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Exercise 18

Obtain the solutions for the velocity potential φ(x, z, t) and the free surface elevation η(x, t)
involved in the two-dimensional surface waves in water of finite (or infinite) depth h. The
governing equation, boundary, and free surface conditions and initial conditions (see Debnath
1994, p. 92) are

φxx + φzz = 0, −h ≤ z ≤ 0, −∞ < x <∞, t > 0,

φt + gη =
P

ρ
p(x) exp(iωt),

φz − ηt = 0

}
z = 0, t > 0,

φ(x, z, 0) = 0 = η(x, 0) for all x and z.
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