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EASTERN I}'NTVERSITY, S,R,I LANK.A

(PROPER Al\D REPEAT)

Answer all Qreetionc lllirncr Thrcc Lours

01. (a) Explain whatr is meant by a vector opace?

Let I/ = {r I c € R, c > 0} and let th€ vector addition and eca'ler m[ltiplica'

tion be de{ined in the usual way of addition and scalar multiplication over the

ffeld IR, Ig V a vector sp6ce over IR? Justify your anower. [20 nark4

(b) Stste the necessary ard suf[cient colrdition lbr a non-empty subset to be s

subspe4e of a vecto! spa(e.

Let S be a nor srrply subset of a v€c1or epue ?' over the deld [' Prova tl't'

(i) (,9) ie the aet of all linear con'r.La1i6n orf the element in S.

(ii) the intersection oJ Ill the eu,bBpscee conttainrng 6 i8 ihe €malle8t subsp&ce

contoining S. [45 morlo]

(c) (i) Prcve th!.t la,g,z) = (s 1g,a + t,v + zJ,lot a'v' z e&.

(ii) Deffne the term "dircct cum" of tri'o subBpeces of a vector Epace'

, Let y be the vector space oft!-ltquere metricec over the field lR' If U and I{r

a.!e two sub8paces of symmetric and &nti-symmetric matlicee reapectivelI

then showtrhetr V =U @W, [3s marke]



02. (a) What is mea,nt by {he {oliowing ln a vecLor sps,ce:

(i) Linearly independ{,n1, vectors;

(ii) B6.ses;

(iii) Dimension.

Trind thr: vaiues of the (eal nu[rber ] eo th r,t the following vectors are iinearly

tndeP&ndent in R3?

xi= , Xz= , f,.r =

[30 marks]

Stste and prov'ri the Sti bnitz representatioB theo.err.

Hence deduce tha,t if 7 is an r-dimensional vecl,or spac€, then (n + 1) or more

vectors of l/ form a 'riaearly dependetrt eet. [4S marks]

(State any results that you mny urc with out proof)

Stale the dinrensi.on theorem aad use it to show that

rlim(SnT)>2,

where $ and 7'arc d-dimensioaal aubapacea of the rector space S,10. In general,

S" denotes l,jre set of all n-trrples ol elemenls o{ the fleld 1I. [25 marke]

03. Ilrove or dispt:ove the followingi

(a) s =" {(o, v) I os =' 0, r, g € lRi} is a subspace of lRl. lr0 marksl

(b) The functions fhi:,t are linearly independent on an interval implieo that they

are linearlv independeri on a sub irrt€rval- [20 marks]

(c) Anv 1;nee6ly independent subnet of a finite dirncn'sional vector epace can be

extend,id to a baeis. [so marks]

(d) ff,4 '= [rlir]"x,, then Aladj l\ * (detlL)Is, lyhere tu is the iden[ity mdirix of

ordet n. [20 Earks]

(e) If / : 1r r-r W is a linLear transformation a.nd Ker({)= {0}, then d is itjective.

[20 marks]
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04. (a) Deffne the following telms as applied to t linear tlansfolmaliol- $: V * W 
'

where V and trjF &re vecto! 8psce8:

i. Ru.nge space R({)

ii. Nutl space N(/).

Let / be a linea.r trane{ormation of RB

Ry finding the baees of jt({) and N(/), verif thal

dim(1R.3) = r({) +n(f),

. where r(/) ard n({) e,re, respectively' the ruk and nultity ofthe linear tranc-

fotmation {, [35 rna-r]e]

(b) What io meant by the following in a ffnite dimensional vector space:

i. coordiaate vectolB of a vecto!;

ii. tlansition matlix

Prove that il,{ is the trallsition m8'trix from ihe basio {t1,o2' ' 'tn} 
to the

baseo {6, yr,. . . , v"} of a vectol space V and -8 is the tr&nsition matlix from

the ba.eie {g1,g2,...,g,} to the baais {o1,o2, ",c"}, then {8 -' BA = I'
[40 marks]

(c) I{ 81 = {(1,0,0),(0,1,0),(0,0,1)} and B, = {(-2,1,0),0'1,1)'(-3'0'4)}

are two bases for the vector epace IR3, ihen verify ihe above reenit in (b)

[25 markel

06 (a) Let 
/o -e\

^= 
l L
\' o /

Using mathemaxical induction, thow th8,t

1; *. (3':1)n* ,,;t",r,, for n > r.

Heace ehow thatr if tr sequence of numllers 01, t2' . . . , oo, 8atisffes the recll!-

rence relation

on+\=4or-3a,-\' n >1,

trhen find e formula. for on in terms of or 8,[d co.

it

[30 marks]



(b) Define the foliowing. te,:mo:

(i) Non-singrrlar matrix;

(ii) Elementary row nratrices.

(iii) Reduced row-eche:lon form of a maLrix.

(c) Let ,{ be a non-singulaM x a matlix. Show that

(i) / ir row-equivrrlent to identity matrix of order ,r.

(ii) ,/r is a product of elementaf,y ,ow miitrices,

(d) Using the notio a of the partitioned matrir, show trhat

[rs marte]

[25 marksj

/\
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.e= 
| r _r z 

I
\,2 r 3/

is ror' +ingular, ffnd ,4 -1 and express -4 a* a prodrct of elementary row matri_
ces. .A.lso, using the equation

I t.= I tu,ti .at.lAl ""
ffnd .4 -r and checl with ,4-r lha,, yor.! have obtained a]:ove. [30 mllrks]

06. (a) If (a1, ar, . . . , a^) and (ft,gz,...,B,l are solution ofa syatem of linear equa-
tions,

f,oiio,'; = 6;, r<i<m,
j:1

prove tlrat

((t -. r)o1 + lp1), ((r * iaz + tlr),..., ((1 _ r)dr + sp")

is also a solutio a of the above lyotem of linear equations. [80 marko]
(b) Coneider the following sysiem of linear equatiore,

t -2Y +32 = 4,

2o'3y+a.z = i, '

1Ja - 411 ,l6z .. b.

Find the r.al ues of a aDd , such that the Bystem of equ&tion8 h&ve

i. no solution,

ii. a unique soLution,

iii, inllnitely rlany eolulione. [i0 marke]


