
Part 1 

Write a function file that uses a Newton-Raphson algorithm to calculate roots of functions. Your inputs 

arguments should be the function, its derivative, the range over which to search for roots, and 

the increment size.  

1. Write a script file that calls this function and tests it with the function, 𝑓(𝑥) = 1.7𝑥4 − 2.5𝑥3 −
5.0𝑥2 + 7.2𝑥 − 1.2 on the interval [-5, 5] and with increments 0.1 and 0.5.

2. Also test the function, 𝑓(𝑥) = 4𝑥2 − 4 on the interval [-4, 4] with increments 0.1 and 2.0.

3. The program should first perform a searching algorithm to identify regions that may contain roots

and then select an initial guess based on that region.

a. The searching algorithm should test the sign of the function at both ends of the interval.

b. It should also test the sign of the derivative at both ends of the interval. If the derivative

has opposite signs at both ends of the interval while the function has the same sign, the

interval should be divided in half and retested.

4. In the Newton-Raphson loop, test if the derivative of the initial guess is zero and increment it

slightly if it is to avoid a singularity.

5. The program should notify the user if it begins to diverge.

6. Verify your program with a problem related to your field of study.



Part 2 

Write a program to solve a system of equations with Gauss elimination. Begin by solving for the 

upper triangular matrix with forward elimination and then solve for the variables with backward 

substitution. Print out both the upper triangular matrix and the solution to the linear system. Test the 

program using the following system of equations which has an answer of x1=x2=x3=1. 

𝑥1 + 2𝑥2 − 𝑥3 = 2 

5𝑥1 + 2𝑥2 + 2𝑥3 = 9 

−3𝑥1 + 5𝑥2 − 𝑥3 = 1

Make sure that if a singular system of equations is entered, the program stops solving and gives an error. 

Verify your program with a problem related to your field of study. 

Extra Credit 

Include partial pivoting in your Gauss elimination routine. 


