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* 1. Define the terms eigenvalue and eigenvector of a linear transformation.

[10 marks]

(a) (i) Let V be a vector space. Prove that eigen vectors that corresponding to
distinct eigen values of a linear transformation 71" : V — V are linearly

independent. [30 marks]

(i) If A is an n X n real matrix and )\ is an eigen value of the real symmetric

matrix (I, + ATA), then show that A\ > 1, where I, is the n x n identity

matrix. _ [20 marks]
(b) Let
311
A=1 2 4 2
113
Find a non-singular matrix P such that P~'AP is diagonal. [40 marks]
2. (a) Define the term positive de finite matrix. [10 marks]

(b) Prove the followings:

i. a real symmetric n x n matrix A is positive definite if and only if all the

eigen values of A are positive; [30 marks]
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ii. the eigen values of a real symmetric Hermition matrix are real.

(c) Let
0 1 1
A=|[1 0 1
1 1 9

Find the orthogonal matrix P such that PT AP is diagonal.

(a) State the Cayley Hamilton theorem.

Find the minimum polynomial of the square matrix

p 25000
02000
00420
00350
000O0T

[20 mark

[40 mark

[20 mark

(
[40 mar}

(b) Find an orthogonal transformation which reduces the following quadratic for

to a diagonal form

x] + 223 + 322 — 4z175 — 497

[40 mark

(a) Let A; and Az be two distinct roots of the equation |A — AB| = 0, where A a

B are real symmetric matrices, and let u; and uy be two vectors satisfying {

following

(A e )\iB)’LLi =0 fori= 1, 2.
Prove that 4T Buy = 0.

(b) Simultaneously diagonalize the following quadratic forms
¢ = wf + 2333 + 8zozs + 122129 + 122123,

¢z = 3z7 + 225 + 52 + 22015 — 2z123.

[30 marl
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