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l.et G be a group and H be a subgroup

of G. Prove that Ha = Hb if and oniy iﬂ
ab-! ¢ H. ]

Prove that the group of automorphumi--
of a finite cyclic group is abelian. l( 1};
Give am example that a ring with,; nity
element may have 2a subring
containing the unity element.

Find all the units of the ring Z[i]. 1(1)

Show that the polynomial x* + 1/is %
irreducible over Q. 2(1) _J"

Section I

Let Q" be the set of all positive ratlona.l
msbers and be the bmary Ope §




(b)

(a)

Prove that a sub-group H of a group

is normal in G if and only if each left
coset of H in G is a right coset of H "i‘
G 4(2%5)
Let {Z, +} be the group of all integers
and H' = {4n | n € Z}. Find the right
cosets of H in Z generated by 0, 1, 2, 3.
Verify that Z is equal to the union of

thise cosets. | .. 4(2'2)

Section IT - 4

Prove that every homomorphic image of

a group G is isomorphic to some quotient



2 (b)

6. (2)
(b)
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Let G/ be a commutatcr subgroup of
Prove that G/G' 18 abelian and G’ is the
smallest subgroup of G such that G/G" is
abelian. 4
Find the centre of permutatiori; group
where S = {1, 2, 3}. |

Section 111

Prove that R = {0, 1, 2, 3; 4, 3, ¢ X6} g |
is a ring. 4(2%)
Prove that an ideal of a ring of integers
is maximal if ‘and only if it 1s generated
by some prime integer. 4(2Y%)

Prove that the order of each non-zero
element of an integral domain (regarding
the elements as the members of additi



Section IV

(@) Show that the integral domain < Z, t,
of integers is a Euclidean domain. 4%

(b) Prove that every irreducible element ﬁl

9. (a) Let R be a UFD. Prove that pro.d-uEC' :
| to primitive polynomials in R[x] is age
= a primitive polynomial. 42

(b) If R is an integral domain with jim, |
then show that R[x] is also an integral
domain. 4(2Y%) —
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