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'inswer all Questions Time: Two hours

1. Define the terms ei,genualue and, ei,genuector of a linear transformation'

[10 marks]
i

(u) (i) Let V be a vector space. Prove that eigen vectors that corresponding to

distinct eigen values of a linear transformation ? '. v "-+ v are linearly

independent. [30 marks]

(ii) If A is an n x n real matrix and ) is an eigen value of the real svmmetric

matrix (I*+ ArA), then show that ) > 1, where 1" is the nxn identity

matrix. t2o marks]

(b)

2. (u)

(b)

marks]

marks]

Prove the followings:

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

eigen values of ,4 are positive; [30 marks]

Let
(s 11\

A:l 2 4, I

\; ,,)

Find a non-singular matrix P sucir lhat P-r AP is diagonal.

Define the term posi,ti,ue def i'nite matrix'

[40

[10



ii. the eigen values of a real symmetric Hermition matrix are real.

(c) Let

^:(i : i )
f ; ;;)

Find the orthogonal matrix P such that pr Ap is diagonal.

3. (a) State the Cayley Hami,lton theorem.

Find the minimum polynomial of the square matrix

[20 mark

[40 marlr

[20 mark

25000
02000
00420
00350
00007

[40 marl

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

to a diagonal form
,(

r", + 2r7, + Br! - 4r1r2 - 4r2rs.

t40 marl

4. (a) Let )1 and )2 be two distinct roots of the equation lA- 
^Bl: 

0, where ,4 ar

B arc real symmetric matrices, and let u1 and u2 be two vectors satisfying t1

following

(A - 
^iB)ui:0 

fo|i: L,2.

Prove that u! Buz : 0. [30 marl

(b) Simultaneously diagonalize the following quadratic forms

6t : r? + 2rl * 8r2rs * I2rp2 * I2rps,

dz : 3r? + 2r| + 5rl * 2r2ns - 2ntqa.

[70 marl


