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Note : Attempt any Five questions. All questions

carry equal marks.
Unit I

1. (a) Define simple and cyclic module.
(b) Prove that KerT is submodule of M,
where T : M — N is a module

homomorphism.
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(c)
neither Noetherian and nor Artinion.
(d) Prove that in an Artinion Commutative
ring with unity, every ideal is maximal.
(e) Find the splitling field of the polynomial
3 — 2 over the field Q and it basis.
(f) Show that Polynomial xt+ x2 + 1 s
reducible or irreducible over Z.
(2) Prove that G (K, F) is a subgroup of
Autk.
(h) Let [K : F}= 2 then K/F is a Normal ...
extension. 8x2=16
Unit II
2. (a) State and prove Fundamental theorem of
module homomorphism. 8
(b) Prove that'a R-module N is direct sum
of its submodule Ny, N,, Nj,.......N,, iff
(i) N =N, + N, + N3 +....... + N
(i) N; 1 (N} + Ny + N3 +... + N, _,
+ N; |t t N)Y = {0}, 8
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3. (a)
(b)
4. (a)
(b)

Let N be a finitely generated free module
over a commutative ring R with unity
then all basis of N are finite and having
same number of elements. 8
State and prove the fundamental theorem
of finite generated modules over a

Principai ideal domain. 8

Unit I1I

Let N be a R-module then N is
Noetherian iff every non-empty family
of R-submodules of N has a maximum
element. 8
Let Ny x N5 x Ny x....... x N, be Artinion
submodules of a module N then >N,

is also Artinion. 8

5., Show that if R is a Noetherian ring then the
polynomial ring R [x] is so and conversely. 16

£ 2
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Unit 1V '

6. () Prove that  finite CXtension g init
e

extension is also a finje CXlension, g
(b) Lt K/ be any extension apg aekK j
=N g
algebraic aver I, 1.et plx)er
: X)eFlx] v
X1 be the
minimal polynomial of 4. Then -

F\:c] .
(pe) =T =k

7. Prove that sin m0 i
W 718 an algebraic ineger

for every integer m, 8

{13) Show that /3433 is algebraic oveg Q

of degree 6. Also find out its splitting

ficld degree. 8
Unit V
8. (@) A field F is finite iff F* = F - {0} is
multiplicative cvclic group.
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(b) Letch. F = p > 0. Prove that the element

“@’ in some extension of F is separable
iff F (ap) = F(a). 8

9, State and prove Fundamental theorem of Galois
Theonv. 16
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