Green’s Function

Solving differential equations



How to solve DEs with green’s function

+Ly(x) = f(x)
e LG(x,5) =6(x —5)

cy(x) = [ f(s)G(x,s) ds



Why does y(x) =" f(s)G(x,s)ds 7

L[ f(s)G(x,5s)ds
= [ Lf(s)G(x,s) ds
= [7 f(s) LG(x,s) ds

= ffooof(S)CS(X —s)ds = f(x)



Poisson Equition

o VZV(F) — p(1)

€0

*BC: V(r) = h(r), onS
e V2G(1,5) =850 —5)

{ — under homogeneous BC
41 (r—S)

V() = [ 29 6(F, 5)ds

*G(1,5) =




Boundary condition

—‘



Picture of green’s function in electrical potential




Green’s identities

» Divergence theorem : ¢, F-ndA= [, V-FdV
*Let F = vVu

¢ VVu-ndA= [, V- @Vu)dV

_ U g4 — 2 _

=¢ V- —dA = Jy VvVu +vViudv — (G1)

o .a_u_ .@ — 2., 2 .
¢V ——u andA—f[U vV4u — uV4vdV — (G2)



Green’s identities

PV g—z—u —dA Jy vVPu —uVivdV — (G2)

cv=0G(r,s), u=V({)

¢ G —hdA= [ G& S —VSGE-S)adv =, G- av -V ()
€0

SV(@E) =, G& dV+566Uh——G dA



Underdamped harmonic oscillator

(02 + 2y + 0, w3) x(t) = F(t)

w

e G(t,s) = O(t —s)e V(=9 Sin[w(t_s)], w = \/w% — y?
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One dimensional wave equation

* (07 —v?05)y(x,t) =0

|
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G Tt t) ==68[(t—t) -
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