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Answer all questions

1. Answer all questions : 12x1

{a) Any group of order 3 is a
group.

(b) 1If Z, the set of residue class of
modulo 3, what is the additive inverse

of 27
fc) If G={1, w,w?}, w is cube root of
unity, what is generator of G ?

(d) Is R the set of real number is a group
under multiplication?

(e) If it is a subgroup of the group G,
0({H)=3, 0(G)=12, what is index of
HinG?

() If H is a subset of the group G, then it
is a subgroup of G if
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. Define any eight of the following each with
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(g) f:R— Rdefined by f(x)=2"1s fis
a homomorphism?

(h) In the group of set of complex
numbers, multiplicative Inverse of

1+2iis

i) If G=1{a a2 a® -, a’=e}, then
2 .
subgroup of G generated by a” 1s

(j) If group G is isomorphic to the group
G' and order of G is n, then order of G
is

(k) If Gis a group, a € G, normaliser (a) =
centraliser of G=G of G 1is
group.

(1 The set of permutations of three
symbols is a group of order

an example : 8x2

(a) Abelian group
(b) Cyclic group

(c) Normaliser of g, g€ G, Gis a group
(d) Centralizer of the group G

(e) Normal subgroup of the group G

() Homomorphism

(Continued)
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(3)

(g 1somorphism

(h) Endomorphimn

(1) Cartesian product of two subgroups of
the group G

() Right coset of the group G

3. Answer any eight questions : 8x3
(@) In a group (G, +), prove that—
XtYy=x+z=y=2z XY 2ze(
(b) In a group (G, x), prove that—
(x)'=x xeG
(c) If (ab)? =a?p? v a, b e G, then prove
that G is an Abelian group.
(d If f:G- G is an isomorphism, then

prove  that f:GoG s an

isomorphism.
(e} Prove that €very cyclic group is an
Abelian group.
() If
J,_:[’12345] :12345
(15324, L23154_.
then find (f og)".
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(4)

1 2 34567
@ f=ly 41357 6)

f as the product of disjoint

Express
P [s it an even or odd

cycles. :
permutation? Justify your answer.

Prove that the subgroup N of th.e
group G is a normal subgroup if

Na'Nb=Nab= a!bEG'

(h)

i) ff:G->Gisa homomorphism, then
prove that kernel of f is a normal
subgroup of G.

4. Answer all questions :

(a) Define Abelian group. Prove that the
set of real numbers form an Abelian
group under + operation.

Or

Prove that the set of all
permutations of three symbols 1, 2, 3
forms a group under composition
mapping. Is it an Abelian group?
Justify your answer.

(b) 1f H is a subgroup of the group G, then
prove that o(H ) divides o(G).
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(S)

Or

If f is a homomorphism from group
G to G, then prove that G/kernel f is
isomorphic to f (G).

{c) Show that

1
GL[Q:RJZ{’VQ bJ:aerC-dE]R: ad"'bcxg:}
c d |

i
!
|

-

is a group under matrix
multiplication. Is it an Abelian group?
Justify your answer.

Or

If G is a finite Abelian group, pis a
prime number such that p divides
0(G), then prove that there exist

a # e € Gsuch thata? =e.

(d) If H is a subset of the group G, then
prove that H is a subgroup of G if and
only ifa,be H= ab ' e H.

Or

If H is a normal subgroup of the
group G and K is a normal subgroup of

G containing H, then prove that G/K is
isomorphic to (G/H)
it :

(K/H)

* ok ok
A2(898)—1000 +3 3rd Sem/Math (H)-VI (NC)

https://www.odishastudy.com



