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1. Define the terms eigenaalue anJ eigenue.tot ol a lineax tra)lsforrllation-

110 marks]

(a) (i) Prove lhat eigen vectors that corresponding to distinct eigen values of a

llnear tra$sformaticl[ T : V + V are linearly indePendent, where I,/ is a

130 morkslvector space,

(ii) If.4 is ar n x n real matrix and ) is au eigen value of the real symmetric

matrix (1" +,4",4) then show that ) ) 1, where 1, is the n x n identity

mairix. [20 marks]

(b) Let

,:f;;;l
\1 13/

Find a non-singular matrix P such that P-I.AP is diagonal. 140 marksl



2. Defule the te!; rrini,mutu pol|nomi,al of a square matrix.

(a) Pror"e the feillowings:

(i) The characteristic polynomial of an n -squaxe matrix .A always divides

n" power of its minimum polynomial. [30 mar

(ii) The charactetstic polynomial aod tbe mioimum polynomial of an a-6qu

matrix ,4 har€ the same irrcducible factols.

(b) State the Cagleg Hamilton theorcrr,

Find the miniraum polynomial of the squaxe matrix

120 maxks
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[40 ma.r

3. (a) Let )1 and ): be two distinct roots ofthe equatior le-)Bl :0,where.4

B are rcal symmetdc matrices and let t 1 and u2 be two \,rectors satisfoing

(A'^tB)u:0 lot i:1,2

Prove that 4gr"r: O.

" (b) Simultaneously diagotralize the following quadrutic formB

[30 mar

6t = 3a? + 6"1+ 6x3 + 8c.f2 + 8rl?3 + 10s2o3,

62 : 2c1 + \rcl + 3c! + 12t:1c2 + 4a1ca + r4a2z3.



Whet is mea.nt by an dtulet produd on s" vector aPa.ce.

(a) Varify that the tunction < .,. > defined by

(b)

< a;g >:lcgi, a,g e C"

is an inner product on C'

State and prove the dauchg Schwars iteqttality.

State the Grarn Schmi'd't process.. (c)

[10 marks]

[25 marks]

125 maxksl

of C3 spanned by o1 : (1,i,0)

[40 marke]

Fitrd ail orthonomal ba€is of th€ subspace 14/

ond r.,r = (1,2,1 - i).
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