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Instructions : (1) Al the questions are compulsory.
' (2) Notations are usual everywhere.
(3) Figures on the right indicate marks of the questions/sub-questions.

1. ) Mﬁne group and prove that every group (G, *) has unique identity. 7
' OR
If + is an operation defined asaxb=a+ b+ ab forall a,b € G =R —{-1}, then
show that * is a binary operation and (G, *) is a group. |
Mrove that G is commutative if and only if (ab)? = a?b? for Va,b € G. .
OR

Prove that G is commutative if (ab)i = alb' for V a, b € G, for any three

consecutive integers.

- %tate and prove Lagrange’s theorem for a subgroup H of a finite group G.
- OR
If H; and H, are two subgroup;, of G then prove that Hy n H, is also a subgroup

of G. If H, U H, is always subgroup of G ? Justify your answer.

(b) Show that x~! Hx = {x'hx/h € H} is a subgroup of G if x € G and H is a
& e

subgroup of G. 7
OR
Draw a Lattice diagrams for the groups (i) (Z4 t,) and (ii) Klein 4-group V.
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3. (a) Define disjoint cycles in S_. Prove that any two disjoint cycles in S, are
commutative. 7
OR
Define normal subgroup. Prove that intersection of any two normal subgroups of
a group is a normal subgroup. Also prove that if His a normal subgroup of group
Gthenghg ' € H,Vge G,Vhe H.

(b) Give an example of a non-commutative group, each of whose subgroup is normal. 7
OR
For f, g € S, find (i) fog (2) gof (3) £ (4) fgf! (f) fig?, where

_[123456) (123456
314562/ 1241365/

4, Mtate and prove that fundamental theorem of a homomorphism. @
OR |

Define an isomorphism of a group. Prove that relation of isomorphism in the set
of all groups is an equivalence relation.

Prove that any two finite cyclic groups of the same order are isomorphic groups. 7
OR

Define the Kemel of a group homomorphism. Also prove that the Kernel k¢ ofa
homomorphism ¢ : (G, 0) = (G, %) is a normal subgroup of G.

3 Answer any seven of the following in short : ; 14
(1) State Euler’s theorem and explain Euler’s ¢ function .
—2)~ State the Cayley’s theorem.

;-@ Prove that Cyclic group is always commutative.
<___(4) _/ Define cycle and transposition.
— {57 Give an example of a cyclic group of order 4.
=6) -~ Give an example of non-associative binary operation on R.

o/

——#) State Fermat’s theorem.
—38). - Define quotient group and alternative group.
(9) If G =<a>is a cyclic group of order 12, then obtain all subgroups of G.
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