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Homework number: 5

Homework Title: Exercise 5.11

Problem description:

(a) Suppose you are using the secant method to find a root x’ of a nonlinear equation f(x)=0. Show that if at any iteration it happens to be the case that either x_k = x’ or x_(k-1) =x’ (but not both), then it will also be true that x_(k+1)=x’.

Problem solution:
When using the secant method we use the following iteration:

x_(k+1) = x_k – f(x_k) * (x_k-x_(k-1)) / (f(x_k-f(x_(k-1)))

We try to insert the value and we will get the result..

Results:

Let x_k=x’

x_(k+1)=x’-f(x’) * (x’-x_(k-1)) / (f(x’)-f(x_(k-1)))

when x = x’ f(x) = 0 per definition of finding root

x_(k+1)=x’-0*....

x_(k+1)=x’

when we use x(k-1)=x’ we can use same us above.

Why not both zero ? Cause then we get a division: 0/0.

Discussion and Comments: 

As we see, when we once found the solution, we can not loose it by additional iterations. More loops can only improve the result but can not make it worse.

