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Fhst Semester M.Sc. Degree(Reg./Suppl./lmp.)
Examinalion, October 201a

(2017 Admn. Onwards)
I\4ATHEMATICS

MAT1C02 : Linear Algebra

PART A

Answerlour quesiions from this Parl. Each question caries 4 marks:

' I el I oe " i-."r oo"?ro un 'L,poo, l t/..,, r lrt.\r-r.2!t-) )ri.
isT nverr be t ll .o r nd T r

2 Ler q= (1, 0, 1, 2) and u2= 12 3, t, 1) and iet W be the subspace

of Ea spanned by lr1 and a2, whch linear iunclional of the lorrn
i (xr, xr, x3, xa ) = cixj + crx2 + cax3 + ccx4 are ln tlre ann hialor of W?

L L.rW "ndW be >ub,oa.e . ol @ 1 . l4 orn.n. iondl /- ror.od 6V o.o.e I dl

'Wr+W o-W!0 Wo.

,1. Lel V be an n-dimensional veclor space and let T be a line& operator on V
SLrppose lhal there ex sl some pos tve integer k so that Tk= O. Prove ihat Tn = o.

5 Let T be a lnear operator of a linile dimens ona vector space over the lield
olcompl€x numberc prove thatT ls diagonalzabe ifi T is annihitated bysome
polynom alover ! which has dst nct rools.

6. Prove that every linite d rnenslonal nner product space has an orthonorrnal
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PAFT. B

lrom lhis parl w thout om tt ng any Unit Each qlestion cairies
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bl Lei V and W be vector spaces ov€r lhe fieLd F and lel T be a inear
' lransformalion lrom V inio W lhen prove thal there exsl a unlque near

hnsformauon Tii.orn w, n ro V- such that (T1g)(d)=g(T a) lor every g in

., ]|!& cnd,t a psubcp -.ord o od " h noo p

'rdrW, WiAo rr\ o
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the ann hllator ol W.

Unil - 2

1o al LetV be alin to dirnensionalv€ctorspace over the fleld F and lel T b€ a linear

op€rator on V Then provc lhal T Ls triangulabLe lff the m nlnral polynom a

forT s a product ollinear povnorn als over F

n ct v.e-ln(ed.c po 60\6 ( 6 r p o l- d_d 
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r bD d

on V 'n'n pro\e I a o"qo'"lil'br' rr '-o r'_ir a

poynornla lorT has the 
'orrr 

P = (x ci) (x cr" (x ck)'
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11. a) Lel V be a f nle d rnenslonal veclor space over lhe ield F Let,F be a
cornrnuting lamily ollr anqulable linearoperatoB on V Then p rove lhat lhere
exisl an ordered basislorV such thal everyoperator in ,'is represenled by
a triangular matrlx n that basis

b) Lel ?.be a commuiing lam y of dagona zabe near operalors on a fnlte
. dimensiona vectorspace V Then prove that there exsl an ordered basls

for V such lhal ev€ryoperatorin Fis represented inlhatbasis by a diagona

12. Lel T be a n€ar operalor on a linle dimen s onaL veclorspace V i f is lhe
clraracteistic polynom a for T, then prove lhal I(T) = 0.

Unit - 3

13 a) Lel T be a linear operator on lhe finle dimensional veclor space V overlhe
fleld F Suppose that the m n malpolynomia forTdecomposesoverFinlo
a prodlct oi near poynornlals Then pr.ve that lhere !s a dialonalzable
.operator D of V and a Nil potent operator N on V such thal

i)T=D+N
li) DN = ND and D and N are uniquelydelerrn ned by l)and ii) and each ol

thern is a poynomialin T

b) Slale and prove qeneralized CayLey-Hadr lon Tlreorem .

'r. a, appJ Ga-r-s rniorp'o.e rolF.-.lor'.0j 1.0.'..02 r'0. 11.

/r-'0 J 4 loobld d o']honorrdrbasrs ror '^rl'lle'tdnoed -_'

b) Let W be the subspace ol lhe inner producl space V and el ll ln V prove
rlrat lf a is a best approxirnat on to F by veclors in w lhen l] d s onlrogonal
to every veclor in W.

15. a) Prove that an odhogonal set of non zero vectors in an nner producl space
s linearly independenl

b) Let V be an nner product space and pj, ll2 . , F. be neaay independenl
vectors n v. Prove lhal lhere exisl oftogonalveclors d1, o2,..., cn in v
suchthatlori=1,2,...,ntheset{or,d2,,okl,k=l,2,...,nisabasslorlhe
subspace spanned by {[]j, ll,, ... lld.


