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STEru\ UNIVERSITY, Sru LANKA
EXAMINATION IN SCIENCI. - 2OO7

FIRST SEMESTER (Dec/Ja r, 2008/2009)

Proper and Repeat

Atrswet all questions Time: Three hours

a1 (,, D'e,ffrc what is mea[t by

(i) a r.et:tor spa<:e:

(ii) 6 srtb$pa.r of e vector space.

Let 7 be a ve<:trrr spar:e o,er a fielrl jF_ I)rove tirat a IIon edrpty slfiset ,l/ of l./
is a *rbspace of y if and only if d:t + py € W, tor tty :r,t1€ y and a.l € f..

ln
Lety={Ia,X': n, €lR,r/ e N } t e re set of pollrxluials in one variablet5 I
with leal uieliir:ielts. TLe vet,bor arlriihion arxl scal*r nrrltiplicatjtm are defined
as follows

/.-- \ /" \
{I"'t'} r ([r,,x'] -t(,', {r")x"
\r=r, ./ U-r / ;

where a, :0, if r > tl antl l" : 0. if r > r.
/\,'lF"t'j In.,,-Yi. v,, c R.

l'rove tl$t U is a \,drtor spa(s over the fiekl lR.
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(a) Defiue the following

i. A [neerly independent set of v€cttrrBi

ii. A bards ft)r a qector sprrec:

iii. l)irnergiol ofa vet,to. np*o. 
]

(b) l,€t l,/ be llrr n ditrensicnal ved,or lipAce. 
]

show tlurt 
i

i. A linearly ildepe d$lt sei of vect<xe of y wiih ?', element$ ie ,, tusis f,xl

ii. I;y finearly irdep€r*lerr Het. (,f ver:i*irsr of r ruay be ext€'ded ," 
" l"rdrl

,ii lr r"r; a *rrhr,pa<:e .f v, rierr there eed,JrB a srrlxpar€ , ", u *n" t*'1
V : L@tr!: 

I
() i. f,* {r,l,rr,ar} be a linearly independent lrubeet of Z l,rove or rlisprrx,e, ifl

".: tL+ 21t + ru, ll=2u+o+ a\<l z = u + 1t + .r, ttren the set {r:.7, ri I
iq lineuly depenrlent. I

ii. [,rt,9 = 12,r.:t-l2..u r]l lre a srbser.f F2, wt** nr= {f*", , *.1
Irc I'e set rrl all pol'rornia, of rlegree < 3 with re.lrl ."r"fii;t". l\x(t I 1,. I:d::::;;'" I

tt' 
l;:ff;:rorr,ar.ion T rnrrn a ver.trrr sp*(r y irjkl uo,no"" u".ro, I
spv* w . I
l'irl<l J?("), JV(?) of tlrc linear trnnsfirrrration T : lR. _+ iF1, de,filotl by I

T(t1,n2,q,ra) = xir + (.82 + xi$)n + (n2 - na)xz, I

ffi,,", 
H:#: iE:::'? J{l:::::::il::ffi 

|
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(h) Let ir : R3 * lPr, $here IPi, : {i *"t r o, e R} be t}re sef, of polyn<rtials

of degree S l. be a linear tran*lo ation deflrred ly

T(a, fr , 1) : a a (B a 1)x + (1 - o)x' + 1c3.

!'ird th€ matrix repxe$etrtation of I with re$poct k, the ba$ig

lJl = {(1,i,1), (1,2,3), (2,-1,1)} ar<l B2: {t+r,.r+t2,r,24r:3,r:t} rf
Nt anrl lP1 rorpeciively.

) Let T I R.'r --; lRt l:e r lirear trnruformatiou deffned ly
T@,y,z) : (r +2at n + s + z,z) ald lor & = {(1,0,0), (0,1,0), (0,0,1)}

and "g2:{0,1,0),(0,1,1),(1,0,1)} be basen forRrt. }'i[d rlle marrix rer]

of T with retspect t$ the basis .g2 by ruing the traneition Mtxix.

the following terrns

(i) Rnnk of a rnatrix:

) llhelon fonu of a maf,rix;

Rrmr reduced slrelon form of r runtrix.

A be {1! m X 
', 

m{rt ix. Prove that

rorv rank of ,4 ie e<1url to <xrhuun mnk of r{l

if B is an rn xr uratrix obtainal by perforniug ritr eleutoutsry rov operati(m

A, theu r(,,{) = r(B).

x4llk of fIIe nllltnix
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(d) l,.ind the rorv rcrhu:erl exhelon fortn of the runtrix

/r L r r _r r\1,,r, o rl
fzr.rs_,rl
(, , ; ; _; ;/

Q5. (a) Define the ftrllowirg ten rlr $,s appliod to an D, x ,, ttatrk 
"4 = (aiJ)_

(i) Cofur:tor .411 of alr ele,rue.ni a;3:

(ii) Adjohr of ,4.

I'rove tllat

A. (",tjA) : bdjA). A =.tetA. t,
where ,, iB the ,r, x ,, identity roatrix.

(b) !'iud the inverse of the matdx

(,) lbv

KD
deternitxrnt (rf th(| ,,

f a _z r I
lr , _rl
l, _, 3J

l'rove th{f if l' i8 a hatrix obf,ained {r(nn 1r rllat ix
(i) rr tjplying a row of,{ lry a s<:alar a# 0) tlrcn

lal = r, lAl.

(ii) identrauging twrr rons of /, thon llll = _ l,{1.
Use rnathematir,nl ildtrction or otlterwi!€, provs iihe
natrix

1

0

000
000

100
c70
7xl

.00

... 0 0

". 0 0

0

0

0

0 ... 1

0 ... 0

4



where c: 2cxxd, which aris<n irr the $tudy {rf tx ttweree
. siul(z + 1)d]

by Lar4rrurge's urel,hod is -#.
vibratio[ of stritrgs

$tate the rece*sary and sufir:ient (xmdition for a syslreru {tf linear eqlr{ti(m$ tr}

be c,0rlei"etent,

Redtn,t the ?rugmented rlrtrix of the f(rllowing rr]'ut€to of liuear sqnatiorLe to

it8 row f,qhlced echelon forEr arld lrencr deterrqile the qmditi([rB od non tero

sc.tlars rr11, ol2, azt, azz, l\ ard lrl liuclr tlrai the $$*ero hhc

(i) a rufq[e sol1tion;

(ii) ro solutim;

) ruore tharr one eohrtiotr,

drlltl! + d!2:82 : bL

ll?:liL + tl2}lrt : br.

row redrrced e<Inkrn form, che,ck rvether tlre following sy,rtun of eqrratiots

, if m, 6nd the solrrtiur(s).

x1+ r,r - 2r.r+ Rlr

4rr-2nt*r't*2xn
3r1- n2*3r7y-2x1

5rr*3nr+4s3-Asa

*r*2at*x.:t

2u1 + *z- 10$x

2n1*3q*13

-4
20

18

pmve C!{tmmer're nde for 3 x 3 r&itlix and use it to s;ve
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