is a feld. Prove that either [ = N er f = R.

Question 3
Let K. W and ¥ be the following subssts of the real aumbers.
K ={a+b3+c/5+dV15:a,b e de Q}
W={a+b/3+cv5:0,b,cc 0}
V={a+b/3:5bcQ}
You may assume that A and V" are fields under il::ld:itinn and multiplication of real
numbers, that X, W and V' are vector spaces aver @ and that neither /3 nor W5
i in Q.
(i) Prove that {1,+/3} is a basis for V aver Q.
(i} Prove that {1,+/3, 5} 15 a basis for W over Q.

(it} Prove that IV is not a subfield of K.

Cuestion 4

{1) Write down three distinct subgroups Hy, H; and Hy of the gymmetric group Sg
such that

Hi=2=€y (=127
and such that &, is conjugate to Hy in S5 but H; s not conjugate to 3 in 5.

{ii) Find an element g of Sq such that & does mal commuts with every element

af Hq, but
g~ Hyg = Hy.
{111) Find an element & of 55 such that
A1 Hyh = Ha

{iv}) Prove that H; and Hi are not conjugate in Ss.

Question 3

Let G be a group and ket N be a normal subgroup of 7 such that the quotient

group G/ N is abelian. Let H be a subgroup of G such that N C H.

Peove that B is a normal subgroup of G and that G/H is an abelian group.
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