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1. (a) Dellne the foliowilg tcrlrts:

i. grouP irnd'

ii. subgtoup of a gloup'

(b) Ler ll be a non-ernplv sul)scl of ir grorrp G Provt' 1)lirt i/ is a srtbgrrrtrlr

ol CJ if an<l only if r'r1.r 
-r e Il' V u'b e Il'

k, Let ff ancl 1( be slrbgroups ol a gxrttp G Ptlvr: that I11( is a subgrottp

ot G if arr<l onlY il 111f = Iill'

(d) Let ,Y nrLd /i be trvo subgrorLps of a grorrp G ls it truc tLal 1I u 1i is 'r

subgroup of G/ Justifv your ansrver'

(e) Let {H"},,€/ be an 2ubitrarv fltrtily of subgrorrps of a Sroup G Prove

that n fl" is a subgroqr of G

dFl



2. State axd prove Lagrange's theorem for a finite group G'

(a) Let l1 a.ncl 1( bc two <iiilerelN sulrgroups of a group G with ordel 2' \\'h€rrc

p is prirrtc. Prole thdt 1ln Ii = i'r), \'hcre € is the iclentit-v rllcrrtcrrt ol

G,

(b) Let a and I be element$ of a finite group C Sholv that tlle elerncnt r rg?

lrns tlrc rant" old' l :' ,J.

(J If cverv tloll-idmlity clcnNrtt of ir group G has order 2' show that G is

n.belian.

3. (a) Stale ancl prove t|e ffrst isomorphism theorem

(b) Let E ancl 1( be trvo normal subgroups of a grorrp G such that 1r q fi

Pnrvc tha

i. 1{ :1 11;

tt. HII( 3 G lI{;
,,t 4!=5;111.'' HII(

4. Prcvc or clisprovc tht follorving:

a
(a) Lct G be a group and Z(G) be tlo 

' 
entr e o[ G I ;A) is cvc]ic hhcn G

is:rh,liarr.

(b) If C is a finite grortp then O(rd) = O(bt') for all o' b € G

(O(:r,) sttrnds for the order of thc elentctrt r')

(") tvcrl cl'r'lian gr',r'tp is lyclic.

(d) Let O : G -+ G1 be a hotnomorphism, whele G and Gr are t\\'o gtouPs'

If lf is a norrnal subgloup of G then O(H) is a normal srrbgrr.rup of G1'

(,') Hurrr',rrrur1,hic inrogn "I a p-4r"'r1r i- 1-gt"u1'



5. (a) Defino thc tcrrn "1,r-group".

Let G bo a firrite abclial group drd lt1 I b(.a prirr0 lurrbel rvhicir tliridts

thc order of G. Prove lihat G hirs an clclncnt ol ordr:r p.

(b) Let G' be the coruDutator subgroup of a group G. Provc t he follo('ing:

i. G is abelian if and orriy lt G' = {r'}, \'h.re c is the jLierthit-v eloln.nt

of C.

ii. G' is a rrornral subgrorrp ol G.

... G ..
l Lr. c, ls al)ellan.

6. Define l.he following terms:

* h<.rrrorrrorphisrl

* isonorphisn

* arrtonrorphisrn aDd inner autorltorpltisnr.

(a) lruve rLe fullowirrg:

i. hornomorphic irnage of an abclian group is abeli:rtt.

ii. homorrrorphic intage of a cyclic gtoup is cycli<:.

(b) Lct ,4t tG be lhe set of all autonxrrphisnls of t group G alrrl let InnG

bc the set o[ all inner autornorphisuls of G. Show that,

i. -4ulG is a group uuder composition of maps.

ii. InnG is a uortnal subgroup of .{ulG.


