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Numerical solution: u(x,t)
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% Heat equation with Neumann BC on [0,1]

J
%

function pdex@l

m = 0; .

x = linspace(0,1,40); X €le ]

t = linspace(0,0.15,20);

sol = pdepe(m,@pdexlpde,@pdexlic,@pdexlbc,x,t);
% Extract the first solution component as u.
u=sol(:,:,1);

% Surface plot of u(x,t)

surf(x,t,u)

title('Numerical solution: u(x,t)")
xlabel('x")

ylabel('t")

% Solution profile u(x,*) at last time.
figure

plot(x,u(end,:))
title('u(x,t) at t = 0.15")

xlabel('x")

ylabel('u(x,0.15)")

9595% %% % %% % 95% %695 % %% %5 %6 5% %6 %5 %5 % %5 % %6 %% %6 56 %5 %6666 6666 666666
r )

c(x,t,u,ux) u_t = (f(x,t,u,u_x))_x + s(x,t,u,u_x)

unction [c,f,s] = pdexlpde(x,t,u,DuDx)
1;

1xDuDx;

0;

u(x,0)=ud(x)

unction u@ = pdexlic(x)

%
%
%
%
%
f
C
f
S
%
%
.f
u

p + qgxf =0 x=x1,xr
where f is the flux f declared in the PDE above

function [pl,ql,pr,qr] = pdexlbc(xl,ul,xr,ur,t)

pl = 0;

q-l_ = 13 ux'(G)“t‘):O
ar = 0; Lk A
qr = 1; ulult)"u

oy A C o Nef .2
ud=2xexp(—(x-0.5)~2/(0.05)); u*ﬂOTff-A<?%?(“(*'“o’/V )
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% Heat equation with Neumann BC on [0,1]
function pdex@2

m=0; _

x = linspace(0,1,40); N<3L0,'3

t = linspace(0,0.30,40);

sol = pdepe(m,@pdexlpde,@pdexlic,@pdexlbc,x,t);
% Extract the first solution component as u.
u=sol(:,:,1);

% Surface plot of u(x,t)

surf(x,t,u)

title('Numerical solution: u(x,t)")
xlabel('x")

ylabel('t")

% Solution profile u(x,*) at last time.
figure

plot(x,u(end,:))
title('u(x,t) at t = 0.15")

xlabel('x")

ylabel('u(x,0.15)")

95%% % %% %% % %% %% % % % % % %6 %6 %6 %6 %6 %6 % %6 %6 %6 %6 %6 %656 96665666666 6°6°6-6-6°6
% Defining the problem (m=0)

%

% c(x,t,u,ux) u_t = (f(x,t,u,u_x))_x + s(x,t,u,u_x)
%

function [c,f,s] = pdexlpde(x,t,u,DuDx)

c =1,

f = 1xDuDx;

s = 0,

u(x,0)=ud(x)

unction u@ = pdexlic(x) 5 em
@=sin(pix*x); ulx 0) = Sin(1iX)

p + gxf =0 x=X1,xr
where f is the flux f declared in the PDE above

function [pl,ql,pr,qr] = pdexlbc(xl,ul,xr,ur,t)

gy Jeen
pr = 0; 1 % i
qr = 1: k u}\(l)‘t) v
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