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Homework 4   

Problem 6.3 

Given nmCA

 

with nm , show that AA

 

is nonsingular if and only if A has full 

rank.  
If AA is nonsingular, its rank will be n and it has n nonzero eigenvalues. Then 

from Theorem 5.4, A has n nonzero singular values. So A has full rank.  
Inversely if A has full rank, the number of nonzero singular values is n. Then 

AA

 

also has n nonzero eigenvalues and does not have zero as eigenvalue. So AA

 

is nonsingular.   

Problem 6.4 
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a) The orthogonal projector P onto range(A) is:  
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The image under P of the vector (1, 2, 3)* is:   
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b) The orthogonal projector P onto range(B) is:  
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The image under P of the vector (1, 2, 3)* is:   
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Problem 6.5 

mmCP

 

is a nonzero projector.  

 

First: if 1
2

P , P will be an orthogonal projector.   

Suppose 1,)(,)(
2

vwithPNullvPRangeu . Make an orthogonal 

projection of u onto v, and then decompose u. We have: uvvuruvvru , .  

So 
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Thus 0
2

2
uv , this means that P is orthogonal.   

 

Then if P is an orthogonal projector, 1
2

P .   

Suppose vuwPNullvPRangeu ,)(,)( . Then 
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On the other hand, wPPww .   

Thus we can get 1
2

P .   

Problem 7.1 

a) Reduced QR factorization for A:  
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Full QR factorization for A: (Assume a3=[0 0 1]*)  
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b) Reduced QR factorization for B:  
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Full QR factorization for A: (Assume b3=[0 0 1]*)  
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Problem 7.3 

Give an algebraic proof of Hadamard s inequality: 
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Make a QR factorization of A. We get: 
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Thus 
m

j
jaA

1
2

det .  

For m=3 case, the geometric interpretation of this result is: the volume of a 
parallelepiped is smaller or equal to that of a rectangular parallelepiped with the same 
side length. For m>3 case, it follows that: the volume of a super-parallelepiped is 
smaller or equal to that of a super-rectangular parallelepiped with the same side 
length.    



This document was created with Win2PDF available at http://www.daneprairie.com.
The unregistered version of Win2PDF is for evaluation or non-commercial use only.

http://www.daneprairie.com

