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1. (u) i. Define vector addition and scalar rnultiplication on a set

l/ - It r €.JR r > OI eq fnllmrrs.v :1r:r€IR.,r > 0) asfollows:

r @g : ny and & O r : tru'dfi,y eV, Va e IR..

Show that (y, cn, i";) is a vector space over lR.

ii. Let Z3 be the set of tuples of integers with vector addition '*'and scalar

rnultiplication' . ' are defined by

(l,m,n) * (l' ,m' ,n') : (I * l' ,m + m' ,n t n'),

u.(l,m,n) : ( [a] l, [a] m,lal n)

whcre [o] is the integcr part of a and l,m,n,l',n'L',n' e Z.

'l.s (23,*, .) a vector space over the field iR.? Justify your answcr.

(b) Which of thc following scts arc subspaccs of IR.3. Justify your answer for each casc.

i {(4, l,m) : k2 : m2l;

ii. {(a, b,c): a2 +b2 +-"' < I}.



2. (a) Define the following:

i. a li'nearly i,ndependent set of vcctors;

ii. a basi's of a vcctor space;

(b) Let I/ be a vector spacc. Show that

i. any lincarly independent set of vectors of. V may be cxtcnded to a basis for

V;

ii. if ;, is a subspace af. V, then therc exists a subspacc IVI of. V such that

V : L @ A,[,where O denotc thc direct sum'

(c) Let V be a vector space over the field IF'

i. let {u1, 
,tl2t. . ., u,,} bc a iincarly dependent subset of v with cach q * a, i :

L,2,"..,n. Provc that, there exist ui (2 < i, < n) is a linear coLbination of

the Preceding vectors.

ii. iet,S bc a subset of i/ and u,n e V.If.u € (SU{u}) and u d (S), thcn provc

thatue(Su{a})'

3. (a) Define:

(i) Ranse space R(T);

(ii) lvull spoce N(T)

of a lincar transformation Z from a vectror space V into anothcr vcctor spacc

W.

Find .B(?), lr(") of thc lincar transformation ? : lR3 * IR3, defined by:

T(n,A,z) : (r *2y *32,r - A * z,r *5A+ 5z) V (r'g'z) e IR3'

Vcrify the equation, dimV : dim(R(f)) + dim(,V(?)) for this linear trans-

formation.

(b) Let ? : R3 -* R3, defined by T(*,U,Z) : (r *2y'n +A * z' z) bc a lincar

traniformation and let Br : {(t, t,1), (1,2,3), (2,-r,1)} and

82: {(1,1, 0), (0, 1, 1), (1,0, 1)} bc bases of iR'3'

i. finri thc matrix reprcscntation of T with rcspcct to the basis 81;



ii. using the transition matrix. find the matrix representation of ? with rcspect

to the basis 82'

4. (a) Define the following terms:

(i) elementarY matrir;

(ii) rou red'uced echelon forrn of a matrix'

(b) Let A bc a non-singular matrix' Prove the following:

(i)A-,canbeobtainedbyapplyingthcsameclemcntaryrowoperationswhen

transforrn ,4 into identity matrix; I

(ii) if B is a matrix obtainccl by performing an clcmentary row opcration on A'

then A and B have thc same rank'

(c) Find thc rank of the rnatrix
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(d) Find rhc row rcduced echcron 

f 

r: "rrr:;";,\

I o 11 -5 3 
|

[;t:;,l


