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a) Define decomposable group. Prove that t

~a) LetXbeaG-set. Foreach ge@, prove that the fung

PART-A
Answer any Four questions from this part. Each question carries 4 marks.

Prove that every ideal of Z is principal.

~ Give addition and multiplication tables of the g2

4"

Let X be a G-set. Then prove that Gx =\ g a subgroup of G.

Find the Sylow 3-subgroups of Z,, .

A PART - B
Answer Four questions from this part without omitting any unit. E i
carries 16 marks. y unit. Each question
UNIT-1

he finite inde .
abelian groups are exactly the cyclic . composable
prime. | | yclic groups with order a power of a

b) State and prove Cauchy’s Theorem,

| . tion o o vy y
defined by o,(x)=gx is apermutation of X. Hence prove t ‘
, 0 the

' W the may
¢:G— S, defined by ¢(g)=0, isq hOmOmorpm..,” LRI TR
b) Fora prime p, prove that every group G of ik F\); ‘

)

i abelian,
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a)

b)

- 10. a)
b)

11. a)
b)

12. a)
b)

13. a)
b)

14. a)
b)

15. a)
b)
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Let G be a group containing normal subgroups H and K such that
HNK={e} and Hv K =G. Then prove that G is isomorphic to H x K.

Prove that no group of order 48 is simple.
UNIT-II

Let F be the field of quotient of an integral domain D. Then prove
that the map ;- p — F defined by i(a)=[(a, 1)]is an lsomorphlsm of D

with a subring of F.
State and prove second lsomorph|sm theorem in group theory.

Let K and L be normal subgroup of GWHh“K VL—« ,and KnL={e}.

\c‘\\
Showthat G/ K = Land G/ L~K. /5 A

If G has a composition series and I{HS@ proper n rmal subgroup of G,
then prove that there exists a compgé}tlon serles Contalnlng N. lee an

example of a composntlon series. N7

Let G be a nonzero free abelian group wnh a fmnte basis. Then prove
that every.basis of G is finite and all basis have same number of elements.
Show that: ‘a free abeluan group contains no nonzero elements of finite

order. ‘Tasur®

#Gug

UNIT-I

If G be a finite subgroup of the multiplicative group (F*.)of a field F.
Then prove that G is cyclic.

State and prove Eisenstein Criterion.

The polynomial X*+4 can be factored into linear factors in Z,/x].
Find this factorization.

State and Prove the evaluation homomorphism theorem for field theory.

Let R be a commutative ring with unity. Then prove that if M is a maximal
ideal of R if and only if R/M is a field.

I F is a field, prove that every non trivial prime ideal in F[x]is prmcupal
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