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PART - A

Answer any 4 questions from this Part. Each question carries 1 mark. (4x1=4)
1. Find the number of elements in the cyclic subgroup of Z,, generated by 25.
2. Give an example of an infinite group that is not cyclic.

3. Define alternating group.

0, if ois anevenpermutation

4. Let¢:S Z., defined b = .
Sk s bl Reca s Y $(0) {1, if ¢ is an odd permutation

Compute ker ¢.
5. Describe all units in the ring Q.
PART -B

Answer any 8 questions from this Part. Each question carries 2 marks. (8x2=16)

6. Prove that identity elerment in a group G is unique.

7. Describe all the elements in the cyclic subgroup of GL(2, R) generated by

o 1]

8. Find the number of generators of a cyclic group having order 60.

P.T.O.
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12 3 45 6 g
9. Let 6=( ) be a permutation in Sg. Compute }<6>!

3 145 6 2

4 5 6
3 | ins,

0. Find all orbi ' lon &=
1 ind all orbits of the permutation © (5 1 36 2 4

11. Prove that every group of prime order is cyclic.

12. Let ¢ be a homomorphism of a group G into a group G’. Then prove that
) if e is the identity element in G, then ¢(e) is the identity element e’ in G.
i) ifae G, then o(@™) = (¢(a))”.

Let Gbeagroup, andletgeG. Let 0g : G — G be defined by ¢, (X)=gxg " for
x € G. Prove that ¢, lsahomomorph;sm

14. State the fundamental homomorphism theorem.
(5. Solva the equation xX* —5x + 6 =0 in Z,,.
5. |s every integral domain a field ? Justify.
PART-C
Answer any 4 guestions from this Part. Each question carries 4 marks each. (4x4=16)

17 Prove that a subset H of a group G is a subgroup of G if and only if
i) H is closed under the binary operation of G.

i)y the identity element e of G is in H.

iii) forallae Hitis true thata ' e H also.

18. State and prove division algorithm for Z.
19. Find all subgroups of Z,, and draw the subgroup diagram for the subgroups.
20. Prove that every group is isomorphic to a group of permutations.

21. Let H be a subgroup of G. Let the relation ~_be defined on G by a ~_ b if and
onlyif a~' b e H. Prove that ~_is an equivalence relation on G.
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22 Show that an intersection of normal subgroups of a group G is again a normal

subgroup of G.
23. Define subring. Let R be a ring and let a be a fixed element of R. Let

|, = {x e R/ax = 0}. Show that |  is a subring of R.

PART -D
Answer any 2 questions from this Part. Each question carries 6 marks. (2x8=12)

24. a) Let G be a cyclic group with n elements generated by a. Let b e G and let

b = a°. Prove that
i) b generates a cyclic subgroup H of G containing n/d elements, where d

is the greatest common divisors of n and s.
/
ih) "\as> = <at> if and only if ged (s, n) = ged (1, n).

Find all generators of Z,.

=3

ist the elements in the dihedral group D,.

N
01
o
N

b) Find all subgroups of D, of order 2.
) Let H be a normal subgroup of G. Prove that the cosets of H form a group

G/H under the binary operation (aH)(bH) = (ab)H.
b) Find the order of 5 + (4) in Z,,/(4).
27. Prove that F = {a +bv2/a,be Q} with usual addition and multiplication forms

a field.




