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Consider the two-dimensional the two-dimensional wave equation

∂ttu−∆u = f(x, y, t) if t > 0, u(x, y, 0) = ∂tu(x, y, 0) = 0,

and heat equation
∂tu−∆u = f(x, y, t) if t > 0, u(x, y, 0),

where the forcing function f is given by

f(x, y, t) = cos 2t exp[−(2x2 + 3y2)/4].

1. Solve the wave equation in the whole plane, with u → 0 as x2 + y2 →∞, using the Green function.

2. Solve the wave equation in the domain Ω : −1 < x < 1,−1 < y < 1, with u = 0 at ∂Ω, using a spectral
representation.

3. For both the unbounded and bounded domain:

3.1 Elucidate whether the solutions are in phase with the forcing.

3.2 Compare the CPU time that is required to construct a snapshot of the solution calculated in questions
1 and 2 in the domain Ω in a 100× 100 equispaced grid at t = π/2.

3.3 Construct the appropriate graphical representations of the solution calculated in questions 1 and 2
to illustrate the solution in the domain Ω as time proceeds.

4. Repeat questions 2, 3, 3.1, and 3.3 for the damped wave equation

∂ttu + ε∂tu−∆u = f(x, y, t) if t > 0, u(x, y, 0) = ∂tu(x, y, 0) = 0,

with ε =0.01.

5. (Extra credit) Repeat questions 1, 2, and 3 (including 3.1, 3.2, and 3.3) for the heat equation.

CLASES PARTICULARES, TUTORÍAS TÉCNICAS ONLINE
LLAMA O ENVÍA WHATSAPP: 689 45 44 70

- - -

ONLINE PRIVATE LESSONS FOR SCIENCE STUDENTS
CALL OR WHATSAPP:689 45 44 70

www.cartagena99.com no se hace responsable de la información contenida en el presente documento en virtud al
Artículo 17.1 de la Ley de Servicios de la Sociedad de la Información y de Comercio Electrónico, de 11 de julio de 2002.
Si la información contenida en el documento es ilícita o lesiona bienes o derechos de un tercero háganoslo saber y será retirada.


