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on the interval [0, 1] with boundar
u(0,t) = u(1,t) = 0 for all t and

u(x,0)

We also want limy_.o u(z,t) =
The equation is known as the heat
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Separating the variables, we try f

Insert in the equation to obtain

resulting in

u(x,t

X (2)T'(
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Use condition att — oo to see
Solutions are

X(t) = acos(wx
T(t) = de

\V]

So u(x,t) = e ¥ (acos(wx
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w(z,t) = e 9 (a cos(wz) + bsin(
Use u(0,t) = 0O for all ¢, to obtain a
obtain w = km for some k € N,
Equation is linear: linear combination

m

u(x,t) = Z e

k=1

IS a solution satisfying the boundary c
limy 00 u(x,t) = 0.
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But such a function for ¢ = 0 will no
u(x,0) = fo(x). However, consid

u(x, t) = Z e
k=1

One can prove: such a function is a

numbers b1, ba, b3, - - -

are sufficien




Fourier coefficients
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Then u(z,0) = >~ by sin(kmx

1
bk:2/ Jo
0

The numbers b;. are “sufficiently wel
With fo(x) = sin?(rx) = (1 —
and
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bok—1 = (2 —




Matlab code

gzzaﬁzzirzf x=[0:0.01:1]; t=[0:0.01:1],
variables u0=(sin(pi*x)).” 2;

Simple solutions

Boundary conditions su prOt(Z ’ 21 1)1 pIOt(Xl UO)

Initial condition
Fourier coefficients [X,T] =meshgrid (X,t) ,

Matlab code

ul=(8/(3*p))*(sin(pr*X)).*(exp(-(pi)
subplot(2,2,3), mesh(X,T,ul), axis(

for j=0:1:9
view(-j*10,10) pause(1)
end

view(-40,10)




The problem
Separation of u2=ul;

variables

Simple solutions for k=1:1:10
Boundary conditions U2 ou d=U2;

Initial condition

Fourier coefficients u2=u2+ (8/(p|*(2*k+ 1)*(4-(2*k+ 1)A 2)))

Matlab code

*(sin((2*k+1)*pi*X)).*(exp(-(pi1)” 2*T*(
subplot(2,2,4),mesh(X,T,u2), axis([0 1
u20=u2(1,:);
subplot(2,2,2), plot(x,u0-u20), axis([O
max(u0-u20) pause(4)
end

diff_of_last_two_iterations =max(max(u
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