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D-fine n har i-.n,arrl l,v

(t) d r""tot ,pa., .

(ii) a stbspace of a r,'ector space.

LcLV: b:z>0.r € 1R] Dcfinr: addition "(D" and scalar nnitipli.aiion

"o" as fbllows:

xGY:x:'9

rar:x:r

for a,ll r € lR and for all r,y € y. Prove that (y,el,tl) is i:r vcctor spacc over

lR.

Let 23 be the slrt of tuples of integen with addition '+'and mr tiplication ' . '

are defined by

(I,m,rr) + (L' ,m,' ,rt') : (l + I' ,rn + m' ,rt + n').

a.(t,rn.n) : ( bl l, l;] m, k, n)

where kr] is thc irrtcgcr part oI .l 
^nd 

l,m,n,l' ,m,' ,n' € Z. J

Is (23, t-. .\ a vector space over the fielci lR? Justify your answer.
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2. (a) Let y be a vectcr space o1€r the fie]d F. Prove the followingr

r. lfD1,u2,. ,L^ arc linearly dependent vecto$ ol y such that q, r,2, . .

a.re linearly independert, then tn € ({..1, t'2,. . . , u^_1Jl .

ii. If zp and T,6 are linearly independent vectors ol I/, a[d u1 = at 0 +

ol: c?ro+dlb, where a,b,c.d € F.then ul ard?r are linearlv

if atd o*Iy if ad, - bc I 0.

(b) State the dimensior theorem for bwo subspaces of a fiIite dimensional

space.

Let LL a.nd [.I2 be subspaces of a vector space l,z If dimuL = jj
dimV = 6, show that I ft U2 contains a non-zelo vector_

If dimt/, : 2, dimu, : 4, dimV : 6, show that tl * U2 = y 11un6

urnlJ2:101

(c) If tr is a subspace of a vector space 7, prove that there exists a subspa.e

I/ such that V : LOM. where fll delotes the direct srrm

3. (a) Define:

(i) Range space R(T):

(i) Null space N(T)
'of a lineax trarsformation 7 ftom a vector space y into another

spacc Id -

Find R(7), N(7) of the linear tra,nsformation ?: R3 + R3. defined

T(r, s, z) : (r + 2.g + 3z,r y+ z,r+5y+5.) for alt (:r,9,2) e

Vprifv th" equarior. diml-/.-.1im{Kjr-d;m{lf f)r for il,e iopdr

formation ?.

(b) Let 7: lR3 * R3 be a linear transformirtion deJined by

T(r,iy,z) = (r+2s, r+y+2, z), and let .B1 =i(1,1,1),(1,2,3),(r,-1,
and B, : {(1, i,0), (0, 1, 1), (1, 0, 1)} be bases for lR3. Find
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(i) The matrix representation of 7 with respect to the basis 81;

(ii) The matrix representation of 7 with respe.t io the basis B, by using the

transition matdces.

Define the lollowing terms:

(i) ran& of a matrix;

(ii) nw nduLed .chelon Jorm of a rna'rix.

Let ,4 be an m x n matrix. Prove the lbllowing:

(i) row rank of ,4 is equal to colurnn rank of ,4;

(ii) if B is a matrix obtained by performing an elementary row operation on

4, r""n 4 and B havc 'he .amp rank.

Find the rank of the mat x

111
113
2r3
2\ 1

1 -1 1

3 02

1-24

Find the row reduced echelon form of the matrix

7 3,1 2

011 -53
2 5 31
4 1 15

With the usua.l notations, prove that

A.@aj$: (adjA) A: d.etA. I.

Hence, prove that adj(attj A): (d,et A)"-2 A, where,4 is a n x n mat{ix.

Lei ./ be the.lx x n rca,l matdx with every entry equa,l to I and let A : aI"+ PJ,

where cv, B be reai numbers a.lrd 1, be the identity matrix of order n.

j. Show thai dclA -d^-'(o- aJ).



i- lf a l0 ar:i a I -n!, prove that ,4 is non-singular by finding an
1

for jt of th. fcll;r,: l),+ tJl.
Deternine 1,he inve$€ of ihe matrix

35333
33533

6. (a) State thc necessary and suffcient condition for a system of ]inear

be.onsistenL

(b) Find the condition which rn$t be satisfred by h,yz,yz atri^ a,t I

the systen of linear equations

i1 - f3+3r4+a5

2:Lj+L2-2xa-ri

h+2:t2+2r3+4ri

12+xt+5ra+6.t8

3x\+5a2-lr3

-2t1 t2 - 2t3

91,

9..

92,

A4

has solutions.

Find all the solutions for 91 : -3, r/2 : 5 Az : 6 and At: -2.

(c) State and provc Crarnmer's rule for 3 x 3 naldx aDd uso it to solve the

system of linear equations:

-4;
5;

,5.


