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1. (a) Find the inverse of the element
2016
395
in GL@, Z,,). ' 1
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(2) Ly S

(b) State True or False : 1 (b)) Find the order of all the elements
: of U(10). 2
The set {0, 1, 2, 3} is not a group under
multiplication modulo 4. () Let G be an Abelian group with
_ identity e. Show that H ={x¢e G|x? =¢} -
(c) Prove that in a group G, there is onfy is a subgroup of G. 3
one identity element. 3
: (d) Define centre, z(G) of a group G. Show
(d) Prove that a group G is Abelian if and thatfichis aiSberotpRotiG. Lis5t
only if (@b =a'b™! V q beG. A : .
(e) Let H be a non-empty finite ‘subset
of a group G and H is closed under
(e) Describe the dihedral group D,. Show . the operation of G. Show that H is
that it is a group together with the a subgroup of G. S
operation composition. Is it an Abelian or
group? Justify. 6 —
Let
Or
G={[ ]l a,b,c,deZ}
Describe the group of symmetries of c d

a rectangle. Show that it.is a group Rdet i addibieal et

together with the operation composition.

Is it Abelian? Justify. H:{[‘; Z]e G\ a+b+c+d=0}

™

Prove that H is a subgroup of G. What

2. (a) Give an example of a non-Abelian group if O is replaced by 1?

having finite order. 1
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3. (a)

(b)

(©

(@)

(e)

(9)
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(4)

State True or False : 1
U(8) is a cyclic group.
Show that Zyy =(3). 2
Find all the generators of Zg. 2
Let
2RI NN 56
o= : and
AR IS ARE SN 6
- 1SS 3 ISR O
BliemN2E 4 %35
Compute a~!, ap and Bo. 3
Let G be a finite group and let a€e G. |
Then prove that d® =e. 3
Let G be a group and H be.a subgroup
of G. Let ae G. Prove that aH=H if
and only if ae H. 4
State and prove Lagrange’s theorem
for finite group. 1+4=5
( Continued )

(b)

(c)

(@

(e)
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(S)

Or

Show that every permutation of a finite
set can be written as a cycle or as
a product of disjoint cycles.

Define normal subgroup.

Find the order of each element in
Zy, ® Z,.

Prove that SL(@R) is a normal

subgroup of GL(2, R).

Determine the ngmber of elements of
order 5 in Zgs © Zs.

Let G and H be finite cyclic groups.
Then prove that G®H is cyclic if
and only if |G| and |H| are relatively
prime.

Or

Let G be a group and let z(G) be the
centre of G. Prove that if G|z(G) is
cyclic, then G is Abelian.
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(6) (7)

S. (@) Define kernel of a homomorphism. 1 Prove that sgn is a homomorphism from
G to the multiplicative group {+1, —1}.
(b) State True or False : 1 What is the kernel? 1+4=5

The kernel of an isomorphism is
the identity. - IOk

(c) Let ¢ be a homomorphism from a group
G to a group G and let H be a subgroup
of G. Then prove the following : 2+2=4

(i) ®(H) is a subgroup of G
(i) If H is Abelian, then ¢(H) is Abelian
(d) Let ¢ be a group homomorphism from L= ke

a group G to a group G. Then show that
ker ¢ is a normal subgroup of G. 4

(e) Let & be a group homomorphism from
G to G. Then prove that G / ker¢ = ¢(G). 5

Or
Let G be a group of permutations. For

each ¢ in G, define

+1 if o is an even permutation

g) =
sgn (o) {—-1 if o is an odd permutation
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