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Section - A
Objective Type Questions
Q.1. Choose the correct answer: 5%x2=10

i) If M and N be two given R-modules then

mapping f:M —> N is said to be
R-homomorphism if -

(@ flm+my)=f(m)+ f(m,)

®)  flmmy) = f(my) f(m,)

(m)\ _f(m) >
© Tmy) ™ fimy)

(d) None of these
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ii) A finite sequence Yis Y25 ++> Vn of elements
of an R-module. M is called Linearly

Independent if :
n
@ Y.ay=0a=a=..=a,=0
i=0

(b) Za,-yi =0,aq#2a,#...#a, #0
i=0

(C) Zﬂ}_}’, 20, a|=a2 #O,ﬂs =...=¢ =0

i=0 "
(d) None of these

1ii) A non-zeromodule M is called uniform if any
two non-zero sub modules of M have

(a) Non-zero Addition

(b) Non zero union

v (¢) Non-zero intersection

(d) None of these
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(3)

iv) An R-module M is said to be finitely co-

generated if:

@ M=
®» M, =0
© YMz=0

(d) None of these

v) Theelement A €F is a characteristic root of

T € A(v) if and only if for some v=0 inv:

(@ vT#Av (b) vI=Av
(c) vA=AT (d) None of these
Section - B
Short Answer Type Questions
5%5=25

Q2. Define module and prove thatLet f: M — N be

an R-homomorphism of an R-module M into an

R-module M into an R-module N. Then the Ker f
is an R-submodule of M.

OR
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(4)

Define sub module and prove that intersection of
two sub modules is also sub module.

Q.3. Define simple module and semi simple module
with example.

OR
State and prove that Schur's Lemma.

Q.4. Show that every submodule and every Quoticnt
module of Noetherian module is Noetherian.

OR

Define Noetherian and Artinian rings with
examples.

Q.5. Define uniform and primary module with example.
OR

If M be a Noetherian module over Noetherian Ring

then prove that each non-zero sub module contains
a uniform module.
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(5)

Q.6. Find the Jordan canonical form of the matrix A

0 4 2
A=|-3 8 3
4 -8 -2
OR
Forany T, T, € Hom (U, V),
Show that

T, + T, € Hom (U, V).

Section - C
Long Answer Type Questions

3x10=50

Q.7. State and prove fundamental theorem of

R-homomorphism. *
OR

Let R be a Euclidean ring, then any finitely
generated R-module M is the direct sum of a finite

number of cyclic sub-module.
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Q8.

Q.9.
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(6)
The following conditions on an R-module M gre
equivalent
a) M is a sum of simple sub-modules
b) M is semi-simple module

¢) Every submodule of M is a direct summand
of M.

OR

Define free module with example. If M be a free

R-module with a basis {e,, e,,. .-+¢,} then show that
M=R*4,

Show that for an R-module M, the following are
equivalent

a) M s noetherian

b) finiteness condition hold for M

¢) Maximum condition hold for M
OR

Prove that every homomorphic image of Artini
module is Artenian, seorm -
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(7)

Q.10. If M be a non-zero finite generated module over
commutative noetherian ring R. Then show that
there are only a finite number of princes associated
with M.

OR
State and prove Noether-Lasker theorem.

Q.11. If Ae F be acharacteristic root of Te A(V) then
show that A is a root of the minimal polynomial of
T. In particular, T only has a finite number of
characteristic roots of F.

OR

Find the Jordan canonical form of A.
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