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MATE 6677 assignment 7

For certaindomainsthe Greensfunctionmaybecomputedxplicitly. Take {2 to betheunit
discin theplane Set

v(x,y) = G(x,y) - ==log|x — y|

wherev(x, -)isrequiredto beharmonicin 2 andG(x, - ) vanishesntheboundaryl”
of theunitdisc.Theideaof imagess to expressv as thepotential dueto sourceslying
outsidef?. Lety* betheinversepoint of y with respecto theunit circle (i.e.,y* = y/ \y|2.)
Shaow that

G(x,y) = Ziﬂlog! X—y|— Ziﬂlog\ X —y*|— Ziﬂlog\yl-

In particularif x # 0, shav thatG(x, - ) canbeextendedby continuitytoy = 0. Whatis
thenormalderivative of G ontheunit circle?

Shaw thatthe heatkernelsatisfiegheinequality

NIS

_n n
-n
K(t,x,y) <7 2[x—Y| (z—e)

forx,yc R',t > 0.

Let u(t, x) beafunctionof classC!, and
B,={x:x|<t}, t>0.

Shaow thatif

E(t) = th u(t, ) dx,

then

digt) f@udx+f udo(X).

Marks:16 + 6+ 9= 31



