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EASTERN UNIVERSITY, SRI L
ND YEAR EXAMTNATTON rN SCTENCE - zolrno8

FIRST SEMESTER(February/March, 2016)

203 - EIGENSPACES AND QUADRATIC FORMS
(PROPER & REPEAT)

all Questions Tirne: Two hours

) De6ne what ls (reant by the terms etgenaalue and eigenuector of a lirear trans-

formation ?: y + y, where y is a vector spare.

Find the eigenvalues and eigenvectors of the matrix
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) i. Prove that the eigenvectoN that corresponding to distinct eigcnva.lues of a

lineax transformation are linearly independent.

ii. Prove that all the eigenvalues in the set of all complcx numbers. C of a

real orthogonal matrix have moduius 1.

iii. Let A and fJ be n-squarc matlices. Show that AB arrd, l]A have the satne

eigenvalues.

(c) Orthogonally diagonalize the matrix
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2. l)efine I'hat is meant by the tetm mininum polunom,iaL of a sqllaxe

(a) State and prove tl:Le Cayleg-Hamilton |heorcm.

Find the rninimum i)olynomial of the squa,re matrix

(b) Provc that if rn(t) is a minimum polynomial of an n x n
is the characteristic poiynomial of ,4, then {1(t) divides [m(
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zero matrices of respectivc ordets. Show that the minimun

of M is the least common multiple of the minimum

of ,4 and B, respcctjvely.

3. (a) Find an orthogonal transformation which reduces the

to a diagonal fotm

2cl - 2xp3 + 2rl - 2x24 a Bx! = 16.

(b) Simultaneously dizigonalize the following pair of quadratic

ar : ri - r; - zra 2xrr2 + 4.t2h,

a2 : .ri+ hi + 2ri - 2"t $2 ,2:t)h.



vhat is lneant by an i,nner protLuct on a vector space.

u= (21,x2,...,2^),y: (arllr,. .,y") € lR", where r,, g/, € lR, i = 1,2,..., n.

the inner product < .,. > be defined on lR" as

" \- "..< r. a \- ry - 2_ r,!!".
i:1

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

that for any vectors r, y in an inner product space, I < x,!l > 3 ] r:)l lA .

the Grarn Schmid,t process.

.the orthouorrnal set for span of M in Ra, where

M = {(1,1, 1,1)",(1,1,2,4)",(1,2,,4, 3)7}.


