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L Delile rhc l,(lrrn ,, eigenvaiue , ofa linear transformation. 
f10 marks]

La t P.or.e thet a,u n )i n $qu{e mat
rlr wrrooe rri*gonal elc.o,,nr, u"u 

tt* 
' 

t" tt-ilar to a diago[al matrix

hau , linerLl't' outt'p"u,l,rrt 
"igunt:.o"eigenvalues 

of 
'4 if ant;1;:1,

rl,) L' r ..t bc , ,ri.lt-,r oJ u ller a s
,rrr.enr,arues r:,.4 is r:itt a.' t o, _ru 

that42= I Sholv that every

,!ot ' t25 marksl

:1. (a) Ddiir€ the Ncruls ,ErirLjnrum polylomial,, and ,,irreducible 
polyno_

mii:,1,' cfa srrrurce uratrix

(lr) stai'e tlie cle]1e]-Ilarrllron theorour. 
f20 rnarks]

Ily evaluatlng bh,: chara,ll,eristic poly[omial of the matrix

'(:; i)
l, , , _;/

pir:d a aoir-iiingu.lal rna:rjx P such that p llp is diagoaal.
Tl"nr"qfn441n6. 1*,l]r,hrhar B?-,4. 

" 
1no.**1



sirow that ,'l-1 =. - Li.U'-
of o::der 3.

' ) Frovp th{ f lloql A

i. Tl'e cbaracrrri.'tic polynomia,l of an n x n matrix / always

dirri6so a1'" rr,11 porvo of its urinimum poiynomiai.

ii. The c:h iuirct er'ls1 ic polynonial and the ninimum polynomial

of an n x n .rnatrix ,4 have the same irreducible factors.

I40 marksl

(,1) Lrt .4 and .li- bc two arbitrary malrices in .O,,",,. Let ,iluf be the

I ri ,r I:r\ . (?r ) r,rat :ix ol r rn form I | . By prenrultiplying ly'

lB t I
|.y a

1., .-.r I
'n.rtrix | | pr'. ,e r,hat det M - q,a,'(l). uhtrc

L',, I )
X:ra(i) is ttr': clii"r&r,,sristic polynomial of AB.

' l,o.rnLLl ilr.J.rl . r l-v a suitaol marrix ofrre folm I 
,l . 

I,

' r- ',r'. rh, r ..8 ;rnd /l.l ha\ip hp ramc cigen"",.". *lL iyu"|

fl denoie the ide]ltitl rHtrix alld zero m&tri:r ol orderr n respec-

ti\/el].

/z o o \tl
11 r r I,
\" ,)

2,4-6-I), where I is the identity matrix

[20 marks]

120 rnarks]



3. Let lr aDd )2 L,e trr: ,lishinct roots of the equation 
I

i'rhr:re ,4 and ll are rr:al s;,nrmel,ric matrices and let z,
vectcrs sati$fyiilli (A _ At?,,nt= 0 for, = 1. 2.
F c'r lhri !i1 Dltt, =.0.
l;,.'r'h rreousb.re(u{ 3 r].,: to lowing pair ofquadraric ,or_.lto 

t"tu"'

dr ..9c12 + 6cr2 + gra2 * 4r2r3 a 4rra, _ 4rr"r.

(,2 .= a;r\:2 + 5]",2 + IDr2r3 _ 12:4x1 * t3rp2.

I lry qlo3'

and a, be i*o 
.--

i70 marksl

\\ihat iE meant by at ,,inrLer product,, on a vector space?
\iirifl/ that the functjon < .. . >, defined by

.1 u,u > =. rrAr _ ,ry2 _ r2At + Bo2gz

i. o.. jr aFr Droilr .( o,r lR: rhere u =lr1,t2),u=(y,,yr1.

125 marksl

(a) il X is a linite dimerLsirnal inner product space and / is a ihear
luuctioaal on X, prove ihat the
$uch that,r{r) =-<:,r,i' >, or.}.""tttt " 

tttt"" *.l;:;;

(lr) Lr:t X be an inaer Ir:olluct 6pace and M be a finite dimensional
subspace of X. Prove ihat X = y6Mr, where Mi is orthogonal
rcmple)arenli ol,ru al1d e delotes the direct sum, IZS rnarks]

(0) ll,,iate Grarrt..Schrnidt process a&d use it to find the orthonomal
sei for tpan of 

"5' 
in l la,

wlrere 3 = { (1, 0, - 1, 0)", (0, 1, 2 ,1)r, (2,1,1,0)r}.

[25 mar}sJ


