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For the given attached notes (the journal article source): 

REVISTADELAUNI´ON MATEM´ATICA ARGENTINA Vol.60,No.1,2019,Pages79–98 Published 

online:March20,2019 https://doi.org/10.33044/revuma.v60n1a06  

THE MULTIVARIATEBISECTIONALGORITHM MANUEL L´OPEZ GALV´AN 

https://doi.org/10.33044/revuma.v60n1a06 

 

write a computer algorithm (code) to solve the given problem in the attached article. The code can be 

written in (matlab, python, or c++).  I do prefer python.  

 

- Verify your coding and results.              (5 marks) 

- Compare your hand solution (3 steps), and the code solution.      (5 marks) 

 
  
Maximum of three students can work on this laboratory session.  
Send your solution to my UoB email account: ebmattar@uob.edu.bh  
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NEWTON’S METHOD (ALSO KNOWN AS NEWTON-­‐RAPHSON METHOD) 

 

 

 

Quoted [1] picture.  

 
 
Quoted [1] 
 
(The LORAN (LOng RAnge Navigation) system calculates the position of a boat at sea using signals from fixed 
transmitters. From the time differences of the incoming signals, the boat obtains differences of distances to the 
transmitters. This leads to two equations each representing hyperbolas defined by the differences of distance of two 
points (foci). An example of such equations from are). 
 
 

𝑓1(𝑥, 𝑦) =
𝑦2

300−1862
+

𝑥2

1862
= 1        

𝑓2(𝑥, 𝑦) =
(𝑦−500)2

2792
−

(𝑥−300)2

(5002−279)2
= 1        

 



Solving two quadratic equations with two unknowns, would require solving a 4 degree polynomial equation. We 
could do this by hand, but for a navigational system to work well, it must do the calculations automatically and 
numerically. We note that the Global Positioning System (GPS) works on similar principles and must do similar 
computations. 
 

 

- Solve this set of nonlinear equation by hand (Newton’s Method): 

 

𝑓1(𝑥, 𝑦) = 𝑦 + 1.02𝑥3        

𝑓2(𝑥, 𝑦) = −0.9𝑥 + 𝑦3 

 

 

 

- Graph the solution.  Hence, show that (1,0), is an initial point of solution.  

- Solve the above problem by hand using NEWTON’S METHOD (ALSO KNOWN AS NEWTON, 

RAPHSON METHOD). 

- Write a computer algorithm - code to solve the above NEWTON’S METHOD (ALSO KNOWN AS 

NEWTON, RAPHSON METHOD).   

- Show the code, hence verify your computer algorithm and the hand results.  

 
 
  
 
 
 
 
 
[1] LORAN (LOng RAnge Navigation) system. 
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LEAST SQUARE APPROXIMATION AND CURVE-FITTING 

 

 

Write the experiment objectives, aims, procedures, results, and conclusions.  

 

 

PART A:  (5 MARKS)  

- Find through hand calculations the polynomial (3rd order - polynomial) which passes through (-0.5,-1), 

(2.05,3.2) , (4,10.3),  and (6,15.2) using the LEAST SQUARE APPROXIMATION. 

- Use the model for Linear Interpolation to find the value of the Y axis, once X= 5.5. 

 

PART B:  (5 MARKS) 

- Write a code (in Matlab, python, or n C++) (your code) for the creation of LINEAR INTERPOLATION (LEAST 

SQUARE APPROXIMATION AND CURVE-FITTING.  (5 marks).  

- Verify your coding and results using (matlab, c++, or python) solution, for any point on space.   

- Compare your hand algorithm solution with the script coding.  
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For the following 6th order linear matrix system,   

 

 𝜑 =

(

  
 

3 −0.4 0
−1.2 4.2 −1
0.03 −1.2 4.5

−0.9 0.02 0.01
0 −0.88 0
0 0 −1.2

−0.9 0 0
0 −1.2 0
0 0.02 −1.4

3.7 −1 0
−1.1 4 −1
0 −0.7 3.5 )

  
 

,    𝑏 =

(

  
 

1.2
0
0
0
0.03
0 )

  
 

 

 

 

Apply the Jacobi, Gauss-Seidel, and OR (with optimal relaxation factor) techniques, in such a way to find … 

the followings. 

 

 

- Write a computer algorithm using (matlab, python or c++) to solve for the (non OR  Gauss-Seidel)  

to get the results.  4  

- Write a computer algorithm using (matlab, python or c++) to solve for the (OR  Gauss-Seidel)  to 

get the results.   4   

- Write a brief Conclusion.    2 

- You might use all zeros initial values. 
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LEAST SQUARE APPROXIMATION AND CURVE-FITTING 

 

 

Write the experiment objectives, aims, procedures, results, and conclusions.  

 

 

PART A:  (5 MARKS)  

- Find through hand calculations the polynomial (3rd order - polynomial) which passes through (-0.5,-1), 

(2.05,3.2) , (4,10.3),  and (6,15.2) using the LEAST SQUARE APPROXIMATION. 

- Use the model for Linear Interpolation to find the value of the Y axis, once X= 5.5. 

 

 

 

PART B:  (5 MARKS) 

- Write a code (in Matlab, python, or n C++) (your code) for the creation of LINEAR INTERPOLATION (LEAST 

SQUARE APPROXIMATION AND CURVE-FITTING.  (5 marks).  

- Verify your coding and results using (matlab, c++, or python) solution, for any point on space.   

- Compare your hand algorithm solution with the script coding.  
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NONLINEAR ITERATIVE METHODS GAUSS-SEIDEL AND GAUSS-JACOBI TECHNIQUES 
 
  
 

For the following 6th order linear set or system,  convert the below set of linear equations to be nonlinear 

as below ( use the form for the nonlinear case)  …   given - nonzero - initial values,   

 

𝜑 =

(

  
 

3 −0.4 0
−1.2 4.2 −1
0.03 −1.2 4.5

−0.9 0.02 0.01
0 −0.88 0
0 0 −1.2

−0.9 0 0
0 −1.2 0
0 0.02 −1.4

3.7 −1 0
−1.1 4 −1
0 −0.7 3.5 )

  
 

,    𝑏 =

(

  
 

1.2
0
0
0
0.03
0 )

  
 

 

 

𝑓(𝜔, 𝛿) = 𝜔 + 𝑒−𝜔 + 𝛿3,      

𝑔(𝜔, 𝛿) =  𝜔2 + 2𝜔𝛿 − 𝛿2 + tan (𝜔) 

  

Apply the (Gauss-Seidel), and (Gauss-Jacobi) techniques, in such a way to perform the following. 
 
- Write a code for (Gauss-Seidel) to get the results.  4 
- Write a code for (Gauss-Jacobi) to get the results.  4 
- Compare number of iterations, for both Gauss-Seidel and Gauss-Jacobi.   2 
  
 
You might use all zeros initial values. For the coding and scripting, please use (c++, or python, or matlab), 
with .. preferably python.   
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Source:  MATLAB Tutorial – NUMERICAL INTEGRATION 

 
 
% Numerical Integration .. 
clear 
clc 
  
%  xl is the lower bound,  
%  xu is the upper bound,  
%  and wid is the interval width 
  
  



  
 
 
 
xl=0.2;   
    xu=10;   
          wid=1; 
 k=0; 
  
I=0; % the integral needs to be initialized 
for ii=xl:wid:xu-wid 
    k=k+1; 
    AI=((1/ii)+4*(1/(ii+wid/2))+(1/(ii+wid)))/6*wid; 
      I=I+AI 
      pp(k)=I; 
end 
  
plot(pp) 
    grid 
  
% USe different fuctions  
% Covert this to a function ..  
% function [I,err]=int1x(xl,xu,wid) 
% End .. 
 

 

 

- Do the Numerical Differentiation and Numerical Integration for the same example (The given 

function) by hand.  Show your steps.  

- Do Numerical Differentiation and Numerical Integration for the same example (The given 

function) by computing coding (I prefer python).  Show your steps.  

- Explain the hand and code algorithms, and elaborate on the difficulties.  

- Compare the two results. 
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 NUMERICAL SOLUTION OF NONLINEAR DIFFERENTIAL EQUATIONS  
 
 
 

     

 
Quoted Figure, from nonlinear systems. 

https://www.pngwing.com/en/search?q=inverted+Pendulum  

 
 
 
 
 
For the above nonlinear 2nd order inverted pendulum dynamic system: 
 

- Solve the above differential equation numerically by hand, show only 4 steps.  (3 marks)  
- Write a computer algorithm - script-code (using c++ or matlab or python, I prefer python) to solve 

the above nonlinear system dynamics and differential equation numerically.   (3 marks)  
- Use the matlab (ode23) function to simulate the system dynamics, hence comment on the hand 

calculations and the computer algorithm calculations. (4 marks)  
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