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5 Define cyclic rotation group of order n.
(b) D33 AR €6l 9 Cayley Ol Torgrom
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Write out a complete Cayley table for Dj.
Is D, abelian?

(c) mqwmmcﬂﬁzﬁmﬁmmn 5

Prove that quaternion group is not
abelian.

26P/376 s "~ (Turn Over)



2. (a)

(b)

()

26P/376

(2)

<1/ Or
G (16 @B (PqS TS A o1 ¥ = 2+3=5
In a group G, prove the following :

() @ @1 identity (N ACE |

There is only one identity element.

(i) Cf S® ¢ MG q A = |

The right and left cancellation laws
hold.

BT MR (7 SRS 41 | 1
Define center of a group.
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Let G be a group and H a non-empty
subset of G. If 'ab™! is in H whenever
a and b are in H, then prove that H is
a subgroup of G.
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Prove that in any group, an element and
its inverse have the same order.
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Prove that an abelian group with two
elements of order 2 must have a
subgroup of order 4.
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Let G be a group and let H be a
subgroup of G. If

N(H)={xe G|xHx™! = H}
then prove that N(H)is a subgroup of G.
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“In a finite cyclic group, the order of an
element does not divide the order of the
group.” Write True or False.
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Prove that every cyclic group is an
abelian group.
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Prove that every group of prime order is

cyclic.
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Prove that every subgroup of a cyclic
group is cyclic.
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Prove that every permutation of a finite
set can be written as a cycle or as a
product of disjoint cycles.
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Prove that the set A, of all even
permutations of degree n forms a finite

group of order %’ with respect to

permutation multiplication.
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If Gis a finite group and H is a subgroup

of G, then prove that |H| divides |G|
¥%q1 / Or

Fermat’s little So[°MCo1 SCaiy F1 W€ 291
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State and prove Fermat’s little theorem.
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Define external direct product of groups.
Give an example.

oI TN A ZSZ 9B &R (oM 7= |
Prove that Z® Z is not a cyclic group.
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Prove that the order of an element in a
direct product of a finite number of finite
groups is the least common multiple of
the orders of the components of the
element.
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(b)
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Let G and H be finite cyclic groups. Prove
that G® H is cyclic if and only if |G| and
|H| are relatively prime.
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State and prove Cauchy’s theorem for
finite abelian groups.
b1 FREOR FICfe TS 347 |

Define kernel of a homomorphism.
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Let ¢ be a homomorphism from a

. group G to a group G and let g be an

(

element of G. Then prove that if |g| is
finite, then |¢(g)| divides |g]|.

oG I A Zg ® Z,3 [ Z, ® Z, (&1 I
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Prove that there is no homomorphism
from Za @ 22 onto Z4 (&) Z4.
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Let ¢ be a group homomorphism from
Gto G. Then prove that the mapping

from to ¢(G), given by gker¢ — ¢(g),

erd

is an isomorphism.
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(ST3 oMI1 31 & HN/N = H/(HA N).

Let G be a group and let H be any
subgroup of G. If N is any normal
subgroup of G, then prove that
HN/N = H/(Hn N).
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