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Answer FOUR questions only.

- 0l.(a) Let H, K'be subgroups of a group G of orders 3, 5 res}aectively. Prove that A N K= {1}

(b) Let A, =3Z be the subgroup consisting of multiples of 3 in the group (Z, +). Find the
right cosets of H, in Z. |

02. A subgroup X of a group G is said to be normal if for eacha € G, Ka=ak.

(i) Show that 4, ={7, (1 2 3),(1 3 2)} is a normal subgroup of Ss, where S; is the
symmetric group of order 6.

(i) Show that even though A, (1 2j=(1 2)4,, it is not true that p(l 2)=(1' 2)p for
each pin 4,.

03.(a) Fora,b e R,a#0,definef: R +Rby f,(x)=av+b.Let G={f,|abeR, a0}
and N ={f, € G} . Prove that N is a normal subgroup of G.

(b) Prove that the subgroup N of G is a normal subgroup of G if and only if gN = Ng,_
VgeG.

- 04, Determine which of the following mapping f/: ¢* +— R* are homomorphisms and which or
not. :

O D=k ) f)=20 (i) fl)=-L

| 2]

(iv) fz) =1+ ) f(2)=zf (vi) Az} = 1.




05.(a) f: G G is defined by

0 F@=F @ fE=2"

Decide which of the above mappings are homomorphisms. Justify-your answer.
x —x ‘

(o) Let W= 0 0 .xeQ¥| be a growp under matrix multiplication. Prove that

(w, x)=(Q x).

06. (a) Let G be a group such that G/Z(G) is cyclic. Show that G is abelian, where Z(G) is the |

centre of G-

then prove that R*, )

zero real numbers under multiplication,

oIt R* is the group of non
is not ;somorphic to (&, +).




