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Answer all questions Tirne: Three hours

1. (a) Dcfinc the lbilowlrtg terrlrs

t. gtuuP:

'ti. &Llrc graLP;

Prove thaii c!'c-ry stbgroup of a cyclic grollp is cvcli{

Is the (xmversc pafi true'1 .lustify vonr answer.

(b) State anrl provc Lagranqe't L1lr:orell,.

i. iln a grorrp G, H and. K :ut cliflerert subgroups rtf orcler p

2 is prime- Show that 11n Il : {c}, $'here c is the identit}'

element of C.

ii. Prove that in a finite gr,:rtp (i, the order of each elemclrt

divides order of G. Hence provc that rlc : e. V "r € 6.

2. (a) What is meant by sayilg thaiF a subgroup of a $oup is notmal?

i. Lei fi and 1l be two normal subgroups of a group C Pror'-e

, that H o ?( is a normal subgrottp of G.

ii. Pro\,e that eve4r subgroup of an abelian group G is a rormal

subgroup of G.



(b) With usual notations prcve that

i. N(11) ! G;

iil 11 < N(H).

(c) Let Z(GJ : {c e G I rs : gx,Y s e d}. Prove ihe

i. z(G) : ac(a), where d(a) : {s e- G : sa: as}
aeC

i\. z(G) < G.

3- (a) De6ne what is meant by two groups a& isomorphi..

(b)

a. (a)

LetG=1\'o'/'
tiplication. Prove tlrat

i. rL. mapping p : G - 1R, -) d"6n.d bt' o I I" \\o'
is a homomorphism.

ii. G isomorphiri to lR.

State the rrsl isomorphism theorem.

Let A ard 1l be two norrnal subgroups of a group G

1l e H- Prove the following

i. K :< 11;

|i. r'rlK 3G lK;
. . L;lK ^. ^,,,nI IllK:\rIn'

Dehie cofinnlltator subgroup C' of a group G.

Prove that the following

i. a 3G:

ii. G/G' is abelian. \

LetH3G,P:{KlG: H ! K} and Q : {11'3': 1{'l
Prove that there exists a one to one co espondence betuen

a.

(b)
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(a) What is meaft by the intemal d,irect producl a,s applied to a $oup.
Is it true that all the groups satisfy the intemal direct product

propertll Justify your answer.

Let -E and 1l be two subgoups of a gronp G, prove that G is a

direct product of l/ and 1l if and only if

i. each e € G can be uniquely er<pressed in the form

z: lrA.where h€E,h€K.
ii. Al: trh for any h € H,k € K.

(b) Define ihe term p-grozp.

Let G be a frnite abelian group and let p be a prirne number which

divides the order of G. Prove that G has an element of order p.

(a) Define the following terms as appiied to a permutation group.

t. cAcle c:{ ordet r;

ii. transposition:

tlr, sxgnature,

(b) Prove that every perrnutation in Sn ca,rr be expressed as a product

of trarspositions.

(c) Prove thai the set of all even permutatiols, .4, forms a norrnal
-t

subgroup of S, and l/"l : f .

(State any results you may u-,se without proof)

(d) i. find out wether the lbllowing permutation in Ss is odd or even

o : \r,2,8,a)(.4,3,2)(5, 7)(1,4, 2,3).

ii. er?ress d as a product of disjifut cycles.


