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Answer four questions in all, selecting

wiv twa guestions from each section.

SECTION |

1. (a) Prove that when G is a generalised inverse of
X' X, then

(1) G* is aiso a generalised inverse of X'X .

(i) XGX'X =X ie. GX'Isa generalised inverse
of X.

(ili} XGX' is invariant to G.

(iv) XGX' is symmetric, whether G is symmelric
or not.
P.T.O.
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(b) Show that elementary matrices are non-singular

and obtain their inverses. (5,42)

2. (a) Matrices A and B are partitioned as shown below :

]
(3 271 4) 7
| | | 0 6
A='4 6/5 0 B=;—
i 1 2
|7 tio 2
5 2

Prove by direct multiplication and by biock
multiplication that the same result AB is obtained

either way.

{(b) Investigate for what values of u, the system of

cquations :

px +y +z =1

il

Xtpy tz=p

Xty oz =l

has a unique solution and also state the nature of

solution when p=1 and u=-2. {(44.5)

3. (a) Find the characteristic roots and characteristic
vectors of the following matrix :

r]
A=0
Lo

ot T S B R ]
o L W

. —
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(by If S is a real skew-sxmmetric matrix of order n

and [ is a unit matrix. then prove that
(1) {(1+8) is a non singular matrix

(i) A=(1-S)1+S)" is an orthogonal matrix
of order n, (5'2.4)

SECTION 11

4. (a) Reduce the following matrix to the diagonal
form and interpret the result in terms of quadratic
forms

A T T

12 1

(b) Define ring with zero divisors and integral domain.
Prove that the set of all the n. nth roots of unity
forms a finite abelian group of order n, with

respect to multiplication. (4',5)

3. {ay Express {1.2.3) as a linear combination of (1,1,1).
(2.0 1Yy and (1.-2.3) inVi{R).

(b) Using Schmidt orthogonalization procedure,
construct an orthonormal basis from the set of
veetors (2.3,0). (6.1.0) and (0.2.4).

P.T.O.
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(¢} Show that the set of vectors {0103 (131, (1,100
constitutes a basis of the real vector space RS

6. (a) Find 1the value of
Tfyn} Cl2n} T3/} o Tn -1)/n’
{bt Change the order of integration in

PN s S 5N i f- SN
[ {4-y)dydx

R I

and esvaluate,

{3.3143)

(5.44)

(600)



