(b)

8. (a)

(h)

9 (a)

(b)

Prove that a ficld has no proper ideals. 8
Let R be a nng of 2-2 matnces over

imcpers. Let

a 0
S=
v e

Then S 15 a left ideal but not night ideal

:u,bnrcinlq:cn].

Unit IV

Define unit element. prime element and
ureducible clement. Also prove that of
' 15 a unt of a commutatine nng R
with unity clement, then a! is also a
umil in R 8

Find all the units of Z=[JV=5]. 8
If I 1s a ficld then prove that Fix] may
not be a field 8

Show that the polynomial ' 4 1 4
is trreducible over C, the field of complex
numbers. 8

4 1,180
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Node : Attempt Fove questions m all. Q. No. 1 is
compulsory, All questions camy equal marks

Compulsory Questions

1. (a) Find the order of cach element of the
multiplicative group {1, -1, ¢, -1}, 2%

()  Define cyclic group 2

(¢) Give an example of a ning with zero
divisors 2%
C-araeanln J-52625 P~T.O.



(d)

(c)

)]
()

(b)

3. (n)

(b)

J-52625

|
Find the inverse of [6

-
R

o
- N
o S
—

in group S, 2
Define Euclidean ring and give one
example. 2%
Define Prime ideal and Maximal ideal. 2

Define inner awtomorphism  with an
example, 2%

Unit 1

A non-empty subset H of a group G is a
subgroup of G iff o, beH=ab 'cH.8
Every subgroup of a cyclic group is
cyclic 8

Let G be the additive group of integers
and H be the subgroup of G obtained on
multiplying each element of G by 3. Find
cosets of H, 8
Write all clements of symmetnic group
$; as product of disjoint cycles. 8

2

(b)

()

6. (a)

()

Unit 1l

State and prove Lagrange's theorem. 8
A subgroup H of a group G is normal if
and only if cach left coset of H in G is
a right coset of H in G 8

Prove the first theorem of isomorphism,
(Every homomorphic image of a group
G is isomorphic to some quoticnt group
of G), 8
Let G be a non-abelian group such that
o(G) = p', where p is prime. Show that
olZ(G)) = p. 8

Unit 111

Prove that a division ring (skew ficld)
has no zero divisors, 8
Prove that centre of a ning R 1s n subning
of R. 8
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