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In this  note we consider the Green’s function for solving the one dimensional heat equation.
 For the moment we consider the homogeneous  heat equation.

Example 1. Homogeneous heat equation
Initial value problem on (-∞,∞) 
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Let the initial distribution be ,

Temp(y,t=0) ≡ g(y) =100 exp(-y2).

We implement a Fortran code to carry out the integral that gives the temperature  u(x,t).  k is set equal to  1.0 m2/s  .

Fig 1. 
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Figure 1. Temperature distribution as function of time. The top curve corresponds t=0 , the next t=1 s , and the yellow to t=3 s.

FORTRAN code

c heat diffusion using Green's function

      real k

      data xi,xf,yi,yf,nx,nstep/0.,2.,-4.5,4.5,30,1000/

      data k /1./

      g(x,y,t)=(1./(sqrt(4.*pi*k*t)))*exp(-(x-y)**2/(4.*k*t))

      f(y)=100.*exp(-y**2)

      pi=2.*asin(1.)

      dy=(yf-yi)/float(nstep)

      deltax=(xf-xi)/float(nx)

      do 30 it=1,1

      t=3.

      do 10 ix=0,nx

      x=xi+deltax*float(ix)

c      yi=yi+x

c      yf=yf+x

      sum=0.

      do 20 i=1,nstep

      y=yi+dy*float(i)

      sum=sum+(dy/2.)*(g(x,y,t)*f(y)+ g(x,y-dy,t)*f(y-dy))

20    continue

      print 100, t, x ,Sum,f(x)

10    continue

30    continue

100   format(1x,'t,x,Temp(x,t), Temp(x,0)=',4(3x,e10.3))

      stop

      end

