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1. Explain the paradox in the course Derive the D’Alembert solution (15 %) :
Governing equation

utt = c2
1uxx, −∞ < x < ∞, t > 0

where c1 is wave velocity and the Cauchy data are

u(x, 0) = φ(x), u̇(x, 0) = ψ(x),

D’Alembert’s solution :

u(x, t) =
1
2
φ(x + c1t) +

1
2
φ(x− c1t) +

1
2c1

∫ x+c1t

x−c1t
ψ(x)dx

2. Explain the paradox in the course Prove the diamond rule. (10 %)

uA + uC = uB + uD

3. Explain the paradox in the course using the results of 1 and 2. (10 %)
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t A
x− c1t = 0tC

x + c1t = 0

Fig.1

x + c1t = 5 tD x− c1t = −1

t
B xu(x, 0) = φ(x), u̇(x, 0) = ψ(x)
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