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(2019 Admission onwards)

l,!ATHEMATICS
MAT1C02 : Linear Algebra

Max Marks:80

PAFT A

Answer any lo!r qleslions lrom lhis Parl Each qlest on ca( es 4 marks

f F nlj a bas s ro. a Vector Space V = {(x y z).P,3ly=z+xl
2. LerFbeaFeldand el T be a operaroi on R3 defi.ed by

Ilx y z) = (x + 2y. x + y + z, 2y + 4z). Flnd the Matr x oi T w lh respecl lo

3 Show that s m ar malrices have same characlerstic poynom a

,1 LetT be a r.ear operator on V. Showthal rangeoiT afd.u spaceolTare
nvaia.l u.der T

) rrL" o, rat:e .L-t ) _\e1r1r e. proorcl ,pr." . . " , ,p. e

6 Lel W be a subspace ol Raconsisling ol al vectors wh ch are odhogofa lo
bolhx=(l 0, 1 1)aidy=(2 3, 1,2) FndabasistorW.

PART-B

A.swer any four qleslions lrom lh s Parl w lhoLt omill n! any Un I Each
que91o. car es l6 marks

Urri - I

7 Al Define rank and fu ty ol a lnear lrafsiornalon. Lel V ard W be
vector spaces over Ihe leld F a.d T be a l.ear lransiormalon
ftom V .lo W Soppose V s l. le d ne.s'o.al the. show thal
rank (Tl + Nul ly (T)= d mV

B) LelT s a f!.cl on lrom 82 nto F2 del ned by T(r yl= (y. r) checkwhether
Trs a .earlranslormalo. ornol ?
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I A) Ler V and W be Vector Spaces over lhe ted F a.d tet T s a inear
Iransiormalon trom V fiow iiTis invenibterhen show lhat, the nverse
tunction I j 

is a nea. transiomation trom W onlo V

B) Gve a. example ol a llnear lranstormatior. which s nol ofi.:n.t
.on.sinq! ar Aso qive a. exampte oi a t.ea. tra.stormation which s
si.guar a.d nol onto.

a A' 6r .1o /u.rFV6.ro sp.iF.0\6 ri6rco .-o... I 5o !.ed,
translormaton lrom v i.to w The .u space ot Trts lhe annihialor or
range ofT I V afd W are t. re dime.siona rhe. show that
i) Ra.k (r')= Fak (r)
i) The ranqe ol Tr s the a.nth taloroi rhe n! ispace or T

B) Lel A be an m , n matrix over lhe Fietd F Then show thal
row rank oi A: co lmn rank ol A

Unil - ll

l0 SIale a.d prove Cayey.Ham ton Theo.em

I 1 A) Lel V be fi.ile d nensionat vectorspace over a fie d F a.d tet T be a tinear
ope.alo. on V Then show that T is tria.gulabte r a.d only 1 the minimal
poynomialior T s the productottinear poy.omrats ove. F

B) Lel V be ri.ite d mensionat vector spaceovera rie d F and tet T be a ti.ear
operaro.o. V The. showrhalTis dragona zabte ita.d on y fthe hinimal
po ynoo,alfor r has rhe 10h

:4.. o " ,no pornon,dt

0101
1010
0101
10101

B) F nd an inverlible rea matrxpslchtharplAparedagonat

220
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13 A) Let T be a lnear operalor on a iinne dimensio.a veclor space V ove. rhe
field F Suppose that minima potynom a fo. T decomposes ove. fro a
prodlcl of inearpoly.om als. Show thal lhere s adaqonatizabe operalor
D on V and a n lpoteot operator N of V such thar

)T=D+N
i]DN=ND

D and N are uniqley detehrned by (i) a.d (ii) ard each ot them s a
po ynomial I T.

B) ll A s lhe compa.lon malrlx or a monic polynoma p. rhen show that p s
lhe minimara.d characterisrc poly.omiaLof A

2A O

'4 a. "pb"" o-oe,..3n..6(9.e.oyA l" o .o^tdo
.r'.,.aroo.yr" O b

B) Lel V be rhe space 01a .time diierenlabte tu.ctions o. af
fterya of rea line whrch sat sly ngthe drflerenra equalio.
d"r d' ! d\ 'aol o.wh" "

conpex numbers Let D be the dl,iarenrat operalor on v. whar-s the
Jo.dar lorm lor rhe diflere.liaton operaior on V 2

15 A) Delne fner product space Giv.anexampeot.rerproduclspace
B) Slale a.d prove polar za|o. ideflles tn rea and comper cases
C) Show!haleveryJnledlh.nsrofa in.er prodlct has an onhonormalbasis


