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(¢} Give an example of a field with nine elements. : Your Roll Ne...........
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6. (a) Define an ideal of a Ring R. Prove that intersection
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(¢c)Letp: R > S be a Ririg homomorphism. Show
that if R has unity 1 and S = {0} and ¢ is onto
then ¢(1) is the unity of S.
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(a) Describe each symmetry in D, (the set of
symmetries of an equilateral triangle). Prove that
D, is a group.
(b) (i) Give two reasons why the set of odd integers
under addition is not a group.

(ii) If a and b are elements of a group G and
ab = ba, then prove that aba=e, where e is
the identity of G.

(¢) Define an Abelian group. If G is a group with the
property that every element is its own inverse then
prove that G is Abelian.

{(a) Define the order of an element in a group G. Find
the order of each element in the group U(12).

(b) Prove that the centre of a group G is a subgroup
of G.

(c) Suppose that H is a proper subgroup of the set Z
of integers under addition and H contains 18, 30,
and 40. Determine H.

(a) Let G = <a> be a cyclic group of order n. Then
show that G = <ak> if and only if ged(k, n)=1.
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(b) Let
1123 4567 8
“‘[21354758 and
gt 23 45678
1387605 2 4

Compute the following :
(i) Write o« and B as product of disjoint cycles.
(ii) Compute ap and o .

(c) Suppose that a has order 15. Compute all the left
cosets of <a’> in <a>.
(a) State Lagrange’s theorem for groups. Show that

group of prime order is cyclic.

(b) Write all the elements of the group A, If
H = {(1),(12)(3 4)}, show that H is a subgroup
of A, but not normal subgroup of A,.

(¢) Define group homomorphism. Determine all
homomorphism from Z .
(a) Describe all the subring of the ring of integers.

(b) Define an Integral Domain. Show that a finite
Integral Domain is a field.
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