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PAFT A

A.swerlour queslions lrom lhis parl Each qlestion ca(es 4 marks

1. Lel T be a linear operalor on F3 deiined by

T(tr. xr. x3) = (3tr + x3 2xr + x2. xj + 2x2 + 4x3)

Whal s lhe matrx o' T rn the sla.dard or{iered basis lor F4

2. Lel V be a ln re dimensiona vector space over lhe Ued F and er W be a
subspace of V Then prove Ihar dim W + dm W0 = d m V

3 Fnda3 x 3 malrx lorwhch lhe minimal polynomiat is x2

4 Lel W be a. nvaia.l subspace lor T The .haracterislc potyno'niat to. the
reslrclio. ope.alor Tw dvdes rhe characterstic poynomiattor T Then prove

thal rhe mininral polynom al 1or Iwdvdes lhe m n ma poynomra tor T

5 LelTbethe inea.ope.atoron R3wh ch s represenled n theslandaljorclered

-r..:'j!_'T^.,..a...
. ,t
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App y rhe Gianr Schm dr process ro lhe veclors 0r= (3, O. 4). lt, - ( 1. O 7)

l13 = (2.I I Il.10 obrar. af orlhonormalbass lor F3 wlh slandard in.er prod!ct
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Answer4 quesl onslrom lhis parlwilhooiomitl ng any Unn Each question cades

fl l t Nf[ It l

Unit-l

7 a) Let T be a rnear Iranstomalon 
';om 

V nlo W Then prove that T s non
snqllar r and only iT ca es each linea y ndependenl subsel ol V o.to
a Ineary .dependent s!bsel oi W.

b) li S is afy subsel ot a j nte dimensona veclor space V. lhen prove thar
(S )' s a slbs'race spanned bV S

10 r)

LelVbeai.ledmensona veclor space over lhe I eld F and et

tir . r,,) bea. o.dered basis iorV Let W be a veclor space over lhe same

I eld Fand let llr, ,lln be any veclors in w Thefprovelhatthere sprecsey
one rnear lra.stormallo. Tirom v nro wsuch tharT(r= lJ j= l... n

li A s an m ! n malrix wilh entries in the ireld F then prove rhat row
ra.k (A) = co umi a.k (a)

Lel V be a. . d mensional veclo. space over lhe rred F and et W be an
m dihcns onal veclor space over F. Then prove thal lhe space.L(V. w) s
I n t.,p dime.si..al.nd h.r.limFnsi.n mn

Lel B = {(1r 12,.t3) be lhe bas s 1orC3 deJined by dr = ( 1, O. 1) (, = (1 1, 1).

(3 = (2. 2 0) Find lhe dual basis ol B.

Unit - ll

I T be a hnea. operator on a I n te.d mensional space

lhc dsincl characlenslic values ol T and ei W be
c I nen pr!rc rr.r ro ow n9 rre equ'va enl.

The ch.raclersl c Do ynom alior T sl=(x c-)d,
drm W - d. i= 1.. .k.

(r

)

) din Wr + +dim Wr= dim V

b) Prove lharsrnilar marric,ps have lhe same chara.tersl. potyfomal
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Slale and prove CaVleV Hamilton Theorem

Lel Tbp ih. inedr operaloron F_ lhe malr'^ ol wlrr.h in

b"." .l I 'l Prove that the only subspaces ot F2

b)

r2 a)

ls a)

by (1. 1)

Let.t be a commllfg familyol diagonalizab e inear operalors on

dnensiona vector space V. Prove (hal lhere exsls an ordered

v slch rhal every operalor i., s represe.led i.lhat bass by a

Lrdopop! o Fr.rI po" . q o.or,6.'o.od b o.r16d
a ong the subspace spa.ned by (1.2).

Unit lll

Stale and prove primary decomposilon theorem

I V is lhe space oi a poynomiaLs ol degree lesslhaf o. eqla lo n over a

lield F, prove lhal lhe diflerenlialod operalor on V is nilpolenl

Lel F be a l e d and lel B be an n t . mal x ove. F. Ihen prove lhal B is

s m lar over the iieid F lo o.e and or y one matrx which is in raliona iorm

Ler T be lhe inear operalor on F3 which is represenled n tho standard

2A A

ordeieo !r! D,'1.ro" o r 0 Dor"11 ld(ro, ." o

00 I

whal rs the T cyc c subspace generaled by lhe vector (1 1.3)?

Verty lhal rhe sla.dard nner prodlcl on Fn is af inner prodlcl

'6... 
'rapoo' 

.pd"ddpl l - o.o.tonFda
o , , . . orlt ooo , ,t . - o ..,r Lrttld.

ior each k = 1.2 n the sel {o. ur} is a basis lor lhe subspace

span.ed by llr. . llr
LelVbe!..alorcompexveclotspa.ewlhan n..rp.!ducl Showlhallhe
quadrarrc lo n determ.ed by the .n.r prodLcl sal sles the pd.a eogtam

aw l0ilr ]'?+ i | 12=21 r'z+2 l\l'|


