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MATHEMATICS
MAT1C02 | Linear Algebra
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4. LelT be a linearopenioron an n-dirnenslonal veclor space v. Prove lhal lhe

characlerjslic and minimal polynomals lor T have the same rcols excepl ior
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5. LetTbetlrecliago.a 2abeoperaioronF3whose

i5 b 6l
Losrand.rdLds!sA= r 4 2 LUscrhe

3 6 4l
represcnring matxA I lhe lotn A-E|+ 2E2.

6 Slale and prave polarzal on denllues.

mahr represe.lalion with respecl

Lagrangc Polynomia s rowrle lhe

Er+E2=.ErE2=0.

PAFT - B

Answer iour queslio.s lrom lh s parl wiihoul omill ng anv U.ll Each queslon

Unit - I

7. a) Let V a.d W be veclor spaces over the iield F a.d e1 T be a li.ear
lransiormailon lrom v nto W. Suppose thai V ls 1ini1e dlme nsronal. Prove lhal
rank (T)+ nullily (T) = d m v

b) Lel v be lhe space ol polynomial runclions f irom F into F gven bv

ilx) = c0 + crx + +ckxk Descrbe lhe range and null space lor lhe

diilerenrlalon lranslorrnaiion lrom V inlo V.

s. a) Ler v and w be veclor spaces over the iied F. Prove lhat L(v w) is a

veclor space over F wilh the addilon and scalar mulplicalon delined as

(r + u) (a)=,rA + Ud and (cr) (d)= cfid), ![ere r u € L(v, w)and c€ F

b) Lerrbe rhe rine; op;,at9rd c3 toi {i'ri;l+i = (i o, ), r€, = (0 1,1)

T€3=(l r,o) lsT nvenibl€: : ' -

9 ". "rvoed -ied "n o alvedo pdF ovo re "o ta er ' 4 o-J

oaood o v 010.6r'o hara .uqqr.o.. bd n {,...1
.lor v' slch thal li(cl)= 6ii. Also prove that lor each linear llnclona t on v

we l.,ave j = II(d )1 and ror each vector q rn v we have a = I(d)d

b) Lel ./.'=lq,%.a3lbebasslorc3dellnedbydi=(1 0 -r) %=(1 1,r)
' \= \2,2 o). Find the dualbasis oi.'r.
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o. a) Let T be a l.ear operalor on a lif le dimensonal space V and let c be a
scalar. Prove rhal lhe lollowlng slalemenls are equNalent

i) c s a characleislc va ue ol T.

ii) The operalor (T ci) is sl.g! ar.

iii) del (T - cI) = 0

b) LelTbealinearoperatotonR3whlchisrepresenled nlheslandardordered
Iq 441

oo <blrpaali q . ar.Po/p hal I "obgo! /"ol"brp'ibrna
1647

a basis tor F3, each veclor ol which is a charaaierslic veclor oiT

1. Slale and prove Cayey Hamllion lhoorem.

2. a) Lel V be a iinile dimensionalveclor space over lhe jiejd F and let T be a
near ope ralor on V. Prove lliai T s diagonalizabre i and onry ll lhe rn nlmal

polynom al ol T has lhe iorrn p = (x - cj)... (x - ck), whe
dlsl ncl e emenls ol F

b) LelV be a iinle d mensionaivecior space and lel Wj be anysubspace oi v
Prove lhal llr€re s a subspaceW2 olV such lhal V = Wi e W2.

Urit - ll'

3. Srare and prove Piimary:ije'composillon llreore;i.'... :j:
4. a) SlateCyc cdecohposili iheoiem.Lallbeihe lneai operalor on R3 wh ch

rt4
'poF prrbd rlierld-dd'do,oer"oo. by.1 2 .lrolon/'o

lz t t)
veclo rs o1 , , dr sal sting condil ons oi ihe cyclic decompos uon lheorem

b) Lel W be a subspace oj an lnner producl space v and 0 be a veclor in v
Prove lhar llre vecror o in w is a besl approximation lo IJ byveclo.s nwif
and ony f p-o is orlhogonallo every veclor in W.

5. dr S "r" " o provp C ln S.-nrol on osona /.lon p ocess

b) Provelhai everylinile dlnrens onal inner producl space hasan orthonormalbas s.
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