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Define the t,errn group.

Show tirat the cancelation la,ws hold in a, group.
Iu a, group G. plove ilie foliowing:

i.(a*t;-t:aforal\aeG. , .n

ii. (ab)-i -. b-la-t for all a"b e G.
r{ a2 : e for a,ll elcrie'ts o i'a, group G, then show that G is aberian. *d*.
A nonemptv subset H of agroup G is a subgroup oI G itand onry it a,b €1f irnpliestbat ab*I € fl for every c) b e H.
Let'.H be a subgroup of a group G. Prove that the identity elernerrt gf y'1 is the sarneof l,he icieiitity elcrnent of G.
Let a be a fixed eleruent of a group of G. The centrar,izer of a in G is

C(a):{,geGlga:ag}.
Prove the foliowing:

i. C(a) is a subgroup of G,
ii. C(a) : C(o-1).

3. (a) Define the te'' ri,gltt coset of a subgroup lF in a group G.
(b) Let ff be a subgroup of a grciup G and h, gz € G. prove the foilowing:

i. Hg: H it and only it g € I{,
ii. Hg:Hg, if andonlyif g$ir €H.

(c) Let H be asubgrciup rf a group G such tbat g*Irtg € H forail h e lr arrir g € G.sliow that every reft coset gH is the sar'e o, tir" ri-giit coset .FIg.
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4. (a) Define tiie terrn hon'tonzor"phism between two groups.

(b) Let cb , G -- G' lie a horuoruorpldsrn of a grotrp G irrto a group G'. Protre the

fbllowing;

i. if e is tho idcritity ciornent of G, tlicn d:(e ) is thc idcrrtity eicmont of G',

ii. if .q € G, then 4b-'): (d(.q))-',
iii. if G is abeiian, then {(G) is abeiian.

iv" if G is cyclic, then @(G) is cyclic.

(c) Lei G:lR urider additiorr and let "I1 :R+ undernnrltiplicatiou, aud let $:G -H
be a rnapping defined bV 4Q): €". Tliett sltow that $ is a hontotnorphisrn.

5. (a) Dcfine the terrn 'normal ,subgroup of a, group. t

(b) Show tirat the irrtersection of trvo riorrnai sul-,groups is a nolrnal subgroup.

(c) If fI is asutigroup of G and K is a normal subgroup of G, then show that ffnKis
a rormal subgroup of -Ff.

(d) If // and AI arc norma] subgroups of a group G, show that " 
'o

NM:{nrn,l,n€N,,neM}

is also a uornrai subgroup of G.

6. (a) Define the tenn factor subgrouyt of a group.

(b) Prove that a factor group of a cyclic group is cyclic.

(c) If fJ is a subgroup of an abeliar] group G, then show that the f'actor group G/fJ
rmrst lie a,iieiiau.

(d) Let N : (6) : {0, 6, 12i be a norma,l subgroup of G : Z1s. Find the e}ernents of

tlre factor group G lZ.


