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1. (a) 	Let T : E3 -4 E2 : T 

x 

y 

1 1 0 

1 0 1 

0 1 1 

bases d of R3  
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Note : Question no. 5 is compulsory. Answer any three 

questions from 1 to 4. Calculators are not allowed. 

z 

Find the matrix of T with respect to the 

and R2, respectively. 	 2 

(b) Prove that given an m x n matrix M, then 

a E Rn  is a least squares solution of Mx = y 
if and only if M* Ma = M*y. 	 3 
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2. (a) 	Write all possible Jordan canonical forms 
for a 4 x 4 matrix whose minimal 

polynomial is (x — 1) (x — 2). 	 21  
2 

(b) Write the spectral decomposition of 

3 	0 	0 

0 	1/2 	—1/2 
	

21 
2 

0 —1/2 1/2 

2 —3 3--  

3. (a) Check whether or not 5 	5 	2 is 

0 3 0 
unitarily diagonalisable. 	 2 

(b) Consider the predator-prey matrix of two 
0.38 	0.24' 

populations given by 

0.36 1.22/  
Check whether the populations perish with 
time or not. 	 3 

0 —3 —1 
4. Construct the SVD of 	 5 

0 1 — 3  
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5. Which of the following statements are true, and 
which are not ? Give reasons for your answers. 	10 

(i) Eigenvectors corresponding to the same 
eigenvalues of a matrix are always linearly 
dependent. 

(ii) If all the eigenvalues of a matrix A are 
zero, then A is similar to the zero matrix. 

(iii) The sum of two normal matrices of order n 
is normal. 

(iv) If A is a matrix with determinant 1, then A 
is a unitary matrix. 

(v) If the characteristic polynomial of a matrix 
is (x — 3)2  (x — 2)2, then its minimal 
polynomial can be (x — 3)2. 
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