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| Semester M.Sc. Degree Examination, January/February 2018
(CBCS Scheme)
MATHEMATICS
M101T : Algebra - |

Time ; 3 Hours Max. Marks : 70

Instructions : 1) Answer any 5questions.
<) Allguestions camy equgl marks,

1. a) Lety:G — G bean epimorphism with Kemel K andet N be 5 nonmal subgroup
of G. Then prﬂvethal%*%,

b) ShowthatT: G — G defined by T(x) nautomorphism Ifand only if G
is abalian < )

%‘fnrthﬁe groups. (5+4+5)
theorem.

) Stale and prove the Cayley's
2. a) State and prove the orbit,

b} Darive the class equationYef finite groups.
¢} Deline a p-group. If G is a finite group of prime power order, Prove that G has
a non-trivial center, (5+5+4)

3. a) State and prove the Sylow first theorem.

b} LetQ(G)=pg, where p and q are distinct primes with p < gandg ¢ 1(modp).
Then prove that G is abelian and cyclic, (B+6)

4. a) Define a solvable group. Prove that every subgroup of a solvable group is
solvable.

D). State and prove the Jordan-Holder theorem.
c) Show that symmetric group S, is solvable, but not salvable. (447+3)

B.T.O,
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5. a) It R is a ring with unity in which {0} and B are the only two left ideals, then
prove that R is a divison ring.

b) If U is an ideal of a ring R, let [R : U] = {xe R : rxe U ¥ re A} Prove that
[R : U] is an ideal of R containing U.

¢) Let Rand R be rings and ¢ Is a homomorphism of R onto R” with Kemel L.
Then show that R =Py, (5+4+5)
6. a) Define a principal ideal and principal ideal ring. Prove that every field is a
principal ideal ring. =

b) Define maximal ideal of a ring. I R is a commutative ring with unit element
and M Is an ideal of B, then show that M is a maximal ideal of R if and only if

By, is a field. &
¢) Prove that in a principal idsat ring, prime ideal s maximal

(5+6+3)

. ¥ =c + id be any two alaments in
ean ring. -

7. a) Define an euclidean ring. Let x =
Z{i] - {0} then prove that it is

b) Show that every Euclidean a principle ideal ring.
c) State and prove the unique factonzation theoram. (5+4+5)

8. a) Prove that degitg) = deg(f) + deg(g) tor f, G = Rx]. Further, if R is anintegral
domain, then show that Rlx] is also an integral domain.

b) Shiow that the product of two primitive polynomials is a primitive polynomial.

c} Verify that f{x) = x* + x2— 2x — 1 & Qfx] is Irreducible polynomial, by using
Elsenstein criteria. (5+5+4)




