	Programming Concepts for Mechanical Engineers

Exponential Function
Background: The function ex can be calculated by using the following infinite Maclaurin series 
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Since you can use only a finite number of terms in the series, the absolute relative error [image: image2.wmf]|
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  is defined as
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 is less than the pre-specified relative error tolerance, then the pre-specified relative error tolerance is met.

Specifications: Write your own procedures for calculating ex as follows:

Exercise 1: Use nmax terms to calculate ex using the for-end do loop..   

function expv1=exp_exone(x, nmax).  
Test it out for three different cases.
 

Exercise 2: Use nmax terms to calculate ex using the while-end do loop.   

function expv2=exp_extwo(x, nmax).  
Test it out for three different cases.
Exercise 3: Use nmax terms to calculate ex.   Also calculate the absolute relative approximate error at the end of the nmax iterations.  Use the for-end do loop. 

function [expv3,absea]=exp_exthree(x, nmax). 
Test it out for three different cases.
Exercise 4: Use nmax terms or prespecified tolerance, eps (whichever comes first) to use as the stopping criterion calculate ex . Use the for-end do loop. 

function expv4=exp_exfour(x, nmax, tol).  
Test it out for three different cases.
Exercise 5: Use nmax terms or prespecified tolerance, eps (whichever comes first) to use as the stopping criterion calculate ex .  Use the while-end do loop. 

function expv5=exp_exfive(x, nmax, tol).  
Test it out for three different cases.
Exercise 6: Use nmax terms or prespecified tolerance, eps to calculate ex.  Add an output variable called flag to tell how exp(x) calculation was terminated: 

flag=0 if all the terms are used and flag=1 if the pre-specified tolerance is met.
function [expv6,flag]=exp_exsix(x, nmax, tol).  
Test it out for three different cases.

Exercise 7: Repeat Exercise 1-6 for Maclaurin series for functions such as sin(x), cos(x), etc?
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