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Homework Title: 

Exercise 5.5
Problem description:

(a) Show that the iterative method
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is mathematically equivalent to the secant method for solving a scalar nonlinear equation 
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(b) When implementing in finite-precision floating-point arithmetic, what advantages or disadvantages does the formula given in part (a) have compared with the formula for the secant method? 
Secant method: 
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Problem solution:

(a) Suppose that the right side of the iterative method is equal to the right side of the secant method and then show equivalence.

(b) Compare the two methods with respect possible difficulties when evaluated on a finite precision floating-point arithmetic. 

Results:

(a) 
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(b) Comparing the iterative method and the secant method we can see that in the secant method the term 
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 in the numerator has a great error potential due to cancellation when the two values get very similar. 

When we contemplate the iterative method, we have two distinct cases:

(*) If the roots are well defined (straight function), and 
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 is near a root, 
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 are very similar to each other and 
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 is near zero. But 
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 is very different from 
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,  so the chance for cancellation in the term 
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 is not as high a with the secant method.

(**) If the roots are ill defined (almost horizontal function), 
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 are more different than in case (*), and the similarity of 
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 will not have such a catastrophic impact.
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