
Math 1080: Spring 2011  

Homework #4 

Problem 1:   

Determine the relative condition number for the following mathematical problems: 
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SOLUTION: 
Bu definition, for a differentiable scalar function f of vector argument x: 
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Problem 2:   

Determine whether the following algorithms are backward stable, stable, or unstable: 
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b) Computation of 22),( yxyxf −=  as [ ] [ ])fl()fl()fl()fl(),(~ yyxxyxf ⊗−⊗=  

c) Computation of 22),( yxyxf −=  as [ ] [ ])fl()fl()fl()fl(),(~ yxyxyxf −⊗⊕=  

SOLUTION: 

a) Using the properties of machineε  we find that there exist 5...1, =iiε  such that 
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Therefore,  
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and the algorithm is stable but not backward stable. 
 
b) There exist 7...1, =iiε  such that )( 2
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Therefore,  
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and the algorithm is backward stable. 
 
c) There exist 7...1, =iiε  such that )( 2
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Therefore,  
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and the algorithm is backward stable. 
 

Problem 3:   

Determine the accuracy of the algorithms b) and c) of Problem 2.  Which is more accurate ? 

SOLUTION: 

The relative conditioning number for the problem 22),( yxyxf −=  is 

)(
)()(

x

x
xJx

f
=κ  

We have 

[ ]yx
y
f

x
f

22)( −=







∂

∂

∂

∂
=xJ , 

xxJ 2)( =  

22

22

22
22)(

yx

yx

yx −

+
=

−
=

x
xxκ  

 

Because both algorithms are backward stable, their accuracy is given by machine)( εκ xC≤∆ .  
Since the constant C is equal 2 for b) and 5/2 for c), the algorithm in b) is slightly more accurate. 


