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Attempt Four questions in all,
selecting two gquestions from each Section.

SECTION I-

1. (a) Show that every non-singular matrix can be
expressed as the product of elementary matrices.
Hence express '
1 3 3
A=(143
1 3 4
as a product of elementary matrices.

(b) Prove that consistent equations Ax =y have a
solution x = Gy if and only if AGA = A, where G
is a generalised inverse of the matrix A. '

' (6'4,3)
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2. (a) For what values of K does the system of equations

x+ty+tz=1
x+3y+92=K
X + 9y + 33z = K?

have a solution ?

(b) Given the following matrices

21 : 1 7 2
A= , B=
[3 4:| [0 6 Sjl’

show by direct multiplication that

AB = (Ab,, Ab,, A53) where B has been partitioned
into the column vectors b, i=1,2, 3. (6,3'72)
. 3. (a) if A=(a) is a square matrix of order n, then
_ show that '

(i) the sum of its characteristic roots is equal to
tr(A)

(ii) the product of its characteristic roots is equal
to |Al. )

(b) Obtain the characteristic equation of the matrix

_ L o2
A=l0 21
2 0 3

Hence calculate its inverse. (5,4'%)
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SECTION II

4, (a) Find the rank and index of the real quadratic form

2 2 2 _
- 2x,0 x,° - 3x,7 - 8x2x3 4"3"1 + 12x|x2.

(b) Prove. that if G is an abelian group, then for all
a,b, € G and for any integer n, (a.b)" = a"d".
| (5,4'%)

5. (a) 1f.a, P, y are linearly independent vectors of V(C),
where C is the field of complex numbers, then so
are a+f, B+y and y+a.

(b) Define an orthogonal basis. Given the basis vcctofs
[1,0,0],[0,1,1] and tO, 0, 1] for E3, find which
vector can be removed from the basis and be
replaced by b =[4, 3, 6] while still maintaining a
basis ?

(c) Using Schmidt orthogonalization process, construct
an orthonormal basis for E? from the following set -

of basis vectors :

Ca,=[263] 2, =[91,0]0,=[127] @33%)

6. (a) Show that

@ I me L < = Fm
2.2 :
P.T.O.
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o [T (=40} 2met 20-0 IEI;
e X dxdy =
@ | f ylaxdy =
(b) Change the order of integration in
ijf f'(y) dy dx
0 5 Ja-x)(x-y)
Hence find.its value. (5,4%2)

(600)****



