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Section B
Answer any SIX questions (6 x 5 = 30 Marks)

. Show that if A and B are idempotent then A+ B will be idempotent if and only
if AB=BA=0.

. Show that inverse of a symmetric matrix is a symmetric.

. State the conditions under which a system of m non-homogeneous
linear equations in n unknowns will have

(i) no solution
(i) unique solution
(iii) infinite number of solutions

. Prove that if X; and X, are the characteristic vectors corresponding to two
distinct characteristic roots A\; and \; respectively of a n x n square matrix A
then (a) X; and X are always linearly independent.

(b) Xi and X j are orthogonal if A is symmetric.

. When is a quadratic form set to be
(i) Positive definite
(ii) Negative definite
(iii) Positive semi definite
(iv) Negative semi definite
(v) Indefinite.

. Show that if A is an orthogonal matrix then A’ and A~! are also orthogonal

matrices.
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.Show that A= |1 b V*|=(a—0b)(b—c)(c—a)
1 ¢
. State and prove the Cayley-Hamilton theorem.
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Section C
Answer any THREE questions (3 x 10 = 30 Marks)

Show that every square matrix can be uniquely expressed as P + i() where P
and () are Hermitian matrices.

Apply the properties and prove that elementary transformation of a matrix does
not alter its rank.

Prove that the necessary and sufficient condition for the system of equations
AX = B to be consistent.

Apply the suitable properties and prove that any two characteristic vectors
corresponding to two distinct characteristic roots of a

(i) Hermitian matrix,

(ii) Real symmetric matrix

(iii) Unitary matrix are orthogonal.
Reduce 22 4 y? + 422 + 9t? — 22y — 4yz + 6yt — 6tz — 12tz to sum of squares.
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