Programming Concepts for Mechanical Engineers

Secant Method

Background: To find the root of an equation f(x)=0, it can be found iteratively by using the formula
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The percentage absolute relative approximate error 
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  is defined as
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If 
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 is less than the pre-specified relative error tolerance, then the pre-specified relative error tolerance is met.

Write and test a function for calculating the root of f(x)=0.  The procedure estimates the value of root of f(x)=0 using the above recursive equation (1).  

Input values to the function are

1. function f(x) of the equation f(x)=0 (use functional notation for function)

2. maximum number of iterations, nmax
3. prespecified tolerance, tol

4. initial guess, older_guess
5. initial guess, old_guess

Stopping criteria is (whichever comes first) 

1. using nmax number of iterations, or 

2. if pre-specified relative error tolerance, tol (given in percentage) is met

Return the values of the

1. estimated root of the equation f(x)=0, new_guess
2. percentage absolute relative approximate error, absea when the stopping criteria is met,  

3. number of iterations used, nused
4. value of flag: flag=11 if stopping criterion#1 is met; flag=22 if stopping criterion#2 is met.
DO NOT CHANGE THE NAMES OF THE VARIABLES

function [new_guess, absea, nused, flag]=secantroot(f, nmax, tol, older_guess, old_guess)

Test the function for two different input cases to test the two stopping criteria.
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