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1. (a) GBS Seesnty sige faa | 1

Define characteristic subgroup.
(b) M G=(a)W® a'? =e 2, Aut(G) SR

Find Aut(G), if G = (a) and a'? = e.
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Let f:G—> G defined as f(a=a"
be an automorphism. Show that
a"! e Z(G) for all ae G, where Z(G) is
the centre of the group G.
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Let G’ be the commutator subgroup of

a group G. Then prove that G is Abelian
if and only if G’ = {e}.
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Let G be a group, H a subgroup of G
and T an automorphism of G. Prove that
T(H)={T(h): he H} is a subgroup of G.
Further, show that if H is a normal
subgroup of G, then T(H) is also a
normal subgroup of G.
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G
_ZE =Irm(G].
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Let Inn(G) be the set of all inner
automorphisms on a group G, then

Gl v
Z G):Inn(G}.

prove that
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If G is an infinite cyclic group, then
show that Aut(G) is. isomorphic to
a cyclic group of order 2.
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Give an example of non-Abelian group
of order 48. _
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What is the order of any non-identity
elementin Z; ®Z; ® Z5?
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Find the number of elements of order 5
inZs®2Z5.
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Express U(165) and U(720) as external
direct product of cyclic additive groups
of the form Z,, .
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If G is a finite Abelian group and
m|O(G), then show that G has a
subgroup of order m.
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If a group G is the internal direct
product of a finite number of subgroups
Hiy Hoy wy ' Hyy ‘then''provesfithat G
is isomorphic to the external direct
product of Hy, H,, ..., H,.
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Let G be a group of order p2, where

p is a prime number. Then show that
G is Abelian.

S,3 it NPT Sfere |

Find the class equation of S3. .
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Let *:GxA—A be a group action.
Then show that kernel of this action
forms a subgroup of G.
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If 6=(12)(345), ©=(123) (@45 € S5, then
determine whether ¢ and 1t are
conjugate. Further, if they are
conjugate, then find an element p € Sg
such th.';ittp(}'p'1 =T
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Let G be a group. Prove that the
—apping p:GXxG—>G defined by
p(g,a)=g'-cqt:grag,f‘1 is a group action.
Is this: action a trivial action if G

is Abelian? Find its kernel and
stabilizer Ga.
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Let G be a group and O(G) = p", where

p is a prime number and n >1. Then
show that Z (G) # {e}.

“56 T (N6 <O | 17’ INER WIA? 1

“A group of order 56 is simple.” Is this
statement true?

S3d e 5ize 3-Teqgatedd Tfere | 2
Find all Sylow 3-subgroups of Sj.
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Let G be a group of order pg, where
p and g are primes such that p<qg and
ptg-1. Then show that G is a cyclic
group.

o9 I @ 961 AN M6 GI | @A 70!
5%’ p-Gofas oG G W =W | 5

Prove that any two Sylow p-subgroups
of a finite group G are conjugate in G.
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Let G be a finite group. Show that the
number of Sylow p-subgroups of G is
of the form 1+ kp, where 1+ kp|O(G) and
k20.
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