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Question 1
(2) Find (@, b) and [a, b] by first decomposing (writing) as a product of primesv [10]

a =144 b= 1250
(b) Solve the system (10]

3z = 2(mod>b)

2z = 1(mod3)

Question 2

(a) Prove that if G is a group and that Ya € G a? = e then G is abelian [10]

(b) For a group G define the following relation for a,b,€ G

»aRb <= there exists z € G such that b = z7'az”

Show that the above relation is an equivalence relation. [10]
~
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Question 3
(a) (i) Find all the conjugate elements of ( ; f g ) in S3 (5]
(ii) Determine the order of
(1346)(287) in S [5]
(b) Prove that every group of prime order is cyclic [10]
Question 4
(a) Find all subgroups of Z;3 and draw the lattice diagram (10]

(b) For each binary operation * defined on a set G, say whether or not * gives
a group structure on the set

) G=Q and axb=a+b— 2006Va,b€ G
(10]
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Question 5

letgo [l 2345678 ap—(L 2345678
=13 2178564)2P (517622843

(a) Express o and f as products of disjoint cycles, and then as products of
transpositions. For each of them, say whether it is an even permutation or an odd

one. 6]

(b) Compute a1, ! o and (a0 g)? [9]

(c) Find the order of 8. [5]
Question 6

(a) Let H =< 8 > be the subgroup of Z; generated by the element 8. Find
all cosets of H i} Zyp [10]

(b) Prove that every subgroup of a cyclic group is cyclic [10]
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Question 7

(a) Let ¢ : G — H be an isomorphism of groups.
(i) Prove that if eg and ey are the identity elements of G and H respectively,
then [6]

olec) = ex
(ii) [p(a)] ! = (a~!) Va€G. [6]

(b) Given an example of a group satisfying the given conditions or, if there is
no such group, say so. (Do not prove anything) '

(i) A cyclic group of order 4 )

(ii) A non-abelian group of order 5

(iii) An infinite cyclic group

(iv) A non-abelian cyclic group (8]
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