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Q.1 Choose the correct option in the following questions, mention the correct [16]
option in the answerbook.

(1) A nonempty subset H of finite group G is a subgroup of G iff .............
(a) a-beH (b) a+beH (c) (ab)'eH (d) abed
(2) In group G | (aba™ ) = ...
(a) aba™t  (b) o W'a (c) abal (d)  alba
(3) Every infinite cyclic group has exactly ............... generators .
{a} 3 (b) 1 (c) 2 (d) 4
(4) tn Klein 4-group G = {e,a,b,c} , b* = ...
(8) e {b) b (c) c (d) e
(B) vvrveirinennnn. I8 generator of group {41, 44},
(@) 2 (b}-1 ()1 (d)-i
(6) If H is any normal subgroup of G then ................
(a) Hx=Hy (b)Hx=xH (c)Hx=H (d)xH=yH
(7} Every cyclic group of order 4 is isomorphic to ...... :
(a) Klein 4-group (b) Z (c) N (d) 74
(8) Order of Sy is .............
(a) 3 (b)12 (c)24 (d)4
(9) Every group of order ........ is abelian group .
(a) 2 (b) b (c) 4 (d) 6
(10) A permutation o is said to be odd permutation if signature of ¢ is

(8) 2 (B)-1 (91 (d)-2

...................

Q.2 Attempt the short questions. [any ten] ' {20]

(1) Prove that intersection of two subgroups of a group G is also a subgroup of
G.

) Find inverse of cach element of (7%, )
Prove that identity of group is unique.

(2)

(3)

(4) Give an example of finite cyclic group. Verify it .

(5) State Euler’s theorem.

(6) Find all right cosets of —3Z in Z.

(7) Define order of element in group G. Find O(3) in  Z
)

Let8: G = G beg hOI‘IlOIIlOI‘phISIﬂ Then prove that Kerf is'a subgroup of
G.

(9) Prove that 6 : Z — Z defined by 6(n) = —n is an automorphism of Z.
(10) LetG = {e,a,b,c} be the Klein 4-group,Hl = {e,a} , K = {e, b}.Show that

G=HxK.
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(11) Prove that product of two permutation need not be commutative.
(12} Express the following permutation as a product of disjoint cycles
12345678
23457681

Q.3(a). Check whether the sets (@ — {1}, %), where * is defined as Bl
axb=a+b—ab ,Ya,be @~ {1} forms a group or not. Verily it.
(b} Prove that a non—empty subset H of a group G is subgroup iff 5]
able HVY qbeH. .
: OR - .
Q.3(c) Let G be a semigroup. Assume that,for all a,b€ G, the equations [5)
az = b and ya = b have unique solutions in G. Then prove that G
is a group.
(d) Let H and K be subgroups of group G.Then prove that HK is subgroup of 5|
GHHE =KH.
Q.4(a) Prove that every subgroup of an infinite cyclic group is also an infinite cyclic
group. .

(b) Let G be a group and a,b € G such that ab = ba. If O(a) = n,0(b) = m P
" with m,n relatively prime, then prove that O(ab) = mn.

OR .
Q.4(c) Let G be a finite cyclic group of order n ,then prove that G has ¢(n) generators (3)
(d) Let H be any subgroup of group G.Then prove that | (5]

(i) eH=H ®aocH
(ii) anbH@blaeH -
Q.5(a) Let G' = {1,p, 0% ..., p" '} be the multiplicative group of n®* root of unity, R
where p = 2/ Then prove that Z, ~ G
(b) Let 6 : G = G' be a homomorphism.Then prove that )
i) Ker is a subgroup of G (ii) Kerf is a normal subgroup of G.
OR

Q.5(c) State and Prove second isomorphism theorem. [

(d) Prove that a subgroup H is normal in group G iff zH = Hz V2 € C. [

Q.6(a) Let ¢ = H x K be external direct product of H and K then prove that |
G/K'~H | where K' = {(ey, k)/k € K}.

(b) Prove that the set Sy, of all permutation on n symbols forms a non-commutative [5)

5]
5]
|

group.
~ Q.6(c) State and prove Cayley’s theorem. - : .
(d) Show that G = Z, x Z, is the Klein 4-group. o ST :[3}
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