
Elili,nuRN
-UB!-YE:EI.EY,_EE{IANEA

D}iP
]TICS

q*Egj,f:D- EXA MTn:\Tr or\

{:ll{:!rr?S!

q--*e

4z

FUUUI-'!1]I:4ESISe

EEEEAT
MJ!: AO,I.:YE-QTQ]& SPASEI AND-NAATRICES

wer ali 1;lu€sl,ions Time: I'hree hours

1, (a) E:nplain "r.hat is meDlrt by

\\ i a vt" tor space.
\[
N :l a rul.jpace ofa vr\ toj slacc.

(b) Let I,' be a vector spilce cx,er a fleld ft, and
L. prcrver that Il/ is a srrbs,pace of I/ if and

"t,1, € 14, ancl fox every a, i, € If.

po marksl

I4l be a 4on-empty subset of
only if at: a by e I4l for every

135 marksl
(c) Let 1,1^*,, be the set of all real m x n matrices. For any two malrices

A . [.,,i..^,, ard lt = l',.,1_ ^ in M^"o, and for any ) € R define an
ad(litier €; drru !.atar rrultipllca, jon O as follows:

la,ij,"*" a [F,1",", = Iari + gri]^*-,

\ ct [a4l_^ = [)dit_*",
P'r-e lar (il,r^, n, rD. O) ir a rr:crel spaqe over r,he field R. [+b marks]



2. la) I efire the fc'llowing,:

ii) a, J.irrearly indelerrdrint set cf v€ctors,

(ii) a brrsis for a vector rpat:ti,

(iii) riirre,r,sion of a vo(tol space [tS marks]

(tr) l. rt i/ h,: ar n-dimen.sicnill ver;lor spac{r, Prove the followiirg:

(i) r\ liaearly indr:pcndcnt set of vectors of y with n elements is a basis

lor l/;

iii ) .r\ ny lurearly indeloetdenh set of vectors of V may be extended to a

lrasi: for I,'.

[so marks]

lc) i.. l,el l/ be:r, ver:tor space o'/el the field lR. Suppose that (r,?,2) is

) irLt arly indep,:ndernt BequerLce o{ vectols rn V. Let u = s - a,

'/t,.= u - zj u: z-f d//, where o is a s,:alar. Prove that the sequence

fur. l. ar) is linearly rrependt,nt iI and only if a : -1
ji ltn 0, vecl,or spacc the sequfDce of vectom (s1,r2, ,an) is given to

tre lirearly inr:lepen<1ent ard y : laixi wl[ere d1, d2) ', .!n ale

sca,l:rrs wilh or # 0, Frove that ti? sequence (U,1:2'la, ",1)*) iE

a l,o ii'rearly in,teper'.lenr.

120 marks]

(d) .ti:r.terrd thri subset [(1, --2, ii -'3), (0, ?, -9, 2)] to a basis for lRa.

[15 marks]

3. (a) l:lllr,te arrrl prove tlie dimerrsiori lheorem for two subspaces of a flnite di-

n::rnsro:nirl vector spa.ce. [30 marks]

(b) l.,rl.[ir1,'u3,...,u,] be:l b.r,siir of a finite n--dimensional vector space V

i. L'rove tha,t for each s in thr; range 1 to n - 1, inclusive,

V: (,{u.u uz, . .u")) @ ([':"q1,u,1r, ,u'])



.i. !ihcnu that if 31 anci 52 axe two dir:ect complements oI f.iDy, th;:{ ?lW

i |t-

!,i" v t:""l;" ?,

x
:"4*-=--,=diml..' - 2dirnli < din(Sr n sz) ( dimv _ dims. .'{@

45 marks]

\ (.) 1,, I l' l,r a linite rimenriuna.i

\ O.o*, tiral the ouolLerrt roac.

A ,llrnlli'r'r1 : a,",r,. A,u,W.

'i/rictor space and llr be

l'/14l is also finite dim
if

l}tflne

(i) Ii.arBr space lt(tf),

ii') l{ull space N(?)

marks]

l-a (u)

'?_
of o linear transfor m tior ? fron) a vector space y into alother vector

spate W.

li'irLd l?(?), N(17') of ihe linear transformation. ? :

by

l2O marks]

R3 -+ 1R3, defined

I

'l' tl,x, y, z) : (o I Zy + 3^:,. I "- A + z, r + 5,A + Sz), V (c, g, z) e Ri.

Verifi the equatior (lim V =, dirn(fi(?)) + dirn(N(")) for this linear

tra,6sformation.

lB0 marksl

(b) Lrl, 7 : Ro -+ Re b,: a linear trarrformation defined by

'i-k,!', ).') : (2t + p ,F ';tz, 3.t -- lt +2,-4r+3y+z),V(r,s,z) e JRs.

Let I'' .= {(1, t,0), (0,1, r), (1,0,1)} ard B, = {(1,1,1), (1,2,3), (2, _1,1)}
L-r bases 8or lR3, Irirxl

(i1 tILe;rralrix repl:esentatiou rl f with respect to the basis gr;

(ii the matrix represeotahior! ol f with respect to the basis .B2 by using

the 1;ransition m&trix. 
'

["lo marks]



5. (a) Deline the followirg tern3 as applied to a matlix:

'' r,5allKl

il. Echeloa form,

. ii. Ro,r'ruducnd echelon forr:r.

'[tr 
marks]

(b) l,et A be arr n x n qratrix. Prc've that

i. lrrp 16s[ of ,4 is equal 1c <ol rmn rank of l;
ii if -El is an n x ,r matlixj oblained by performing an el€mentary row

oFer..lilD on l, rh:n i(,4j ==r(A),

145 marksl

4

5

3

13

[20 marks]

(d) Find the rr:w reduced echelon form of the matrix

011 -53
2'-5 31
4 r 15

120 marksl

(c) Firrd thr: ralk of the rnatrix

f r r -z r
lr + r 3
I

l.r' 2 4

L 2 7 -3 6

4



,,,)6, (a) Iltare ihe necessar.t. and suflicient condition for a svstem
lionii 110 be col1siste]tt.

Iledrlrr: tire augmented rnatriK of the following system of lineo. .Oouffi

a:, + blt : e

er+d'A = f
tl ir:s ro1[ redl€et-l echeloq f;i.t[ and hence determir]e the conditions on
a b,c,d.e and f sur:h thab tlt€ $ystem has

/j) a uuiqur: scluritn;

(ii) oo solution;

llii) ffrcue than one solurion,

J30 marksl
(b) -iire 

1':tr:m of eql rtions

2:t+BU+z : b

3x 1- 2.j --42+7t = k+4
r+b_z+2t = h_I

i:, krrori,u to be corrsisbert. FitC the value of & and general solution of the

(c)

it ri!tcm.

b'11i(. l:{carnrrx'.r.'{ ule li,r i'i >. l
s, ritcnr of equaiior.Ll

lso marksl

matrix and use it to solvethe following

2:r\ :::\',ijtcz + 2x" =
:tr 'l'2.,z - 4:h =

,3rr .* ,ltz - 6zr :

7

3

5.

[30 marks]


