8. (@ If T e A(V), set of all linear
transformation for V to V, has all its
characteristic root in f, then there is a
basis of V in which matrix representation

T is triangular. 12
(b) Define the following :

(1) Nilpotent transformation

(i1) Index and Nilpotency

(111) Rational Canonical forms. 3
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Unit I

1. (a) Define the following :
(i) Cyclic modules
(i1)) Simple and semi-simple modules
(iii)) Free modules. 8

(b) State and prove Schur's Lemma. 7

2. State and prove Fundamental structure theorem
of finitely generated modules over principal

ideal domain. 15

Unit 11

3. (a) Define the following :
(i) Neotherian and Artinian modules
(i1)) Neotherian and Artinian rings
(iii)) Nil and Nilpotent ideals in
Neotherian ring. 8

(b) Every homomorphic image of a

Neotherian module is Neoetherian. 7

4. State and prove Hilbert Basis theorem. 15

M-HH-342 2

Unit 111

5. State and prove Wedderburn-Artin theorem. 15

6. Define the following :

(1)
(i)
(111)
(iv)
v)
(vi)

Homg(R, R)

Opposite rings

Maschk's theorem (statement only)
Uniform modules

Primary modules

Neother Laskar theorem. 15
Unit IV
Determine all possible Jordan Canonical

forms for a linear operator :

T : V — V whose characteristic

polynomial is A(x)=(x— 2)3 (x— 5)2 12

(b) Define Jordan blocks and Jordan forms.
3
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