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Note : Answer all questions from Part—-A and Part-B. Each question
carries 4 marks in Part—A and 12 marks in Part — B.

PART - A (8 x 4 = 32 Marks)

(Short Answer Type)
Let G be a group, H < G. Then prove that the set % of _._:;,__033 s lS
appropriate action of G on T
If G is a group and |G|=p", n > 0 and p a prime then proy '
Show that the group Z +
(&)

subgroups.

Let G be a group of order pq, where p an
Then prove that Gis a cycllc group:

Eﬁ*@;_;;,}_':bf%gntegers is a maximal |deal if and only if M = (p) for
=R -Pis a

IS an R-

PART - B (4 x 12 = 48 Marks)
( Ess ay Answer TypE')

- '-!-' D .'::;:;:;:,.; :::

( ) Prove that a group g is solvable if and only if it has a hormal series with abelian
factors.

OR
(b) (1) State and prove Jordon Holder theorem.

(i) Let G be a finite group, N A G and (|N] , \—q 1) =1. Show that every element of

N
order dividing |N| is contained in N.

10 (a) State and prove the fundamental theorem on finitely generated abelian groups.

. OR
(b) State and prove First Sylow theorem.
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11 (a) If Ris a UFD prove that R[x] is also a UFD.

OR _
(b) For any ring R and any ideal A # R, prove that the following statements are
equivalent:
(i) Ais maximal

(i) < has no non trivial ideals

A
(i)xe R—-A=>A+(x)=R

12 (a) Let {N;}ica be a family of R-submodules of an R-module M. Th
followmg are equ:valent

(ii) 0= in € LN; = x. =0foralli
l l

at the

(lliyNi:) N, =0, ieA
JEA
J#1

(“) Let A and B be R-submodules of 'w M and N respectively. Then prove
that -
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