(¢} Give example of noetherian ring which is not

Artinian.
(d) State Hilbert basis theorem.
(e) Define primary modules.
(f) State Wedderburn-Artin theorem. )
' _(g) Define in§ariant subspaceofa L. T.

(h) Define cycle subspace of a nilpotent L. T.
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Before answering the questions, caindidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

- Note:  Attempt five questions in all, selecting at least one
question from each Unit, '

UNIT -1

1. Prove that any finite abelian group is a direct product
of cydlic groups. " ' 16

 _2.- (@) LetMbea finitely generated free module over a
commuttative ring R, then prove that all bases of

M are finite. _ 8

(b) State and  prove fundamental theorem  of

fr ~ Rrmodule hormom orphism. 8
{. - ) %
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UNIT -l

3. {a) In a left noetherian ring, every nil ideal is
nilpotent. . 8

(b) A Boolean noetherian ring is finite and is a finite
direct product of fields with two elements. - 8

4. (a) Prove that an R-module M is artinian iff every

non-zero family of submodules has a minimal

element. _ : '1 2

‘(b) LetRbeaP.LD.and {0} bean ideal of R, then-

R /1 is both noetherian and artinian. 4
UNIT — [1f "

5. (a) Let Rbe a left Artinian ring with unity having no

non-zero nilpotent ideals. Then, every left idea_l of

. Ris generated by an idempotént. 8

(b)_ Let M be a noethc_zrian module or any module

over a noetherian ring. Then, each non-zero

submodule of M contains uniformmodule. . 8

" 6. (a) Stateand prove Maschke theoremn. 8

. ?4451-27ﬁ0-[P-4)(Q-9)(16) (2)

Download Study Material from StudentSuvidha.com

el

(b) Let M be a finitely generated module over a
commutative noetherian ring R. Then, there exists
a finite family Ny ,N;,....., N; of submodules of
M such that : ' 8

t : " @
(IN; =0} and {|N, = {0} for alld< ig< ¢
i=1 i=1

iaéfo

UNIT - IV

7. (a) LetV be a vector space and T ¢ A(V) be such that
the matrix of T in two different bases be A and B.
Prove that A and B are similar matrices. 8

(b) Let T € A(V) and suppose Aq, Ay ..., ) € f be
the distinct roots of f{x} the minimal polynomial

éf T. Then obtain the Jordan form of T. 8

8. State and prove primary decomposition theorern. 16
UNIT ~V

9 (@& E:)efine semi-simple mod ule. 16

(b) Prove that intersection of twwe submodiules s 2
submodule. '
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