
1246

(b) Prove that if G is a generalised inverse of XX,

then

(i) G' is also a generalised inverse of XX.

(ii) G X' is a generalised inverse of X.

(iii) XG X' is invariant to G

(iv) XC X' is symmetric, whether G is, or not
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Section A

(a) Define Involutory, Hermitian and Unitary matrices'

Show that the matrix A is a Nilpotent matrix of

index 2, where

(a) What is meant by Spectral Decomposition of a

symmetric matrix? If A,(i = 1,2,......s) be 's' real

symmetric matrices, gach of order n, such that

Xi=, Ar : I, where I is the unit matrix of order n,

and if r, be the rank of A, such that >i:r ri : n,

show that each of the non-zero characteristic roots

of A, is +l

(b) How can we find the inverse of a non-singular

matrix by using elementary transformations? Find

the matrix F which, when pre-multiplied by A,

interchanges columns I and 3 and multiplies column

2 by 2, where

'7

I

123
123

-t -2 -3

(b) If A = (a,,) is anY m x n matrix, then prove that

(i) tr(AA') > 0

(iD lf A is a symmetric matrix of order n then 321
154

tr(A): LZf,

(a) Suppose that a (p + q) x (p + q), M matrix can be

partitioned into four sub-matrices as

(a) Using Gram- Schmidt Orthogonalization process'

construct an orthonormal basis from

8

2

x, =[2 l2f, xz= [4 l0], xr=[3 i
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M=

3

AB
B,D

(b) Reduce the quadratic form

X'AX : 6x,2 + 3x22 + 14x32 + 4x2x3 + l8xrx, * 4x,x,

into canonica'l form and hence determine its rank

and index.

(a) State and prove Cayley Hamilton theorem and use

it to find A-2, where

where A and D are symmetric matrices of

dimensions p x p and q x q respectively. Show

that
6

M

where E : D - BA I B, F : A IB and such that

the inverses which occur in the expression exist.

(b) Express

(1 A-1 + F E-lF'
-E-t F'

-FE-l
E-1 )

(b) Reduce the given matrix B to the normal form

and hence obtain its rank

as a product of two determinants and solve it.

(t + ay)'1

(t + by)'z

(l + cy)2

(l + az)'z

(t + bz)'z

(l + cz)l
B=

2-l
44
2-l

I

2

-l

3

7
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(a) Reduce the following matrix to Row-reduced

Echelon form and mark the Pivots.

A=

that :

(i) ladj Al = lAl" '

(ii) adj(adj A) = JAI'-'z. A

(iii) ladj(adj A)l : lAl(n-')'1

4. (a) Show that

5

Further show that its value comes out to be

(y-z) (z-x) (x- )(yz + zx + xY).

(b) Examine the consistency of the following system

of equations :
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(b) If A is a non-singular matrix of order n then show

xr*2xr+4xr*xo:4

2x,-_x,-3xo=4

xr-2xr-*:=0

3x,axr-xr-5xo=5

5 (a) Define Vector Spaces and Subspaces. Prove that

the vectors (1 2 4), (l 0 0), (0 I 0) and (0 0 1)

are linearly dependent.

L
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ly,

yz
v' ,'
zx xyll 1

xz yz
1

22

x3 y3 z'
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