
MAE384 Fall 2012 HW2 solutions

Prob 1  The solutions are x = 0.5355 and x = 1.2899. There are many valid choices of "g(x)". See further 
discussion in p.2.  An example of solution by hand (thanks to Shelby Rode):



Prob 1 Further discussion (by HPH)
There are many possible choices of g(x) that will lead to either the first or the second solution. It is useful to test 
if |g'(x)| < 1 over an interval that contains the target solution. (This can be visualized by superimposing the plots 
of f(x) and g'(x).)  If so, an initial guess in that interval will converge to the corresponding solution. In the 
following, we list some of the good choices of g(x) for our problem.

              For solution #1, x = 0.5355
                 
                   g(x)

Valid range of initial 
guess x1 (we only tested 
the range of 0 < x1 < 2)

              
                 Remarks
       

1
1−x32sin x 

    0 < x1 < 2 Most popular choice used by the 
majority of the class

 
x13−2 x10sin x x91 /10

    0 < x1 < 1.25 Contributed by Misharr Rutnagar

  x41
12sin x

    0 < x1 < 1.25 Contributed by Nolan Cheshire, 
Cody Peterson

   
x

x−x42 x sinx 
    0 < x1 < 2 Contributed by Aaron Zehe

              For solution #2, x = 1.2899
                 
                   g(x)

Valid range of initial 
guess x1 (we only tested 
the range of 0 < x1 < 2)

              
                 Remarks
       

 12 sin x− 1
x

1 /3      0.55 < x1 < 2 Most popular choice used by the 

majority of the class

  x2 xsin x−11/4     0.55 < x1 < 2 Contributed by 
Spencer McDonald

  
2 sin x1

 x2 1
x2 

    0.55 < x1 < 2 Contributed by David Gonzalez, 
Anthony White

 
x5−x82 x5 sin x1 /4

    0.55 < x1 < 1.4 Contributed by Trevor Keegan



Prob 2(a)  Solution by hand  (Thanks to Shelby Rode)



Prob 2(b)-2(e)  Solution by hand + plot   (Thanks to Deion Schmidt)



Prob 2(b)-2(e) continued



Prob 2(b)-2(e)  continued



Prob 2(b)-2(e)  continued
Solution for 2(e) (slightly abbreviated)



Prob 2(b)-2(e)  Solution by Matlab  (Thanks to Daniel Miskin)



Prob 2(e)  Further discussion (by HPH)

The condition number based on Euclidean norm is C = 5.426.  Some of you have noticed that Matlab has a 
function to calculate the norm of a matrix or even the condition number associated with it. For example, one can 
obtain the condition number with the command,

     C = norm(A)*norm(inv(A)) ,

or simply,

    C = cond(A).

However, the default setting of those functions used a different kind of norm which is not Euclidean. Those who 
used the Matlab functions without any modification will obtain an answer that's slightly off.  In order to force 
Matlab to adopt the Euclidean norm, an option of 'fro' needs to be specified when calling the functions:

    C = norm(A, 'fro')*norm(inv(A), 'fro') ,

or

    C = cond(A, 'fro').

Either of the above two commends will return the correct answer of C = 5.426.  (Thanks to Darrell Jordan for 
pointing this out.)  Note that 'fro' stands for 'Frobenius'. The Euclidean norm in our textbook is sometimes called 
the Frobenius norm in mathematical literature.

Also, note that C = 5.426 is small enough that the system is not ill-conditioned.


