C-N #& 3

function [U x t]=PDEParabolicCN
uX=1;uT=0.2;M=50;N=50;
phi=Q (x)sin (pi*x) ;psil=Q@(t)0;psi2=@ (t)0;
dx=uX/M; $x [P0
dt=uT/N; st 5K
x=(0:M) *dx;
t=(0:N) *dt;
r=dt/dx/dx; s UK
Diag=zeros (1,M-1) ; S ML TR
Low=zeros (1,M-2) ; S MR AL TR
Up=zeros (1,M-2) ; S5 IR EXF Aot
for i=1:M-2
Diag(i)=1+r;
Low (1)=-r/2;
Up (i)=-r/2;
end
Diag (M-1)=1+r;
U=zeros (M+1,N+1) ;
for i=1:M+1
U(i,1)=phi (x(i));
end
for j=1:N+1
U(l,3)=psil(t(J));
UM+1l,J)=psiz (t(J));
end
B=zeros (M-1,M-1);
for i=1:M-2
B(i,i)=1-r;
B(i,1i+1l)=r/2;
B(i+1,1)=r/2;
end
B(M-1,M-1)=1-r;
SR JEZR M G KA EqtsForwardAndBackward)
for j=1:N
bl=zeros (M-1,1);
bl (1)=r*(U(1,3+1)+U0(1,3))/2;
bl (M-1)=r* (U(M+1,j+1)+UM+1,73))/2;
b=B*U (2:M, j) +bl;
U(2:M,j+1)=EgtsForwardAndBackward (Low, Diag,Up,b) ;
end
Uu=u"';
mesh (x,t,U);



title('Crank-Nicolson [z, —4E¥t IR EIL )
xlabel (' ZF[HAFE x")

ylabel ('B[AJARE: 1)

zlabel (' —4EHE S HRENIM U



