clear
clc
L=1-0;%total length @<x<1
T=0.01-0;%total time ©<t<0.01
alpha=1;%diffusivity constant
dx=0.1;%spatial step
dt=0.001;% time step
d=(alpha*dt)/(dx"2);%convergence constans
N=L/dx +1;%space nodes
M=T/dt +1;%time nodes
x=zeros(N,1);
t=zeros(M,1);
for i=1:N
x(1)=0+(i-1)*dx;
end
for n=1:M
t(n)=0+(n-1)*dt;
end
U=zeros(M,N);
U(:,1)=0;%left boundary condition
U(:,N)=0;%right boundary condition
for k=2:N-1%initial condition
if x(k)<=0.5
U(1,k)=2*x(k);
else
U(1,k)=2*(1-x(k));
end
end
fprintf(' t X u\n')
for n=1:M-1
for i=2:N-1
U(n+1,i)=d*U(n+1,i+1)-2*d*U(n+1,i)+U(n,1i)+d*U(n+1,i-1);
fprintf('%.4f %.4f %.4f\n',t(n+1),x(i),U(n+1,i))
end
fprintf(' t X U\n")
end
figure(1)
for n=1:M
plot(x,U(n,:))
hold on
end
title('implicit heat equation solution')
xlabel('x")
ylabel('temprature')
csvwrite('implicit.csv',U);



