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01 . VECTOR SPACES AND

(EXTERNAL DEGREE)

REPEAT

Time: Three hours

1t
term subspace of a uector space. '

a vector space over a field IF'. Prove that a non-empty subset S of V is

of V if and only if. ar * 0A € S, for any r,U € S and a, B eF.
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, : 
{, e cla,rl, f (ry) = t}, is a vector space with usual ad-

ions and scalar multiplication, where the set C[a,b] denotes the set

1""q9d...S#t"9eus- 
functions definef, iq !h9 lnJeqval iq, bl SR.',

: 1, a vector space under the same operations? Justifv your answer.

set of vectors;

vector space.

set of vectors of 7 with n elements is a basis for V.

set of vectors of V may be extended as a basis for



(iii) Tf L is a subspace of v, then there exists a subspace M of v s

V : L @ M, where CI denote the direct sum.

Extend the subset {(I,2,-1,1), (0,I,2,_1)} to a basis for IR.a.

Let V be a vector space over the field ,F. Suppose that u1,u2,..,

linearly dependent vectors of V such that u1,u2t... turn_r are linea

pendent. Prove that u^ € (rr, ,t)2t . . . ,u*_t).

3. (a) Define t]ne range space R(T) and the null space li(") of a linear t
7 from a vector Space I/ into another vector space IrZ.

Find R(7),l/(7) of the linear transformation ? : R.3 -- IR3, defined

T(*,A, z) : (r i 29 * Jz,r - A I z, r t Sy * bz),y(r,A,z) e R

verifv the equation di,m v : dim(R(r)) + d,tm(Ne\ for this linear t
tion. 

i
(b) Lei Z:R3 -' iR3, defined byT(n,U,,z): (r*2y,r+y*z,z)

transformation and let 81 : {(1,1,1), (1, 2,5), (2,_1,1)} and

82 : {(I,1,0), (0, 1, 1), (1,0, 1)} be bases of IR.s.

i. Find the matrix representation of z with respect to the basis 81;

ii. using the transition matrix, find the matrix representation of ?

4. (a) Define the following rerms:

(i) rank of a matrix;

(ii) row reduced echelon form of a matrix.

(b) Let A be an Tn x n matrix. prove the following:

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

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

then ,4 and B have the same rank.
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the rank of the matrix

13-25 4

L413 5

14 2 4 3

27-3613
row reduced echelon form of the matrix

1 1 1 1 -1 1

1133 02
2733-1 3

2I11-24

(:

ad,joint of A as applied to an n x n matrix A : (ar).

notations, prove that
i

A' (ad3A) : (adjA) . A: detA. I.

tbe inverse of the matrix

ate row(column) operations, prove that the determinant of

l; 
j,:l

;') ' then o": (

,]," i ')

1 1 **, )
* ***), *n", e 11,12,23 € IR \ {oi



6. (a) Let P be a n square

^ 
+ I, prove that (1"

is consistent, for all

is consistent if c : 1

(") State Crammer's

matrix such that P2 : P and .\ be a real number sl

- )P) is non-singular and that

(b)

(1, -.\P)-1- In+ frr,

11-3r2*13*cra

11*2r2+(c- L)4-ra

2rr - 5r, + (2 - c)rs * (c - r)ra :

b

2

3b+4

J

5

1

t;
i1
|ji

ilr

t.

[;

li


