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1.7. Heat Equation of the Form 5t - a’(W I - or ) + ®(r, t)

Nonhomogeneous heat (diffusion) equation with central symmetry.
1.7-1. Solutions of boundary value problems in terms of the Green'’s function.
We consider boundary value problems in domamr» < R with the general initial condition

w=f(r) at t=0

and various homogeneous boundary conditions (the solutions bounded Gare sought). The
solution can be represented in terms of the Green’s function as

R t R
w(x,t)=/0 f(ﬁ)G(r,&,t)d§+/0/0 D, 7)G(r, &t —T)dEdr.

1.7-2. Domain: O< r < R. First boundary value problem for heat equation.
A boundary condition is prescribed:

w=0 at r=R.

Green'’s function:
_ X = . (nar\ . [ nn€ _an27r2t
G(r,& 1) = T n§=lsln< 7 )sm( 7 )exp( 77 )

1.7-3. Domain: 0< r < R. Second boundary value problem for heat equation.

A boundary condition is prescribed:
— =0 at r=R.

Green'’s function:

2 = 2 2
G(r,&,t) = is + % Z ad] : 1 sin(%) sin<”]’f> exp(—azgt),

1 Mn

where theu,, are positive roots of the transcendental equatioru:tam = 0. The first five roots are

1 = 44934, 1o =7.7253, p3=10.9041, 4 =14.0662, ug=17.2208.
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