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v Semester B.Sc. Degree (CBCSS ~ OBE - Regular/Supplementary/
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(2019 Admission Onwards)
CORE COURSE IN MATHEMATICS
5B07MAT : Abstract Algebra

Time : 3 Hours Max. Marks : 48

PART - A

Answer any 4 questions. They carry 1 mark each.
{. Find the order of the cyclic subgroup of Z, generated by 3.
@What is the order of the cycle (1, 4, 5, 7) in Sg ?

3. Let ¢: G — G’ be a group homomorphism of G onto G". If G is abelian, prove
that G’ is abelian.

@letpbea prime. Show that (a + b)P = aP + bP for all a, b € Z .

5. Solve the equation 3x = 2 in the field Z.. ... .
PART-B

Answer any 8 ug} o questions 6 10 16. These questions carry
2 marks each. e
fﬁﬁ\ Prove that i nverse of each element are
U unique. « - :

t H n K is a subgroup of G.

a cyclic subgroup of order
X@ for altxeG ) 1
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Ja"d°=(1 B L GJbepermutationsin%i
P e

10. Let o=(
5

Find s and Ko>|

in
R o R 7) Sg as a product of
disjoint cycles and then as a product of transpositions.

: : 3 1 445046
12. Find all orbits of the permutation (1 3 )

1., 2 6748
11. Express the permutation c=( Rridx:?

Sirstie 2eigiedn Wb
13. Find the index of (3) in the group of Z,,.

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

15. Prove that a group homomorphism ¢ : G — G’ is a one to one map if and only
if ker (¢) = {e}. |

1(-;; Let R be a ring with additive identity O. Then fqr any a beR prove t‘hat'
L a) a0=0a=0 , _‘ & GV A
b) a(-b) = (—a)b = —(ab). | ' ‘

PART-C
Answer any 4 questions from among the questions 17 to 23. These questions carn
4 marks each.
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17. Let G be a group and let g be one flxed lement of G. Show that the map | l
such that |g(x) gxg’ for x e -Gisan ISOmgf %lsﬁn of G with |tself j
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22. LetH be a subgroup of G. Prove that left coset multiplication is well defined
by the equation (aH) (bH) = (ab)H if and only if H is a normal subgroup of G.

23. Leto: Z - Sgbe homomorphism such that ¢(1) = (1, 4, 2, 6) (2, 5, 7). Find
ker (¢) and (20).
PART - D
Answer any 2 questions from among the questions 24 to 27. These questions carry
6 marks each.

24. a) Let G be a cyclic group with n elements and generated by a. Let b € G and
b = aS. Prove that

i) b generates a cyclic subgroup of H of G containing n/d elements, where
dis the gcd of n and s.

i) (as> = <a‘>if and only if ged (s, n) = ged (t, n).
b) Let p and q be prime numbers. Find the number of generators of the cyclic
group Z g
25. a) Prove that every coset (left or right) of a subgroup H of a group G has the
same number of elements as H.
b) State and prove Lagrange’s theorem.

~ 26. Let ¢ : G — G’ be a group homomorphism and let H = ker (¢). Let a e G.
Prove that the set ¢~ "[{0 (a)}] = {x € G : d(X) = ¢(a)} is the left coset aH of H

and is also the right coset Ha of H.
- 27. a) Prove that every field
b) Prove that €

it a field.




