
In this Homework 3 you will write a SAS IML code/function to implement Newton-
Raphson (NR) method to solve non-linear equation. 
 
For linear equation e.g. 𝑓(𝑥) = 2𝑥 + 5 the solution is easy, it is 2𝑥 + 5 = 0 or 𝑥 = −2.5 
So, Solution is that value of 𝑥 for which 𝑓(𝑥) = 0 
 
For non-linear question this is not so straightforward. Here is some introduction to the 
above from Mathworld for non-linear equation. 
 

 

 
 
You stop the iteration when  nn xx 1 , i.e. your two iterative evaluation of 𝑥௡is close.  

 
Note that the equation (5) is the key element here. Your task is to Implement NR in IML. 
 



You need to solve the root for two equations via IML. You need to provide in each case a 
starting value )( 0x  and a convergence parameter )( , typically 0.001 or a smaller value. 

Starting value could be any number. Try with few different choices to ensure in all cases 
you always get a single solution.  
 
 (1) 35)( 3  xxxf , note, 𝑓ᇱ(𝑥) = 3𝑥ଶ + 5 
 
(2) 6)( 2  xexf x , note, 𝑓ᇱ(𝑥) = 2𝑒ଶ௫ − 1 
 
Print also your SAS output showing the root and each iteration. Once you find a solution 
check that if 𝑓(𝑥௡) ≈ 0 (i.e. very close to zero if not exactly zero) for that 𝑥௡. 
 
Now use the same code to find, 
 

 
 

Note, 𝑓ᇱ(𝑥) =
ଵ

௫
 for, 𝑦 = 𝑓(𝑥) = ln (𝑥), so you may need to update you code accordingly. 

 
What you must provide, 1. SAS code for each case (as word/SAS file), 2. Final Solution 
to each equation in SAS output window, print 𝑥଴, 𝜀, 𝑥௡ and print final  nn xx 1  to 

show convergence. Also show iteration number of convergence. However, please don’t 
print all iterations as it could take many lines before convergence.  
 
Total points 70 (20 for correct implementation of NR, 15 for each of the three problems 
correct solution and 5 for the cleverness and compactness of your code) 
 
Hints: - You need to use some kind of loop structure within IML, which will be exited only 
when the condition  nn xx 1 is true. However, be careful not to get stuck in an infinite 

loop. Therefore, you may want to give a “max iteration” (<5000) number to guard against 
that. 
 
Note: - You should not use SAS built in function like “polyroot”, “NLPNRA” or Proc 
FCMP etc. 


