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SECTION - A
Answer ALL questions (2x2=4)

1. Prove that similarity is an equivalence relation on A(V)?
2. Define sesqui-linear form.

SECTION -B
Answer any TWO questions (2x6=12)

3. Prove that if the matrix A< F, has all its characteristic roots in F, then there is a
matrix C e F,, such that CAC™ is a triangular matrix.

4. Let A be a 4x4 matrix with minimal polynomial m(t)=(t? +1ft?> —3). Find the

rational canonical form for A if A is a matrix over
i) the rational field Q
ii) the real field R
5. IfT:V — W is a linear transformation, then prove that dim V =rank T + nullity T.

SECTION-C
Answer any TWO questions (2x17=34)

6. If T e A(V) is nilpotent, of index n,, prove that a basis of V can be found such
that the matrix of T in this basis has the form

Mn, O . . . O
0O Mn, . . . O
| 0 o . . . Mn |

where n, >n, >...>n_and where n=n, +n, +...+n. =dim_V .
7. (a) Prove that the elements S, T € A- (V) are similar in A- (V) ifand only if
they have the same elementary divisors.



(b) Let V be a finite dimensional vector space over F and T be a linear operator
on V. Also, if the minimal polynomial for T has the form (x-c1)(X-Cz)...(X-Cx)
where ¢, Cy, . . ., care distinct elements of F, then prove that T is diagonalizable.
(10+7)
(a) Let V be a finite dimensional inner product space, T- a linear operator on V
and B be an orthonormal basis for V. Suppose that the matrix A of T in the basis B
is upper triangular then prove that T is normal iff A is a diagonal matrix.
(b) Let f be a form on a finite dimensional vector space V and let A be the matrix
of f in an ordered basis B. Prove that f is a positive form if and only if A = A*
and the principal minors of A are all positive. (8+9)
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