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with(plots):

#animate solutions of the wave equation, with free ends

L:=1; c:=1; NumSol:=40;  #NumSol is how many terms of the sum to 
include (about 20 is OK)

f:=x->-1000*x*(x-1/4)^2*(x-3/4)^2*(x-1);
g:=x->sin(Pi*x);

plot(f(x),x=0..L);

a0:=(1/L)*int(f(x),x=0..L);
a:=n->(2/L)*int(f(x)*cos(n*Pi*x/L),x=0..L);
A:=[seq(evalf(a(n)),n=1..NumSol)];



> > 

> > 

(5)(5)

(3)(3)

(4)(4)

b0:=(1/L)*int(g(x),x=0..L);
b:=n->(2/(n*Pi*c))*int(g(x)*cos(n*Pi*x/L),x=0..L);
B:=[seq(evalf(b(n)),n=1..NumSol)];

U:=a0+b0*t+sum(A[n]*cos(n*Pi*x/L)*cos(n*Pi*c*t/L),n=1..NumSol)+sum
(B[n]*cos(n*Pi*x/L)*sin(n*Pi*c*t/L),n=1..NumSol);
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#The animated solution!
animate(plot,[U,x=0..L],t=0..2,frames=100);


