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(a) Define what is meant bv

(i) a vector space;

(ii) a subspace ofa. vector spa.ce.

Let v = {P(c) = 40c2 +.l1la+a2:ao,ar)a2):r: €R}beasetof all poly-

nomials of degree S 2. Prove that V is a vector space over K with the

following operationsr

(P+q)(') = p(r) + e@);

\aP\(r) = dPlo), for all P(e), Q(c) f tr/ and for all r'. r e llR.

Is it true that the seX of ail polynomials of degree 2 {orms a vector spo.ce?

Justify your ansiler.

(b) tet W1 6nd 1{, bc two srlbspaces .r{ a veclor spa.ce trz over a. feid F and

let 11 and ,42 be non-emptrtr subsets of y. Prove with the usual notations

that

(t &+W. =<.14\uWz) i

(ii) jf <,41 )=Wr a.nd<A.>=W, then <,41 U12 >= l't +11/2.
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Q2. (a) Define the foliorr,ing:

i. A linearly independent set of vectors;

ii. A basis for a rector 6pace;

iii. Direct sum of two subspaces of a vector space.

(b) LeI \4tyW2 be two subspacee of s. vectror epace V over the ield 1c,. prove

that y is the direct sum of l4/1 and If2 ifand only if each vector ?, 6 t/
has unique representation u=utt*wz,Iot some @1 € tr{l and @? e lt.
Le1. Li/1 nnd l,la he 1lvo stbrpacei of lR3 rleffred hy

Wr= U.r.h,c): a= b= c ) rr,4c €lR] anri liz, = [(O,r,y) :r.y € ]R].
Sho\,\' tiar lR3 = W1 ellyr.

k) i. Show that, ,5 = {1, o, cr} is a basis ol the set of a1l polynomiais of
degree ( 2

ii. Stale Stibnilz replaceDent theorem for a vecto! space .

Use this theorem to prove, for n*dimensional vector lpace y if
|fuyu2,... ,a"\) = V, rben {z1, rr, ... , u,} is a basis for V.

Q3. (a) Defne

(i) F.an6e space R(?);

(ii) NuiJ space N(")
of a iinear transformation ? from a vector space y into another yec_

tor space trt' .

Fird fi(?), N(?) o{ the linear rrans{orma:iio n T : V -+ 1R2, defineci
1,1'

?la+hs+cr2) = /a-4, D-c), where V - {o612 4 a1e 1 a, : ao, a1,a:, c € lB}
Verlfy rhe eqrarion dim y = dirn(B(")) + dim(ru(")) for this tinear
transforma,tion.

(hi Let ?: lR3 -+ lR3 be a line4r rransformaiion rleffaecl by

T@,y, z) = (,r*2y, :t+!J+2,.2), and let 81 = {(t , 0, 0), (0, 1, {r), (0, 0, 1}}



and B? = {{1, 1 0), (0, r , 1}, (1, 0, 1)} be hases lor R3

Find

(i) The matrir representaljon of? with respecl, to the basis 81;

1 1 i-la-i ! rr' .

(ii) The matrix representalion d{7 with respect to the basis 82 by using

trhe transition mat.ix.

(a) Deine the foliowing termsr

(i) R,ank of a mnlrix;

(ii) Echelon form of a. malrixl

(iii) Row redrrced echelon form ofa. malrix.

(b) Let,4 be an rn x n, matrjx. Prove that

(i) rou rank of t is equal to column ranlr of ,4;

(ii) if B is an n x r matrix obla.ined by perforrning an elen,enta.ry row

opera.tion on .a, then r(.4) = r(B).

(c) Find the rank oftie matrix

*20*4

*9 *10 *3

(d) Find the row ted{ced ecl}elon {orm o{ the matrlx
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Defne the term non-singrial matrir.
Let P, Q and R be sriuare matrices of the same order) where p a4d _R are
uon-si4guiar. Let O be the zero ma

/ ,''iti'"\t* 
same otdcr' Prove that

rhF inv.rce o{ he hrock ,,,_ 
[ _ i ; J 

.

l: i:)
i -;-''o; 'i "-' J

Hence lind the inverse of the matrix

fr:::l
l;;lr,l

05. t/a l

,, o = (t -l 
) ,,,." use rhe rnarfien,aLicat iriducrion tu pruve\1-1 I

o^= ('." -n, 
),rr,,aIn€r\

\ D l*2n J
tn"in:'';,, -{" - t* -.)1c- a)(a 1 64 c1 ror

n=l " u " l, "1o," a,6,c6r,s.

\". u. uf
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/*

cordition for ,' "*o* {dbr_;
ix of the foltowing syst"m oI lineor equ#

^t+!.t+z
Aytz

t+y+^z

and hence determine the values of .\ such
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