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Section -1
Q.No. | Details Marks | cos | B
Q1 | [10]
i) For a commutative group G, ab = Va,b €G.
ii) The set of all 2x2 matrices over Z, is a ring with respect to multiplication.
True/False
iii) The subgroup of a group contains the identity elemente € G. True/False ks s i
/ o4 | 35
iv) Define order of an elementa € G
v) | Define a group and give an example of a group.
vi) IfG = (Z:+), H = 3Z, then form all the cosets of H in G. How many distinct
cosets will you get? ;
Q.2 [10]
i) Define normal subgroup of a group G. What is the group of all cosets of a
normal subgroup known as?
ii) Show that the mapping ¢:G — G’ defined by ¢(x) =e*, where G =
R, & Gl = R,. 3 3 e ¢ co1 1,2,
(R, +) (R,.) is an isomorphism con | 45
] co4 5
iii) Define Kernel of a mapping. Prove ¢ is a 1-1 homomorphism iff Ker{¢} =
{e}.
P.T.O.
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- Section-1I

Attempt any 5 from the following:

Gl

2345678]
3 4517 86

Write it as a product of disjoint cycles and as a product of 2-cycles. Also

N

Consider a permutations a = [

determine its order.

Q.3
i) Consider a group G = {1,—1,i,—i} with operation of complex
multiplication. What is the inverse of an element o X
if) Which two properties are enough to show that a non-empty set His a |
subgroup of a group G?
iii) : . 1 2 3 4 5 6],
What is the order of the permutation [2 15 4 6 3] ? oo |63
coz | 35
iv) Define a group homomorphism.
v) Write a statement of the Cayley’s theorem.
‘vi) Explain in your words, how symmetric groups S, are useful in the field of
Chemistry.
Q.4 l Attempt any 5 from the following: | [15]
i) Define the group U(n). Write the elements of this group for n =15.
[s it a cyclic group?
ii) Define a permutation group. Which operation is defined on a permutation
group? Write any one example of a permutation group.
iii) What is a symmetric group S,? What does it represent geometrically? Is itan
abelian group? What is order of a symmetric group S,?
iv) Let G be the group of nonzero real numbers under multiplication. Check
whether the function from G to G defined by function ¢(x) = |x| is | L
homomorphism or not. Co2, | 43
el €03 5
v) Consider following two permutations:
1. .2.34 5 6 1+ 248 5w
= dg= :
[213546]anﬁ [612435]
Compute aff and fa.
vi)
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