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EASTERI\i UNIVERSITY, SRI LANKA
SECONp YEAR EXAMINATION rN scrENCp - zorzlzorr

FIRST SEMESTER(April/May, 2018
PM 203 - EIGENSPACE AND QUADRATIC FORMS

Answer all Questions Time: Two hours

1. (a) Define the tetms eigenaalue anJ eit:lenuector al al.tnear transformatio|.
Find the cigenvElues and eigenvccljors of thc matrix

/r _: r)
l: srllr
'b -6 4 J

(b) i. Prove ihat the eigen.lrlues of a Hermitiat matrix are real.

ii. Show thaj a matrix ,4 and its transpose,4" have the same cha_racte stic

Pol1'nomial'

iii. Let ,4 and B be n-square matrices. Show that AB and B,4 have the saure

eigen\.alues.

lc) Orrhogonellv dia-onalrze rh" 4ar r i^
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2. De6rc the ierm linimum potqomral of a squa:rc natrix

(a) State tie CalJLey'Hamill'on theorc\\'

Find the minimurn polynomial of the square rnatrl{

2800000
0200000
0042000
0013000
0000030
0000000
0000005

(b) Prove the followittg:

(i) lf 
'r,(t) 

is the tl}nill m polynomial ol a Inatrix '4 and J(1) is a

s ch that f(A) = 0, then rn(l) divides f(l)'

(ii) 1'he cha,racteristic an'l minimum polynomials of a matrix '4 have t'irc

irreducible factors

3 (u) Fincl an orthogolral tratslormation which reduces the follorving quadratic

to a diagonai forrrr

stl+ 6t\ + Txil- '+r1r2 ! 4t2:4 = 7

(b) Sinultaneously diagonalize the following parr of qua'dratic {o ns

/
Ot = x1+ 2r?) + 8r2xi + 12:!:fi2 + 12r$3'

el'z: lx1 t zt'?t + fu?' + 2r2t:l - 2t:P3

Dcline what is mea i: by an irrter product orl a vector space'

Let e : (rr, t2,.., r'), a : lg\'g2,,v") € nt"' lvhere ti' ui € R' t = 1'2r
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*" / BdF\qrarema'ricesdndt'dPlo'esrh'

*^r,'" Sr,t".u r,1,,,11,e *,*m-m polynorni.Ll rrlllol \/ is rhc l'-r'00

rnultiple ot the minimun polynornials 9(i) and /r(t) of '4 and B respecti

4 (.)



Let the inner product < ., - > be defrned on IR" ae

' .r-/ LC\ rc'- Lrt!!..

Show that (1R", < .,. >) is an inner product space.

(b) Prove that if M is a subspace of a nnitc ilner product space V,

then V : M @ Mr, rvhere Ma is the orthogonal complemert of M.

(c) State the Gram Schmidt process.

Find the orthonormal set for span of M ln lRr, where

M : { (1, r, 1, 1)", (1, 1,2,qr.0,2,,4,,3)r}.


