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(Que.1 Fill in the blanks.

(1) s is calied trivial subgroup of group G .
(a) G ) {g @ {eGr @ {0}

(2) Total ... hinary operaticns can be defined on a set with two elements .
(a) 16 (b) 4 € 2 (@ 8

1
{3) Let R* be the set of all nonzero real numbers and operation * is defined as a x b= iab . In group

(R %) a b=,
(a) af4 (b 2/a (c) 4/a (d) =
{4} Every group of order ..o is cyclic.

@) 4 () 6 (¢ 12 @) 7
(5) Let H=47Z G=Zthen H -1 = ...
(a) H+1 () H+3 (o) H-3 (d) Ht4
(6) If G is cyclic group of order n and ™ = ¢, for some 7 € Z then ..o
(@) m/n (b)) nfm () m=n (d m=0
(M HG=R, G ={zeCflz] =1} Definef:G =G by [(a)= e then f(atb)= .
(a) fl@)+f) () fla)=fB) (c) flab) (d) f(a)f(b)
(8) If f : R — R* defined by f(z) = 27 then f is .o
(a) notone-one (b) notonto (c) o.nto (d) not homomorphism
(9) Order of Sy is woorverren
" a) 3 () 12 (¢) 24 (d) 4
(10) Ker € = woovvovrercinninnnnn

() A, () e (0 I (@ S
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Que.2 Answer the following ( Any Ten )
(1) Prove that a non-empty subset H of a group G is subgroup if ab™! € I ¥ a,be H .
(2) Prove that intersection of two subgroups of a group ( is also a subgroup of G.
(3) For group G , prove fhat la ) '=aVaed.
(4) If G is cyclic group of order n and o™ = e for some m € Z then prove that njm .
(5) Give an example of finite eyclic group. Verify it.
{6) Jf G is a finite group and H a subgroup of G,then prove that O(G) = O(HYG: HY .
(7) Prove that commutative subgroup G' of a group G is normat in G |
(8) Let 0: G — G’ be a homomorphism. Then prove that Kerd is a normal subgroup of C.
(9) Prove that the mapping ¢ : Z — 7, defined by #(a) = a is a group homomorphism.Is it one one 7

{10) Let G = H x K be a direct product of H and K ,then prove that the mapping
Pk + G = Kdefined by py(h, k) = k is group homomorphism with kernel H' = {(h,ex)/h € H 1.

(11} LetG = {e, a,b, c} be the Klein 4-group,H = {e,a} , K = {e, b}.Show that G = H x K.

(12) Prove that every permutation can be written as a product of disjoint cycles.

Que.3 (a) Let H and K be finite subgroups of group G such that HK is a subgroup of G.Then prove that
OH)O(K)
OHRK) = ——+—7,
(HE) O(HNK)

(b) Let H and K be subgroups of group G.Then prove that K is subgroup of G if HK = KH.

OR

Que.3 (a) Prove that (G, %) is a commutative group , where G is a set of all subsets of R and * defined
as AxB=(A-B)U(B-A) ,VABeG.

{(b) Prove that intersection of two subgroups of a group G is also a subgroup of G . Is union of
two subgroups of group a subgroup. ? Verify it .

Que.d (a) Prove that every subgroup of an infinite cyclic group is also an infinite cyclic group.

(b) Let G be a finite cyclic group of order nn . Then prove that (@ has unique subgroup of order d
for every divisor d of n .

OR ,
Que.d (a) State and prove Lagranges theorem , Euler’s theorem and Fermat's theorem.

(b} Let G be a group and a,b € G such that ab = ba . If O{a) =n , OB) = m with m , n

relatively prime,then prove that O{ab) = mn.

¥

Que.5 (a) State and prove third isomorphism theorem.

(b) Let G =< a > be a finite cyclic group of order n.Then prove that the mapping 8 : G = G
defined by 8(a) = a™ is an automorphism of G iff m is relatively prime to n.
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OR
Que.5 (a) Prove that a subgroup H is normal in group G iff 2 = HxvVzed.

(b) Let G=R, & ={z/z € C, |z| = 1},then prove that G/Z ~= C"

(c) Let G' = {1,p,p%, ..., 2~ "} be the multiplicative group of nt* root of unity,
where p = /™ Then prove that Z, = G".

Que.6 {a) State and prove Cayley’s theorem for group .

(b} Prove that G is direct product of subgroups H and K iff
(i) every T € (7 can be uniquely expressed as & = hk,hecH ke K
(i) hk =kh ¥ RCc H, k€ K.

OR

Que.6 {a) Prove that o & S, can be expressed as a product of transpositions . Also prove that the
number of transpositions in the decomposition of o is either always odd or always even.

(b) Prove thas the external direct product of two cyclic groups each of order 2 is the Klein 4-group.

(¢) Prove that S,/A4, is a cyclic group of order 2.
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