
EASTERN T]NIVERSITY, SRI I,ANKA

DEPARTMENT OF MATHEMATICS

EXTERNAL DEGREE EXAMINATION IN SCIEN

COND YEAR FIRST SEI\4ES TER - (?00$ I ?0 a4) 8. (2a0 4 / ?a45)

T.TITTW / A TT(aITqT' 
"NNR 

I

EXTMT 201 - VECTOR SPACES ANL! }TIATRICES

PF-OPER AND REPEAT

ull questions Time: Three hours

(u) Define whal is meant by

(i) a vector space;

(ii) a subspace ofa vector space.

Let V = {P(c) = aot2 + 4te + a2 : ao ) a.1)

nomials of degree :! 2. Prove that V is a

following operations:

{P + q)(') = P(e) + qt r);

(dP)(r) = dP\i\. for ail P(ll), Q(r) 6 v and for a.ll r,. r € lR.

T-s it true that the set of ali polyromiais of degree ? forms a l'ector space?

Justi{y your answer.

(b) Let IY1 and trVr hc two snbspaces of n. lrector spa.ce tr/ over a lield F and

let ,41 and ,42 be non-empty subsets o{ y. Prove with the usuaj notations

that

(t) wt+w, =lWtuWz) )

(ij) if <,4r;'=W1 and <.At>.=IF. tlren j,41 UA2 )=WrlWz

dr, c € R] be a sel of a.ll poly-

Yector space over lR with the
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Q2. (a) Define the following:

i. A linearly independent setr o{ vectors;

ii. A basis for a vector space;

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

{b) LeI W1,W2 be 1wo srrbspaces of a. vectror €pa.ce y over the feld f'- Prove

that y is the direct sum of I4/r and Wr if and only if each vector o € Y

has unique representation ?r = tor * tur, for some t01 e 14/1 and u2 €W2.

Let I4/r and I4lx be iwo subspaces o{ 1R3 deffned hy

W1= I.\a,h,c): a= h = c, a.6,c E lR] and W2 = {{0,r,?) : t,y € lR}.

Show 1.hat lR3 = Wr 0 lfz

(.) i Show thal ,9= {l,c,r'} isa basis of thesetof all polynomials of

degree ( 2.

ii.-State Stibnitz replacementr theorem ior a vector space .

Use this theorem to prove, for a-dimensional vector space y if

llu1, rtr, "', t"jl = V, tben {u1, 42, "', oo} is a basis for V,

Q3. (a) Deffne

(i) Range spa.ce .E(Ti;

(ii) Null space N(")

of a linear transformation 7 from a vector space y into another vec-

tor space W.

Find fi("), .Ar(") o{ the linear l,rans{ormation ? : V -+ JR2, de{ned

by

?{aalnacr2\ = (a-6,6-c),where1'={anrzIa1cIa2 r o6,41, a1, n f lR}

Verify the e<yration dim V = dim(F.(")) + dirn(,nf(f)) for thie linear

1.ra.n sform sli on .

(b) Let ? : 1R3 -r ts3 he a liaear trans{ormatrion deined hy

"(a,y,z) 
= {r+2!1, o+U+2, z),andlet B1 =i(1,0,0), (0,1,0), (0,0,1)}



and B: = {(1, 1, o), (0,i,1),(1,0,1)} h' hases for lR3

Find

(1) The matrix represenL&tion of ? $ith respect to the basis 81;

(ii) The matrix represen tation of 7 wilh respect to the basis -Ee by usitl g

the transition matix.

Deffne the following terms:

(i) F.ank of a matrix;

(ii) Echelon forro of a matrir;

(iii) B.ow redlced echelon form of n matrk-

Let A he an rn x z matri" Pf'rP rh:rl

(i) row rank of .4 is eqrral 1o colrrmn rank of 
"1;

(ii) ifB is nr m x r malrix obtajned hy perL ning ar elerrr'ntaty row

operalinn nn 4 Lhin "14) = r(F)

(c) Find the rank ofthe matrix

\/

r 1f DiC,'!ir: l1n\ /
\' - ,..'
\.- i: -:-=={ o'r'-t--<.q..{i'! i,5/-

(.)

(b)

l2
13
38
21

-3
-4
-11

-20
-7 -2
-9 -10

form of the

5 6 8 -1
430t)
10 1? 16 -2
1200

(d) Find the row reduced echelon malrix
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Q5. (a) Defne 1he term non-singul:rr matrlx'

Let P, Q and -R be square matrices ol ihe same order' where P and R are

rron-singutar. Ler o be the ^.?Yi:"T* same order' Prove that

r,he invF,se or th" htock .",,.'" | . . i . .. 
1 

,"

\oinl
| ,'io\tll
\-o'c"'i o'/

Hence find the inverse o{ the natrix

t'l I : :)

l,l;:J
(b)

(")

,l. o = ( 
t -t \ , ,n",' use the maLhentatica L in d ucl iol lo pr'Jve

\r -1 /

o^ - ( 
t*r" - 41' 

),ro,ulr,,eN.
\ tr 7-2nl

show rhatr detA = (a - b\(b - e)(c- o)(a {b* c) {or

/r r,,\
o=1, o c I whet"o 6'ceR

\d3 63 l/



1l DEc 2!r3
ihe necessary and

to be consistent.

sufrcient condilion {or a system of linear

the augmented matrix ofthe following system of Iinear equations

^s+!,i+ 
z =

rcduced echelon lorm and hence determine the values of ,\ suclr

he system has

unique solrrtion;

iio Eolutron;

thaa oae solution-

is Cramme.r's rule?

Crammer's rule to solve the foilowing system of linear equations.

2c1- 5s2 + 2ca = 7

,1 +2t:z- 4,r3 = 3

Jfr -4Jr -Of. = 5-


