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HOMEWORK – 2 

Due  Monday 3 October, 2011 
 

 
1) Use the singular value decomposition to show that for any matrix ,, mnRA mn ≥∈ ×  there 
exist matrices mnRQ ×∈  and mmRB ×∈ such that QBA = where Q has orthnormal columns, 
(i.e., m

T IQQ =  ) and B is symmetric positive semi-definite, (i.e., ,BBT = and 0≥BxxT  
for all mRx∈ ). This decomposition is usually called the polar decomposition of A because 
it is analogous to the polar representation φiezz = of a complex number. 
 
2) for the matrix nmRA ×∈  let },,min{,....21 nmpp =≥≥≥ σσσ  denote the singular 
values. 
(a) If m

T IAA =  what are the singular values of A? 

(b) Show that ... 22
1

2
pF

A σσ ++=  

(c) Use (b) to show that 
2

2

2 )( AArankA
F
≤ . 

 
3) Example 3.6 (p22) shows that if E is an outer product *uvE = , then 222

vuE = . Is 

the same true for the Frobenius norm, i.e., FFF
vuE = ? Prove it or give a 

counterexample. 
 
4) Solve exercise 9.3 page 68. (upload your file through WebCT under assignments). 
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