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SECTION A |
Answer all the questions.
2 If A is non singular and B commutes with A, then show that B commutes
with A1 2)
2) Define characteristic polynomial and characteristic equation of a square :
matrix A. (2)
3) .
Define a vector space homomorphism. (2)
4) i
Prove that w= is a subspace of v. (2)
>) Define an algebraic number. . @)
©) Define a root of multiplicity m. 2)
7
Define algebra. 2)
8) : S - :
Define the matrix of a linear transformation T. ()
9) =l : .
Define similar transformations. 2)
10) e o e .
Define the Hermitian adjoint of a linear transformation T. )

SECTION B
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Answer all the questions.

1)

a)

[OR]
b)

a)

a)

[OR]
b)

111+ <141 . ]
Show that — _ | is an unitary matrix.
21141 1—i
¢ R B
Find the characteristic roots of thematrix A =0 1 21.
13 8

(1) Define linearly independent set.
(i1) If vy, va,.... v, are in V then prove that either they are linearly
independent or some vy is a linear combination of the preceding ones vy,

If u, vev then prove that [(u, V)I<|ulf [v]i.

Ifabink are algebraic over F then prove that atb, ab and a/b (if b=0) are
all algebraic over F.

State and prove the remainder theorem.

If V is finite dimensional over F, prove that Te A(V) is invertible if and
only if the constant term of the minimal polynomial for T is not zero.

If V is finite dimensional over F, prove that Te A(V) is regular if and only
if T maps V onto V.

If V is n-dimensional over F, prove that Te A(V) has all its characteristic
roots in F, prove that T satisfies a polynomial of degree n over F.

If Te A(V) is such that (vT, v)=0 for all veV, prove that T=0.

SECTION C

Answer 3 out of 5 questions.

16)

17)

State and prove the Cayley-Hamilton theorem.
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