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Note, these errata appeared in the first printing. Both online and print editions were updated
in Spring 2018, so these issues should not appear in more recent copies of the book.

Please email any additional corrections to davidb@mathcs.emory.edu.

p. 11: Equation (2.2)
The expansion is missing some minus signs:

p- 17: 2nd formula from the bottom
The sum should start at 57 = 0:

p- 17: Last equation
Missing factor of 1/k in the second term:
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p- 18: First equation
Missing factor of 1/k in the second term:

y(t) = acos(kt) + %Sin(kat).
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p. 21: Equation (2.11)
The variable r should be p, and the limit of integration is missing:
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p. 38: Equation (3.30)
The final z should be x:

To — t; o S O,
z(t) = xo+ (2xg — 1)t, 0<z9<1,
ZTo + ta o > 1.

p. 43: Burgers’ equation
The apostrophe should follow the
Burgers.

p- 46: 2nd equation
The numerator in the expression for sin 3; has the wrong sign:
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p. 50-51: Huygens’ principle

The argument presented in Theorem 4.3 is valid for the g term in (4.8), but not for not the h
term. The mistake is repeated in Figure 4.4, which shows only the support of the g term. Here
is a corrected version of this portion of the text:

Theorem 4.3 (Huygens’ principle in dimension one). Suppose u solves
the wave equation (4.3) fort > 0, z € R, with initial data given by (4.7). If
the functions g, h are supported in a bounded interval [a,b], then

suppu C {{t,x) ER"xR; € [a—ct,b+ct]}.

Proof. Consider the components of the solution (4.8). The g term will vanish
unless = + ¢t € [a,b]. The support of this term is thus restricted to = €
[@ —ct,b—ct] or z € [a+ ct, b+ ct]. As for the h term, the integral over 7 will
vanish unless the interval [z — ct,z + ct] intersects [a,b], which occurs only
when z € [a — ct, b+ ct]. 0

The restriction of support described in Theorem 4.3 is illustrated in Fig-
ure 4.4. The g term contributes only in the regions shown in blue, but the h
term may contribute throughout the full support region. However, the solu-
tion is constant (equal to ff h(T)dt) when [a,b] is contained in [z — ct, z + ct].
This constant region shown in purple in Figure 4.4.
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Fig. 4.4. Support of a wave solution with initial data in a bounded interval.

p.- 52: Theorem 4.5

The condition that g vanishes at the endpoints does not guarantee that the extension of g is
C?. The formula (4.8) yields a classical solution only under this extra hypothesis. Furthermore,
although the solution is indeed unique (as proved later in Corollary 4.13), that fact is not part
of the argument here. Here is a corrected statement of the theorem:

Theorem 4.5. The wave equation (4.5) on [0,£], with Dirichlet boundary con-
ditions and satisfying the initial conditions (4.16), admits a solution of the form
(4.8) only if the initial data admit extensions to R as odd, 2¢-periodic functions,
with g € C*(R) and h € C*(R).
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p. 53: 2nd paragraph and Figure 4.6
This paragraph and figure should refer to w_ rather than w4, and the equation should read:

h(z) = gtu_(a: + t)‘tzo = %(:c)

p- 61: Lemma 4.9
Should read “For f € C?(R3),...”

p. 65: strict Huygens principle
The mistake from Theorem 4.3 is unfortunately repeated here. The final sentence of the first
paragraph should read:

The strict Huygens’ principle holds in every odd dimension greater than 1, but
fails in even dimensions, as we will illustrate below.

p- 98: Second equation from the bottom
To and T are switched here; it should read

up(x) := To(l - %) + T1%

p.- 99: Example 6.1
The bounded interval was intended to be [0, ¢], with the boundary condition u(0) = u(¢) = 0.
Setting ¢ = m would allow some cancellation in the formulas.

Chapter 11

p. 237: Exercise 11.2

The function logr is not contained in H' in dimension 2. The problem should have been stated
on the domain B = {r < 1} C R?, so that logr € H}(B). Furthermore, r := |z| (and not |z|?).
The function u = logr is a weak solution of Lu = f with f = 1, so this still provides an example
where f and JB are smooth but w is not.

Acknowledgments: Thanks for Harald Hanche-Olsen and Morten Grgnbech for pointing out
corrections to the text.



