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QL.

(a)

Define the following terms:

o Skew Symmetric Matrix;

e Orthogonal Matrix. = [10‘marks]

Let S is a skew symmetric matrix. Prove that every eigen value of § is the
form iy with y real. Deduce that, (I + §) is non singular and prove that

(I -8)(I+58)""is orthogonal. [30 marks]

Let A and B be two matrices in Fyun. Let M be a 2n x 2n matrix of

- tI A : = 3 I ""'4'4.
the form . By pre multiplying M by the matrix ,
B I 0 f
prove that detM = w45(t), where Wap(t) is the characteristic polynomial of
AB. |15 marks|

Find the eigen values and a basis of each eigen space for the linear transfor-
mation T : R® — R® such that T(z,y, z) = (—z + 6y — 122, ~13y + 30z, =9y +
20z). 130 marks]

. Prove that the eigen values of a hermitian matrix (in particular the eigen values

of a real symmetric matrix) are real. [15 marks]



'92. Define the terms * Minimum Polynomial” and » Irreducible Polynomial” of a square

Q4.

matrix. - - [10 marks]

(a) State the Cayley Hamilton Theorem.

(b)

(b)

(a

J
o/

By evaluating the characteristic polynomial of the matrix

20 0
A e 1 1 1 1
1 5§ -1
bk j ; : '
show that A1 — _ -1—2~(A2 — 2A — 61), where I i3 the identity matrix of order
3. . (25 marks]

If m(t) is a minimum polynomial of an n x n matrix 4 and wu(t) is the

characteristic polynomial of A then ¥a(t) divides [m(z)]". [35 marks]

Find the minimum polynomial of the matrix

(2500 0
02000
A=1004 92 ¢ ! 30marks]
{1 @3 .5
0000 ?J

Let A, and Az be two distinct roots of the equation [4 — AB| = 0, where 4
and B are regal symmietric matrices and let Uy and U; be two vectors satisfying
Al o= I s 0 Hop 5 1,2. Prove that UZBU, = 0 and UIBU, =0
120 marks]

Simultanrz@us]y diagonalize the following pair of quadratic form;:

Q) = E:ef 622 bT_; + 82129 + 8125 + 10z,

Q2 =2z} + 1122 4 33 + 122,25 + 4 4r1Ty + ldzgw,, - [80 marks]
£ ]
Let 2 = (@500, o)y, Y = TS Yrn) € R™ where iy € R, { =
1,25 oot Lt the inner product < .,. > be defined on R" ag
i 1
<oy =iyt = E il
im=1
Show that (R™, « - >) is an inner product space. (15 marks]



(b) State and prove the Cauchy-Schwarz Inequality. [20 marks]

(c) State the Gram-Schmidt process.
Find the orthonormal set for span of M in ]R4 where

M ={(1,0,-1,0)%,(0,1,2, 1), (2,1,-1,0)T}. [45 marks]

(d) If nonzero vectors {zi,zs.......z,} in an inner product space V are mutually

orthogonal then prove that they are linearly independent. [20 marks]




