Problem 1
a)

A = P7? fa® +m?n? /b* with eigenfunctions sin(lm2/a) sin(mmy/b), I,m = 0

b)

A = Prfa?+min? /b2 LLm =0

Problem 2




6.3.9

We rewrite f(z,y) = o(3z —2y— 1) in terms of the step function. Thus, by the chain rule,
0 a
a_i =368z —2y—1)=6d(z— 3y—3), %f =268z —2y—1)=-6(y—3y+3).




6.3.10
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Referring back to (4.98), since |b, | =

26 ' < % , the uniform bound (4.99)

holds, and thus the ensuing argument establishes infinite differentiability.

6.3.18
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. (a) Using the image point (§,—n), we find G(z,y;&,1) = ﬁ log Em — 32 i Ez — 2;2 )
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6.3.23
Set
x = (rcos@,rsinf), & = (pcosp, psin p).
Applying the Law of Cosines to the triangle with vertices 0, x, £ in Figure 6.13 shows
2 2 2 2 2
Ix—&[" =1Ix]"+ &I =21 x| |l cos(6 — @) =" + p* — 2rpcos(6 — ).
Applying the Law of Cosines to the triangle with vertices 0, x, 7 in Figure 6.13 shows
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Ix—n)?=lx|*+[nl®-2x| IIﬂIICOS(B*sD):TQer—g*?;008(9*99),

and so
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L, IIEIPx—€)° _ 1 1+72p% — 2rpcos(f — )
G(x;€) = —1o =—lo .
58) = g B TR Tx— g2 ~ Ir '\ T H 7 —2rpcos6 —p)

Thus,

6.3.27

Solution:

u(t?r);%d(::—ct—a)wL %cﬂ’r-% ct —a) (%)
consisting of two half-strength delta spikes traveling away from the starting position concen-
trated on the two characteristic lines. This solution is the limit of a sequence of classical solu-
tions u(n)(t,:c} — ult,x) as n — oo which have initial conditions that converge to the delta

function: u{n)({],r} — &8(z — a), u.ﬁn){[ﬁl,r) = 0. For example, using (6.10), the initial conditions
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lead to the classical solutions

Ei(ﬂ](t-. x) = & L

b
27(l+n2(z—ct—a)2) 27(1+n%(z+ct—a)?)

that converge to the delta function solution (%) as n — oc.

6.3.31
(a) u(t,z) = io: cos (k—+— %)?Tt cos (k—+— %)Wﬂ'};
k=0

(b) For any int?eger k,and -1 <z <1,

28(x —t+4k) + 5 6(z +t — 4k), 4k —1<t<4k+1,
u(t,x) = —36(z—t+4k+2)—3o(x+t—4k—2), 4dk+1<t<4k+3,
0, t=2k+1.

(c) Because the Fourier series only converges weakly, it cannot be used to approximate the
solution; see Figure 6.7 for the one-dimensional version.



