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l{a). Define greatest common divisor(gcd) and least common multiple(lcm) Of two non-zero
integers a and b and apply the definition to find gcd and lcm of the following:

(i)  22 x 32 x 5,and 2 x 33 x 72 (ii) p2 x q2 x r3, and p x q3 x r5.

a). Define a group. Show that the set  R\{0} foms a group under ordinary multiplication.

(c).FindtheinverseoftheelementA=(23)inthegrneralnnengro.upG4(2,ZJ.

2(a). Let a be an abelian group with identity a. Prove that the set H = {# € G: x2 = e} is a
subgroupofG.

(b).  Consider  a  finite  group  a  and  let  a € G.  If  |a| = 18,  find  the  orders  of elements
a2, fllz,a21, ¢Z3, and  a54,

(c).  Form a Cayley's table for dihedral  group D3  of symmetries of an equilateral  triangle.
Is D3  abelian?

3 (a) Let the permutation cr = (13256)(23)(46512) compute the following:

(i)       arl
(ii)       Write af as product ofdisjoint cycles
(iii)      Orderofcr
a) Let H be a subgroup of a and let a, b  € a, then show that a# = bH if and only

if a € bH.
(c) Let  a be a finite group, and let a € G then show that cilGl = g.
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4 (a) Let Z be the set integers is group under addition and 4Z = {0,  ±4,  ±8 ,... } is normal
subgroupofZ.Coustructalltheleftcosetsof4ZinZandconstructtheCayleytable.

a) Prove that a factor group of a cyclic group is cyclic.

(c) Lct  R*be the group of nonzero real numbers under multiplication. Let a =
G£(2, R) and mapping  ¢: a i R*defined by ¢(A) = detA. Prove that mapping
a is a homomoxphism and also determine the Jrer(¢).

5.(a)ProvethattheintersectionofanyfamilyofidealsofaringRisanidealofR.

(b) Show that the set a/(3) = {a + bJ3 I a, a E Q}  is a field.

(c)Defuethecharacteristicofaring.Provethatthecharacteristicofafieldiseith:r
zero or a prime number.

6.   {a) State the ided test. Prove that 4Z = {47i 17L e Z} is an ideal of z,

a) Show that the rapping a: Z6 i  Zi2 defined by ¢(#) = 2#. is a ring
homomophism.

(a)Lct¢:R+SbearinghomomorphismandletAbeanidealofR.Provethat
a(A) = {¢(a) I a € A} is an ideal of ¢(J}).
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