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Attempt any one question from each Section.
« Section [
1. (@) Write all thé right cosets of H in G, where G = <g>

is a cyclic group of order 10 and H = <a®>isa subgroup

of G R 4

() Let G be a group and G' be the commutator subgroup
. of G. Prove G' £ G. Further, show that if G is & non-

abelian simple group, ‘then G' = G. 6

P.T.0.
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If H and K are subgrqups of G, o{H)>Jo{_G) and
o(K)>m, then prove HNK # (e}, Hence show
if o(G‘)= pq', where p and ¢ are primé numbérs:

' S T I |
p > q, then G cannot contain more than one subgroup

of order p. ¢ Tas W 4 6

n, g4t }
If a cyclic subgroup T of 'G is normal in G. then show

that every subgroup of ‘T is' norinat' in G. 4
Section 11

Let G be the group of all non-zero complex numbers

under multiplication and let ¢; be the group of all 2x2

" fa b
matrices of the form (—b a}' where g and b are nat

both zero, under matrix multiplication. Show that G_and
G are isomorphic by exhibiting an isomorphism of G

onto (. 5

If G is a group, H a subgroup of G and S is the set
of alt right cosets of H in G. then prove there is a

homc;morphism £ of G inte A(S) ‘ L]
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o 3) %54
Let & : G — G' be a homomorphism. Let' a € G such
that o(a) = n and 0(9(a)) = m., Show that 0(0(a))/ 0(a).
Further show that ¢ is i—l ifft m=mn 5

Show that %‘- =W, where W = (1, -1] isa multiplicative -

n v
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Hence prove the set A, of all even permutations of

S, is a normal subgroup of §,. 5

Section 111
Prove that the number of conjugate classes in S, is

p(n), the number of partitions of . . 6

‘ G
Let Z denote the centre of a group G. If z is eyclic,

prove G is abelian. . 3

Let G be a finite abelian group such that p| o (G), where
E.p is a prime number. Prove that 3 e € G such that

Ra:e and af =e. 6

P.T.O.
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If p is a prime number and G is'a non-abelian group
of order p3. then prove that centre of,:G has exactly

p elements. - o owalp i 3

.. Section IV gt

Prove that G is the internal direct product of the notmal
[TV RE

subgroups N ,............ N, iff.: 4
d Lo TN
() G =Ny N,

ot m o A F

@ N;n(N, Nz....Ni'_INM....Nn} =(ehi=1..,n.

Prove a finite abelian group is direct product of its Sylow
2y . . :

- subgroups. 5

o H b

Let G be a finite group and p a prime number such

that p|o(G). Show that a Sylow p-subgroup in G is

~ unique iff it is normal in .G. 4

S | T l.
Find all non-abelian groups of order 6. 5
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