
MAE 384  HW2

Comments

Prob 1 is straightforward.  Note that there are two solutions.  See attached sample solution.

Prob 2

There are many ways to rewrite the original equation into the form, x = g(x), for the iterative procedure.

Just to name three:  (A) g(x)  =  (10 exp(−x))
1/3

   (B) g(x)  =  x − 0.1 x
3
 + exp(−x)  (C)  g(x)  =  − ln(0.1 x

3
)

As indicated by Eq. (3.30) in the textbook, the process is expected to converge only if |g'(x)| < 1 in the

neighborhood of the solution.   Some of you first noted, by inspecting the plot of f(x) = 0.1 x
3
 − exp(−x),

that the solution is located between 1 and 2.  You then showed that |g'(1)| < 1 and |g'(2)| < 1 for your choice

of g(x) before performing the iteration.  That was a sensible practice, but one can make it even more

convincing by plotting g'(x) and f(x) together to show that |g'(x)| < 1 right where the solution is located.  In

the following figure, the black curve is f(x), and red, green, and blue curves are g'(x) for (A), (B), and (C).

The two dashed lines indicate the bounds of 1 and −1.  Clearly, (A) and (B) are viable choices while (C) is

not.

Almost everyone who got it right chose form (A) - see attached sample solution. Only two persons chose

to use form (B).  Note that by using (B), we have f(x) = x − g(x) ⇒  f(xi) = xi − g(xi) = xi − xi+1.  (The last

step used the relation, xi+1 = g(xi), from the fixed point iterative procedure.)  Thus, in this case |f(xi)| is

immediately known as a by-product of the iterative process.               

                               



Sample solution, Prob 1 (Thanks to Michael Van Osten)

continued to next page



(Prob 1  continued)



Sample solution, Prob 2   (Thanks to Katrin Passlack)


