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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: (2 x 10) 

 a) Let G be a triangular matrix, then G is non-singular iff  0iig for ni .....2,1
.Prove it. 

 

 b) Define triangular matrix.  
 c) Define positive definite matrix and give an example.  
 d) Define matrix norm on nR .  
 e) Show that    1 AkAk .  
 f) Write down the maximum and minimum magnification of  matrix A.  
 g) Show that if  U is unitary then absolute value of determinant of  U is 1.  
 h) Show that A is non-singular iff  zero is not an eigen value of A.  
 i) Define invariant subspace.  
 j) Show that 1kk    implies that kUAN )( .  

    
Q2 a) Use the column oriented version of forward substitution to solve the triangular 

system 1053,462,124 321211  yyyyyy . 
(5) 

 b) Let M be any nn  non-singular matrix and let MMA T .Then A  is positive 
definite. 

(5) 

    
Q3 a) 

Using the value of 
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B  and also use the inner 

product formulation of cholesky’s method to show that A  is a positive definite 
and compute its cholesky factor 

(5) 

 b) 
Find the general solution of 211

.
32 xxx   212

.
4xxx  . 

(5) 

    
Q4  Let A  be an nn  matrix whose leading principal submatrices are all non-

singular.Then  A  can be decomposed in exactly one way as a product 
LDVA   . 

(10) 
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Q5 a) 
For all  nRyx ,  show that 
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(5) 

 b) 
Let 
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A .Use power method with  Tq 110   to calculate the 

dominant eigen value and eigen vector of A . 

(5) 

    
Q6 a) 

Prove that 
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(5) 

 b) Use  a QR decomposition to solve the linear system 
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(5) 

    
Q7 a) Let nRyx ,  with yx  but 

22
yx  .Then there is a unique reflector Q  

such that yQx  .               

(5) 

 b)  Show that if  nnCU   is unitary and nCyx , ,then             (i)  

yxuu yx ,,  (ii) 
22

xux  (iii)   122

1
2

  ukuu . 

(5) 

    
Q8 a) Suppose qAAqq m 1...,.........,  are linearly independent .Then  qAK m 1 is 

invariant under  A  iff qAqAAqq mm ,...,........., 1 are linearly dependent. 

(5) 

 b) Let S  be subspace of nF with a basis kxxx ,........., 21 .Then 

 kxxspanS ,........x 21 .Let   kn
k FxxxX  ,......,ˆ

21 .Then S  is invariant 

under nnFA  iff there exist nkFB ˆ  such that XXA ˆˆˆ B . 

(5) 
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