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Appendix
A.1. MATLAB code for error limitation
for i=1:9;
    for j=1:9;
        T(i,j)=0
    end
end

%BOUNDARY CONDITIONS
T(:,1)=75 ; %leftboundary
T(:,j)=50 ; %rightboundary 
T(1,:)=100 ; %upperboundary
T(j,:)=0 ; %lowerboundary

lamda = 1.5

while(1)
    for j=2:6
        for i=2:6
            T_old(i,j)=T(i,j);
            T(i,j)=(T(i+1,j)+T(i-1,j)+T(i,j+1)+T(i,j-1))/4;
            T(i,j)=lamda*T(i,j)+(1-lamda)*T_old(i,j)
        end
    end
    error=dot((((T(i,j)-T_old(i,j))/T(i,j))*100),...
        (((T(i,j)-T_old(i,j))/T(i,j))*100))
    if error<=1
        break;
    end
end
A.2. MATLAB code for the heat distribution on 5 grids model
clc;clear;close all;
x0=0; xf=1;
y0=0; yf=1;

nx = 5; ny = 5; %checking for ref book

x=linspace(x0,xf,nx);
y=linspace(y0,yf,ny);
dx=x(2)-x(1);
dy=y(2)-y(1);

T=zeros(nx,ny); %preallocation matrix

kmax = 1e5; %number of iterations,
% Try until the result gives a constant value or graphic
% A higher number of iterations make better result
% Suggestion for using k=10000, since it may be taking more CPU time but give a good result 

for k = 1:kmax % perform iterative calculation
    for i = 2:nx-1
        for j = 2:ny-1
            T(i,j)=((dy^2*(T(i+1,j)+T(i-1,j)))+(dx^2*(T(i,j+1)+T(i,j-1))))/(2*(dx^2+dy^2));
        end
    end
    T(:,1)=75; %Left BC
    T(:,ny)=50; %Right BC
    T(1,:)=100; %Top BC
    T(nx,:)=(4.*T(nx-1,:)-T(nx-2,:))/3; %Neumann BC
end

figure (1)
imagesc(x,y,T)
title('Profile Temperature in square Plate')
xlabel('x-axis')
ylabel('y-axis')
colormap jet
colorbar
A.2. MATLAB code for heat distribution on 81 grids model
clc;clear;close all;
x0=0; xf=1;
y0=0; yf=1;

nx = 81; ny = 81; %checking for ref book

x=linspace(x0,xf,nx);
y=linspace(y0,yf,ny);
dx=x(2)-x(1);
dy=y(2)-y(1);

T=zeros(nx,ny); %preallocation matrix

kmax = 1e5;%number of iteration,
%try until the result gives a constan value or graphic
%A higher number of iterations make better result
% I suggest using k=10000, (it may be taking more CPU time but give a good result 

for k = 1:kmax % perform iterative calculation
    for i = 2:nx-1
        for j = 2:ny-1
            T(i,j)=((dy^2*(T(i+1,j)+T(i-1,j)))+(dx^2*(T(i,j+1)+T(i,j-1))))/(2*(dx^2+dy^2));
        end
    end
    T(:,1)=75; %Left BC
    T(:,ny)=50; %Right BC
    T(1,:)=100; %Top BC
    T(nx,:)=(4.*T(nx-1,:)-T(nx-2,:))/3; %Neumann BC
end

figure (1)
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A.3. MATLAB code for the heat distribution on 101 grids model
clc;clear;close all;
x0=0; xf=1;
y0=0; yf=1;

nx = 101; ny = 101; %checking for ref book

x=linspace(x0,xf,nx);
y=linspace(y0,yf,ny);
dx=x(2)-x(1);
dy=y(2)-y(1);

T=zeros(nx,ny); %preallocation matrix

kmax = 1e5;%number of iteration,
%try until the result gives a constan value or graphic
%A higher number of iterations make better result
% I suggest using k=10000, (it may be taking more CPU time but give a good result 

for k = 1:kmax % perform iterative calculation
    for i = 2:nx-1
        for j = 2:ny-1
            T(i,j)=((dy^2*(T(i+1,j)+T(i-1,j)))+(dx^2*(T(i,j+1)+T(i,j-1))))/(2*(dx^2+dy^2));
        end
    end
    T(:,1)=75; %Left BC
    T(:,ny)=50; %Right BC
    T(1,:)=100; %Top BC
    T(nx,:)=(4.*T(nx-1,:)-T(nx-2,:))/3; %Neumann BC
end
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