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Part A

Answer any ten questions.

Each question carries 2 marks.

1. When can we say that a binary operation defined by a table is commutative?
2. Define general linear group of degree n.

3. Find the gcd of 32 and 24.

4. Define the octic group. Show that it is nonabelian.

5. Define a cycle. Show that the product of two cycles need not again be a cycle.
6. Define even and odd permutations. Give examples.

7. Define the Cartesian product of sets S1, Ss, - - -, S, .. Write the number of elements in
the Cartesian product of the sets {0, 1} and {0, 1, 2}.

8. Define a group homomorphism with example.

9. If¢: G — G'is a group homomorphism then show that ¢(e) = €' where e and
e’ are identity elements of G and G’ respectively.
10. Compute the product in the given ring a) (12) (16)in Zyy b) (20) (-8) in Zyg
11 Mark each of the following true or false.
a) Qis anideal in R
b) The ring Z/4Z and Z,are isomorphic
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Define a factor ring
(10x2=20)
Part B
Answer any six questions.

Each question carries 5 marks.

Check whether (C, -) and (IR, -) under usual multiplication are isomorphic.

a) Give the group table for the binary operation addition modulo 2 on the set Zs .
b) Give the group table for a binary operation * on the set {e, a, b} .

Prove that a subset H of a group G is a subgroup of GG if and only if
a) H is closed under the binary operation of GG,

b) the identity element e of G is in H,

c)foralla € H itis true thata~! € H also.

Prove that for n > 2, the number of even permutations in .5, is the same as the number
of odd permutations. Define the alternating group A,, on n letters.

Let H be a subgroup of a group G. Let the relation ~ g be defined on G by a ~g b if
and only if ab~! € H. Then show that ~ g is an equivalence relation on G. What is the
cell in the corresponding partition of G containing a € G?

Let G be a group, show that Z(G) the set of all elements in G which commutes with
every element of G, is a normal subgroup of G.

Define maximal normal subgroup of a group.Prove that M is a maximal normal subgroup
of a group G if and only if the factor group G/ M is simple.

Prove that the cancellation laws hold in a ring R if and only if R has no divisors of 0.
Prove that every field F is an integral domain.
(6x5=30)
Part C

Answer any two questions.

Each question carries 15 marks.

Find all subgroups of Z;g and draw the subgroup diagram.
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23. State and prove Cayley's theorem. Give the elements for the left regular representation

and the group table of the group given by the group table

24. State and prove fundamental homomorphism theorem.

o5 ) Letpbeaprime. Show thatinaring Z,, (a+b)P=aP+bP forallae,be 2z,
b) Show that if a and b are nilpotent elements of a commutative ring , then a + b is also
nilpotent.

c) Show that intersection of subrings of a ring R is again a subring of R

(2x15=30)
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