
ECE 3340 – Programming Assignment 1 
Finding Roots of Equations Using the Newton-Horner Method 
 
This assignment is designed to teach you how to solve two of the most common problems in numerical methods: (1) 
evaluating polynomial functions and (2) optimization. 
 
The problem 
Your application will take a set of command-line arguments [𝑐𝑐𝑛𝑛, 𝑐𝑐𝑛𝑛−1, 𝑐𝑐𝑛𝑛−2,⋅⋅⋅⋅, 𝑐𝑐1, 𝑐𝑐0,𝑎𝑎, 𝑏𝑏] as floating point values. The 
values 𝑐𝑐0 through 𝑐𝑐𝑛𝑛 will be coefficients for a degree 𝑛𝑛 polynomial 𝑝𝑝(𝑥𝑥). The coefficients are specified in the order of 
decreasing power. For example, 𝑐𝑐𝑛𝑛 is the coefficient of 𝑥𝑥𝑛𝑛 and 𝑐𝑐0 is the constant. This matches the general form of a 
polynomial: 

𝑝𝑝(𝑥𝑥) = 𝑎𝑎𝑛𝑛𝑥𝑥𝑛𝑛 + 𝑎𝑎𝑛𝑛−1𝑥𝑥𝑛𝑛−1 + ⋯+ 𝑐𝑐2𝑥𝑥2 + 𝑐𝑐1𝑥𝑥1 + 𝑐𝑐0 
 The last two values, 𝑎𝑎 and 𝑏𝑏, specify the bracket over which your application will search for a root. 
 
Implement a method that combines the stability of the bisection method with the fast convergence of Newton’s 
method. This will require a combined approach: 

1) Use Newton’s method when possible  
2) Take iterations with the bisection method whenever Newton’s method fails to converge 

Make the implementation of each method as clear as possible using separate functions that are easy to grade. Display 
the following as output to the console: 

a) The root 𝑟𝑟𝑏𝑏 
b) The number of iterations used for both the bisection method and Newton’s method (combined) 

Your code will operate under the following constraints: 
1) Use Horner’s algorithm to calculate 𝑝𝑝(𝑥𝑥) and  𝑝𝑝′(𝑥𝑥) as necessary 
2) Evaluate the root to the best possible precision (using 64-bit floating point values) 

 
Turning in your code 
I recommend using atof()  to convert from arguments to floating point. Your code must be written in C or C++ and 
uploaded to Blackboard as a single source file. I will download it and use a script to test your code out for several 
examples, so don’t do anything weird with the output. Output the values in the order (a through c) described above as 
standard console output (use std::cout or printf). You can label the values with text, just don’t add any other 
numbers or change their order. Also, please don’t collect any data via the console (everything must be passed via 
command line parameters). 
 
I will be compiling and grading the code on a Linux server using GCC. Instructions will be given in class on how to obtain 
an ECE account for a remote server. For Windows development, Visual C++ is available for free by downloading and 
installing the Visual C++ component of Microsoft Visual Studio. You may use any IDE you like, but test your code using 
standard C/C++ on the server with gcc – not all compilers are compliant with the ANSI C standard. The assignment will 
not be graded until it compiles on the server. If you are unable to get it working and want partial credit, let me know 
via console text and leave detailed comments. Don’t just let your program crash and make me figure out why. 
 
Examples 
𝑥𝑥3 − 6𝑥𝑥2 + 4𝑥𝑥 + 12 = 0 [1, 4]  𝑥𝑥𝑟𝑟 = 2.5173  args: 1 -6 4 12 1 4 
𝑥𝑥3 − 6𝑥𝑥2 + 4𝑥𝑥 + 12 = 0 [4, 6]  𝑥𝑥𝑟𝑟 = 4.53407  args: 1 -6 4 12 4 6 
𝑥𝑥6 − 14𝑥𝑥4 + 49𝑥𝑥2 − 36 = 0 [1.5, 2.5] 𝑥𝑥𝑟𝑟 = 2   args: 1 0 -14 0 49 0 -36 1.5 2.5 
𝑥𝑥7 − 14𝑥𝑥5 + 49𝑥𝑥3 − 36𝑥𝑥 = 0 [−4,−2.5] 𝑥𝑥𝑟𝑟 = −3  args: 1 0 -14 0 49 0 -36 0 -4 -2.5 
−3.55𝑥𝑥3 + 1.1𝑥𝑥2 + 0.76𝑥𝑥 − 0.74  [−0.7, 0.4] 𝑥𝑥𝑟𝑟 = −0.607461 args: -3.55 1.1 0.76 -0.74 -0.7 0.4 
 

 



ECE 2331 – Programming Assignment 1 
Finding Roots of Equations 
Rubric 

 

Name____________________________ 

 

compiles on tuxedo.egr.uh.edu      __________ 
(the assignment will not be graded until it compiles – normal late penalties will apply) 

 

correct input format       __________ / 5 
(use command line arguments in correct order, compatible with scripting) 
 

correct output format       __________ / 5 
(root and number of iterations only) 

 

Horner’s algorithm       __________ / 20 

 correctly calculates polynomial  __________ / 5 

 correctly calculates derivative  __________ / 10 

input and code commented  __________ / 5 

 

Bisection method       __________ / 30 

 implementation    _________  /  20 

 input and code commented  __________ / 10 

 

Newton’s Method       __________ / 40 

 correct implementation   __________ / 20 

 uses Horner’s algorithm   __________ / 10 

 input and code commented  __________ / 10  

 

Total         __________ / 100 

 


