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PART-A

Answer Four questons kom this pad. Each question carrles 4 marks.

Lel ybe lhe realveclorspace ol alllunciions I lrom R inlo R Checkwhelher
lhe set ol all 1 such thal f ( 1 )=0 ls a subspace or noi.

Lei W, and w" be subspaces of avector space ysuch lhal the sel-theoretic
unionsof Wj;nd W,is also a slbspace. Prove lhat one of th€ spacesW is

contained in ihe other.

Let Vbe the space of nxl maiices ov€r Fand let fbe ihe space of mr1
rnairices over F. Lei A bs a llxed mxn mairlx over Fand Let fbe lhe linear

iransfomaiion fronj yinlo lvdefined by r(x)='4x Prove lhat Tislhe zero

iransformalion ifand only it A is lhe zerc matrix.

Let fbe th€ linear operator on tr, delined by ?fJ,r,.)=ar,:o/. Let B be lhe

standard ordered basis lor tr' and lel 3 =/a,.d,/ be the ordered basls

deilnedby o =a1'),d. =a-i,2),then whal is lhe nralrix oi finfieoldered

Let ybe a ilniie-dimensionai veclor space. Whal isthe minimal polvnomla

lorlhe identity operator on Y?

Let ybe an innerproductspace. The dlslance beirveen lwo veciors d and0

ln vls defined by d1a,0)= o-D i.Then showlhai dao,P)<./@.r)+ d(t,F)
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5.
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lj;::".rtil:1[* *nlrh]s pan wirholt omillins any unrr. Each quesrion

. t NtT-t
7. a) li W s a subspace of a finire-dimensionat

that every tineany indepefdeni subsel of
basis for W

b , LFt / a1d 8 oe n . n -3tri, over rh" fietd F
row equiva/ent il and onty f rhey have lhec) Define rank oI a linearlransforrnation.

(2)

veclor space 14 lhen prove
l4l is finiie afd rs parl ot a

Then prove thatA and I are

8_

a)

b)

a) DeJine hved,b e inea. tra -storrl.ation a nd g.ve a n erampte. I e V dnd
?yDe veclor soa.e over rhe field fa-lo rel ? be a hrear rransror.rat on
from l/rrro l.{ ,, ris Inved b,p. the. prova.hallt^e rrve.se tunct on is d
lrnea r lrans lormalion from w inr. v
Lel V., W and Z be vectar space over rhe fietd F L€i f be a I near
translormaiion trorn V into W and U be a linearlranstormation irom ,V
into Z . ft B. B' and r, are ordered bases f or rhe spaces y, l.Vand Z
respeclively, ItA is the maidx of lretative lo he pair B 6, and B is rhe
mat x ol U reiative 10 lhe pair 8,a,, then prove lhat rhe mairix ol the
composilion Uf retative ro the pair A, A, is ihe produc I matix C=BA.
Lel ybe a l'-ure dinens,ona, vac.o. cpace over t^e lie,d F aao tet Wbe
a sJbsDace ot y Ttren srowlra.d.^ w.atm /vL_di.. v.
lfS is any suoser o.a fni€-o,mens,ora' vectorspd, e y, l-p- bhow rha.
(s')u rs lhe subspace spanied by S

I

UNIT-II
10. a) Oeiine characteristic space.

b) L6t T be a tinear operalor on a tinite dimensionat space y. Suppose

. lhatTd =.d. tf f is any p olynomial then prcve thal f ( T )a = f ( t )d.c) Let fbe a linear operaior on a n-dimensional space 14 and suppose
lhal r has disljnct charade sticvatues. provethal Iis diugondilirL.

b)
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1t. a) Defjne nr njmal polynomlal lor a linear operalor on a iin ile dimefsional
vector space.

b) Lel Ibe a lifearoperaior on a iln le dirnens ona vector space V.li I is
ihe characterisuc poynomlalfor I,lhen provethal rfr=o.

12. a) Let Isanylinearoperaiorofaveclorspace yand W be an lnvarianl
subspace for l: Tlren slrow ihai the characlerlslic polynomial for ihe
restr clion operalor 4 divides ihe characteristlc po ynomlal for Iand
the rninlma po ynomial for 4 divldes lhe minirnal po ynomial ior l:

b) Let ybe a iin 1e d mensionalveclor space over lhe fie d F. Let Fbe a
commuiing family of ir angulable I I ea r operator on Y Then prove lhal
ihere exsts an ordered basis Jor V such lhai every operator n F is
represented by a lrlangLr ar malrlx ln tlrat basis

UNITIII
13. a) Deflfe projecl on operator.

b) Lel T be a linear operalor on the space V, and el w,, ....Wtand
E,,..., Ersausfies.
i) Each E ls a projeclion.

ii) E,E,=atfj+ j;
) 1=4+..+E,l

lv) The range of 4 irq
Then prove that a necessary and sufflclent condilions thai each
subspace 14 be invarianl under T is that T commules wth each of

lhe projeclions ,,
c) ll I is a lifear operalor on a Jin te dimensional vector space, lhen

prove that every l-admiss ble subspace has a co..p emenlary
subspace which ls also in varlani Lrnder l:

14. Slate and prove cycic decompositon lheorer.
15. a) Stale and prove Gram-Schmldl odhogonaizalion process.

b) Define orlhogonal projection and give an example.


