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Note : Attempt Five questions in all, selecting one
: question from each Section. Q. No. 1 is
compulsory.

(Compulsory Question)

1. (a) Show that the set kg = {1, 2 3,4, 5} is
A ‘not a group under the composition
multlpllcatlon modulo 6’ 2
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(b)
(©

(d)

(e)

H
(2)

State Lagrange’s theorem. 2

Write the permutation :
_[123456789
_231'486975)

as the product of disjoint cycles. 2

with the help of an example show that

the inner automorphism corresponding to

two distinct elements of a group may be

same. 2

Prove that the ring {0, 1, 2, 3, 4, 5} with
addition modulo 6 and multiplication

modulo 6 as compositions is a ring with
2

2

zero divisors.

Define Principal Ideal Domain.
If a is a unit of a commutative ring R
with unity element, then a~! is also a
unit in R. 2
If —2i is a root of f(x) = x* + 3x° +

2

6’?.24; 12x + 8, then solve the equation
. completely.



2. (a)
®
3. (a)
(b)
4. (a)
®

Section 1

Show that the union of two subgroups is
a subgroup if and only if one is contained
in the other. 8

Show that ’every finite group of prime
order is cycle. 8

Show that order of every clement of a
finite group is a divisor of the order of
the group. 8
A subgroup H of a group G is normal if
and only if each left coset of H in G is
a right coset of H in G 8

Section 11

Show that every homomorphic image of
a group G is isomorphic to some quotient
group of G. 8
The set Inn(G) of all iner automorphisms

of a group G is isomorphic to the quotient
‘ up GIZ(G) where Z(G) is centre of G.
8
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(b)

6. (a)
(b)
7 7 (a)

()

S rss638

If G' is a commutator subgroup of G,

then : | 8

(i) G'is a normal subgroup of G

(i) G|G' is abelian |

(iii) G’ is the smallest subgroup of G
such that G|G' is abelian.

Let S = {1, 2, 3, 4, 5}. If /= (2, 3),

g(1, 4), show that : 8
Jog = gof
Section 111
Show that a division ring has no zero
divisors. 8
Show that the ring of integers is a
principal ideal ring. 8

Let R be a commulative ring and S is an
ideal of R. Then R|S is an integral domain
iff S is a prime ideal. 8
Let D, and D, be two isomorphic integral
domains. If F; and F, are their respective
fields of quotients, then show that. F,
and F, are also isomorphic. 8
4



8. (a)
(b)
9. (a)
(b)

Section IV

An element in a principal ideg] domain
is prime element iff it is irreducible. 8
Let R be a Euclidean ring and a, b be

two non-zerio elements of R, then -
(1) 1f b is a unit in R, then d(ab) = d(a)

() if b is not a unit in R, then
d(ab) > d(a). 8

Show that if ‘@’ is an irreducible element .
of a unique factorization domain R, then

‘a’ must be prime. 8
Let R be an integral domain with unity.
Show that if @ is an irreducible element

of R, then q is irreducible element R[x].
8
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