PDE: HOMEWORK 9

Due Friday, November 11th the, start of the recitation)
o From the Strauss textbook: '11_,;1_131'2’ 7.1.5, 7.1.7
e Solve '
{'uf—u.m=a:2, for ~cw<z<w; <t <w

4
u(z,0) = e — §5

Hint: Look for a solution in the form v(z, ¢} — ‘f—; where v is
the solution to the corresponding homogeneous equation with
the initial condition v(z,0) = €®.

Date: November 5, 2016.
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Chapter 7

Section 7.1

7.1.2. Suppose Disa bounded domain and v and v satisfy Au = Ap = fonD and

du - QU == gon bdy D. Then W= — 18 harmonic on D and %?-,”; _- 0 on bdy D. By Green’s

n an
First Ideitity _
U w@ds:ff Vw-deer/ff wAwdx.
bdy D an D D

By the boundary condition and the fact that w 18 harmonic, this reduces £o

| ff D]Vw\gdx-—:(),

so by the Vanishing Theorem, \Vw(@, ¥, Z)|? =0 for all (#,9,%) € 1. Thus wis constant, SO
golutions are unique up 0 constants.

7.1.5. Supi)ose Bl < Blw) for all funcvions w on D- Let v be any function on D, Then

g(e)iE{u+ev]:%/f[1)\Vu+ eVol? dx — fﬁdyph(u—l*eu)dS

has a local minimum at € = 0, and therefore

O:éa'(()):ff Vu-Vvdxﬂjj hvolS:fj (@~Iz)vd8—jf/ pAudx.
D bdy D hdy D on D

Now let D' be atty strict subdomain of D and let v = 1on D onv=001 p - D'. Then

i e

and since this holds for all Y, the Second Vanishing Theoret implies Au = o on D. This

then implies
[[ (?ﬁ~h)vd5z0
bdy D on

for all functions V. Choosing v t0 be a function that is equal to %% _ 1 on bdy D gives
2
f f (?-"f _ ) 45 =0,
by D an

7. 1.7, Letw="uo +eywy 41 G and define

S0 %,‘-;f — h on bdy D.

F(cl,...,cn,)ZE(TJJ):%[[Dleo+01Vw1+---+c,1an]2dx.
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" For the choice of coefficients which minimizes F', the partial of F* with respect to each ¢;
must vanish. Hence

ar
0=— = f//(vw0+01VW]_+"'+cnvwn) ) ijdx’
3Cj D

or in terms of the inner product,

n
(Vwg, Vw;) + Z ck(Vwk, V) = 0.
k=1

By symmetry of the inner product this proves the desired result.
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