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T}IIRD EXAMINATION IN SCIENCE
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MTJSI:_GROgP THEORY

Answer all questions Timo: Three hours

L State and prove Lagrange,s tireorem for a linite group (/. ir5]

(a) In a group G, II arcl K are dijfercll subgroups oi.ordcr p. p is
prilrte. Show Ll:rat" H n K = {e}, where c is t,ire idertity dem€nl
oI G.

(b) Prove that ill a finite group G, the or<ler ol each

order of G. Ilencc irrove that clc = e, V x e Ci.

l15l

element dividcs

[15]

a sub group

p]l

(c) Let G be a nol-abcljal group of orcler 20. prove i,haL G contaius
atleast orre clement of order 5 or 10. 

l25l
(d) Let G be a group ol order 22. provc that G contaiDs

of order 3_



';. (u)

(b)

State a,nd prove the {irst iso[orPhiBm f,hcorem

Let ll and ff be two nornal subgroups of a group

1( q fl. Prove that

r.K<II;
ii. HIK < G lt{;
. GlK ^. - ,.,rL EIK= utl.

Define the following terrns as applicd to a, group G.

i. commul,ator of i,wo elements o, b of G ;

ii. comnttator subgroup (G') of G;

iii. iniernal direct product of two subgroups of G

Prove thal,

i, GI 3G;

[40]

G such lihat
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l;. (a)

t10l

[10]

[10]

(b)

ii. G/G/ is abelian.

(") i. Let 11 aud 1( be two subgroups of a group G, provc that

G-Esliifandonlyif
A. each r € G can be uniquely exprcssed in the forln

r = i.fr,where h€II,kEK,

B. hk : kh for aly ,h e 11, i, e 1i

ii. Give an cxantple i,o sho$ that a Sroup cannot always be cx-

prcssecl a^s thc internal direct product of two non-tlivial nor-

lr5l
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[25]

mal subgroups. {201


