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Answer FOUR questions only.

1. (a) Define each of the following:
(1) Inverse of a matrix.
(i1) Equivalent matrices.
(111) Rank of a matrix

(iv) Non-singular matrix.

(v) If A and B are square matrices such that 4B = I show that 4 is non-singular and 4™ = B.

a

(b) Without expanding the determinant, prove that

O = S Q| =

(¢) Find matrix 4 by solving the following matrix equation:
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(d) Find the inverse of the following matrix:

1 0 0 0
2 =2 0 0
31 =2 07
1 -1 3 3

2. (a) Find the row reduced echelon form of the following matrix:

1 -2 1 -1
1 1 =2 3
4 1 -5 8
5 =7 2 -1
1 2 =5 2
(b) Find the rank of the matrix 4, where A =| hzo4
- : 3.4 3
2 27
2 =1 1 ‘
(c) Verify the Cayley — Hamilton Theorem for the matrix 4 =| -1 2 —1|.Hence find 4~ and
1 -1 2

A%

3. (a) Find non- singular matrices P and Q such that PAQ is nonﬁal, where

I 1 1
A=|1 -1 -1].
31 1
(b) Solve the system of equations,

6x; +2x, —4x; - 8x, =8
3x, +x, —2x; ~4x, =4
2x;=3x, +x; +dx, —Txg +x, =2
6x, —9x, +11x, —19x, +3x, =1.

(¢) Find values of A for which the following system of equations is consistent and has non-trivial




solutions. Solve equations for all such values of 4.

A-Dx+@BA+Dy+24z=0
A-Dx+(@A-2)y+(A+3)z=0
2x+@BA+Dy+3(A-1)z=0.

4. If X, =42 -1 2] and X, =k[3 —4 —5] where k=—Lo , construct an
@I X =30 1 2 and K =k3 4 5] where k=L
orthogonal matrix A:[X1 X, Xz].

(b) Transform the quadratic form —5x,% + x,2 — x32 + 6x,x5 + 4%, %, to canonical form

by orthogonal transformation. Write the orthogonal transformation which reduces the
Quadratic form to Canonical form.

6 -2 2
5. (a) Show that the matrix | =2 3 —~1| is diagonalizable.
2 -1 3

Hence, find the corresponding diagonal matrix.

(b) Solve the following system of equations by LU-decomposition:

X+y+z+w=5
2x+y—z-2w=3
X—=yv+2z+w=3

X=3y+z+w=9,

6. (a) (1) Define the Hermitian form of a matrix.
(i) Find the Hermitian form of
4 2—1 5+2i 1)
A=| 2+i 1 2-50 | with X =| {
5-2i 2450 2 —I

1{1+i 1-:
(b) Verify that the matrix 4 = —( jhas eigen values with unit modulus.

21— 1+i




(c) Find the eigen values and eigen vectors of the following matrix 4.

i 00
A=10 0 |
0 7 O




