


































































































∆t 0.25 0.5 1 0.25 0.5 1

u1 0.0764 0.0881 0.0954 0.0811 0.0938 0.1017

u2 0.0847 0.0980 0.1064 0.0811 0.0938 0.1017

∆t 0.25 0.5 1 0.25 0.5 1

u1 0.0047 0.0057 0.0063 0.0047 0.0057 0.0063

u2 0.0037 0.0043 0.0047 -0.0037 -0.0043 -0.0047

Exercise 5.3 - Results from the calculation
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Exercise 8.2 – Aitken’s Relaxation Scheme 

 

MatLab code: 

 
clc  
close all 

clear variables 

 
% Problem 1 

 
% Geometry 

Data.inix = 0; 

Data.endx = 0.4; 

Data.nelem = 2; 
 
% Physical properties 

Data.kappa = 1; 

Data.source = 1; 
 
% Boundary conditions - Dirichlet  

Data.FixLeft = 1; % 0: do not fix, 1: fix  

Data.LeftValue = 0;  

Data.FixRight = 0;  

Data.RightValue = 0; 

 

% Boundary conditions – Neumann 

Data.FixFluxesLeft = 0;  

Data.LeftFluxes = 0; 

Data.FixFluxesRight = 1; 

Data.RightFluxes = 0; 

 

% Problem 2 

% Geometry  
Data2.inix = 0.4;  
Data2.endx = 1;  
Data2.nelem = 3;  
% Physical properties 

Data2.kappa = 1; 

Data2.source = 1; 
 
% Boundary conditions - Dirichlet  

Data2.FixLeft = 1; % 0: do not fix, 1: fix  

Data2.LeftValue = 0;  

Data2.FixRight = 1;  

Data2.RightValue = 0; 
 
% Boundary conditions - Neumann  

Data2.FixFluxesLeft = 0;  

Data2.LeftFluxes = 0;  

Data2.FixFluxesRight = 0;  

Data2.RightFluxes = 0; 

 

% Initialization  
w = 1; % Initial relaxation  
HeatProblem.Solution.uRight = 0; %Initial value at the interface = 0 - Sbd 1 at i 

HeatProblem2.Solution.uLeft = 0; %Initial value at the interface = 0 - Sbd 2 at i 

uGamma21_1 = 0; %Initial Sbd 2 interface value at i-1 / = 0  

uGamma21_2 = 0; %Initial Sbd 2 interface value at i-2 / = 0  
uGamma12_1 = 0; %Initial Sbd 1 interface value at i-1 / = 0 

 
% Cycle data initialization  
i = 1; % Iteration Counter initialization  
imax = 100; % Maximum iterations 

err = 100; % Error initialization  
tol = 10^-6; % Tolerance 

 



% Cycle "while" 

while (i < imax && err > tol) 

  
% Problem 1 

HeatProblem = HP_Initialize(Data); % Initialization  
HeatProblem = HP_Build(HeatProblem); % Building  
HeatProblem = HP_Solve(HeatProblem); % Solving 

 
% Calculation of Aitken relaxation (if iter counter is > 2) 
if i > 2 

 
w = (uGamma21_2 - uGamma21_1)/(uGamma21_2 - uGamma21_1 + HeatProblem.Solution.uRight - 

uGamma12_1);  
end 

 

% Calculation of uGamma21 at the current iteration  
Data2.LeftValue = w*HeatProblem.Solution.uRight + (1-w)*uGamma21_1; 

 
% Updating the interface values from the Sbd 2 

 
uGamma21_2 = uGamma21_1; % the i-1 becomes i-2 for the following step 
uGamma21_1 = Data2.LeftValue; % the i becomes i-1 for the following step 

 
% Problem 2  
HeatProblem2 = HP_Initialize(Data2); % Initialization  
HeatProblem2 = HP_Build(HeatProblem2); % Building 

HeatProblem2 = HP_Solve(HeatProblem2); % Solving 

 
% Updating the flux going to Sbd 1 (for the following step) 

Data.RightFluxes = -HeatProblem2.Solution.FluxesLeft; 

 
% Error calculation 

 
err = abs(abs(HeatProblem.Solution.uRight - 
uGamma12_1)/uGamma12_1)*100;  
fprintf('The current error is: %f\n',err); 

 
% Recalculating the interface value (Sbd 1) for the following step (it will be i-1 in the next iteration) 
uGamma12_1 = HeatProblem.Solution.uRight; 

 

% Incrementation of the iteration index  
i = i + 1; 

end 

 
HP_Plot(HeatProblem,1,1); %Plot Problem1 

 
HP_Plot(HeatProblem2,2,1); %Plot Problem2 (in the same figure) 
legend('u1 (Left Sbd)','u2 (Right Sbd)','Location','northeast'); % Legend 
 

Final graph: 
 

 








