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 #  Heat  Equat ion,  Insulated BCs
# (Thanks to James Herod's website)

# I n i t i a l i z a t i o n s :
r e s t a r t ;
w i t h ( p l o t s ) :
wi th(PDEtools) :
# The PDE
u : = ( t , x ) - > X ( x ) * T ( t ) ;

d i f f ( u ( t , x ) , t ) = d i f f ( u ( t , x ) , x , x ) ;

# I C :
f : = x - > x * ( 1 - x ) ^ 3 ;

p l o t ( f ( x ) , x = 0 . . 1 ) ;
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#  Bui ld  a  part ia l  sum with  10 components:
f o r  n  f r o m  0  t o  1 0  d o
   c [ n ] : = i n t ( f ( x ) * c o s ( n * P i * x ) , x = 0 . . 1 ) / i n t ( c o s ( n * P i * x ) ^ 2 , x = 0 . . 1 ) :
od:
n : = ' n ' ;

approx:=x->sum(c[n]*cos(n*Pi*x) ,n=0. .10) :
p lo t ( [ f (x ) ,approx(x ) ] ,x=0 . .1 ,co lor= [BLACK,RED] ) ;

u : = ( t , x ) - > s u m ( c [ n ] * e x p ( - n ^ 2 * P i ^ 2 * t ) * c o s ( n * P i * x ) , n = 0 . . 1 0 ) ;

#  An imate  the  curve  th rough  t ime  (c l i ck  on  the  p lo t ,  then  p ress  
t h e  p l a y  k e y )
a n i m a t e ( u ( t , x ) , x = 0 . . 1 , t = 0 . . 1 / 3 ) ;
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#  P lo t  the  t empera tu re  over  pos i t ion  and  t ime  in  3 -d :
p l o t 3 d ( u ( t , x ) , x = 0 . . 1 , t = 0 . . 0 . 3 ,axes=NORMAL,orientation=[-20,55]);;
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#Check that  the energy indeed has not  changed over t ime:
i n t ( f ( x ) , x = 0 . . 1 ) ;
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