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El objetivo de este taller es programar en COMSOL Multiphysics la ecuacidon de
Poisson, la ecuacion de calor y la ecuacion de onda, las cuales son, en muchos
casos, las bases de simulaciones de fendmenos fisicos mas complejos.
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Second order PDEs

d%u u _I_r& +d% +Féi_1 -
Ox? dxdy Oy Ox Oy =

Al + by, + cuyy, + du, + euy, + fu = g(xy).

For the equation to be of second order, a, b, and ¢ cannot all be zero. Define
its discriminant to be b* — 4ac. The properties and behavior of its solution

are largely dependent of its fype, as classified below.

If b* — 4ac > 0, then the equation is called hyperbolic. The wave
equation 1s one such example.

If b* — 4ac = 0, then the equation is called parabolic. The heat
conduction equation 1s one such example.

If b* — 4ac < 0, then the equation is called elliptic. The Laplace
equation 1s one such example.
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O Upx = Uy (one-dimensional heat conduction equation)

au.=u one-dimensional wave equation
Yy tt q

Uee T+ 8= 0 (two-dimensional Laplace/potential equation)
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Ejemplo. Resolver la ecuacion de difusion en dos dimensiones:

2 2
u(x,y): ng: + gy—l; =0

Suponer que u es una funcion que depende de x, y, en donde u representa valores de
temperatura, x, y representan posicion.

Esta ecuacion se puede asociar al flujo de calor en una placa muy delgada aislada
termicamente en sus caras superior e inferior y sometida en los bordes a alguna condicion. La
solucion representa la distribucion final de temperaturas en la placa en cada punto (x, y)

Td

L2| Ta Tb

Tc

L1
Ta, Tb, Tc, Td son valores de temperatura, suponer constantes, de alguna fuente de calor
aplicada en cada borde de la placa. L1, L2 son las dimensiones de la placa.
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Suponer que u es una funcion que depende de x, y, en donde u representa valores de
temperatura, x, y representan posicion.
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A MATLAB code for solving the Wave equation is given below. The problem under
consideration is # — Au = 0 in a domain £2 composed of a square with two smaller
rectangular strips added on one side. This domain is shown in Fig. 5.3. The boundary
conditions are u = 0.1 sin(87¢) on the line segments I'p = {x : x; = —0.25}, and
n+Vu = 0 on the rest of the boundary ['y. Thus, we have both Dirichlet and
Neumann boundary conditions. The initial condition ug is zero.
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The problem under

consideration is i — Au = 0 in a domain §2 composed of a square with two smaller
rectangular strips added on one side. This domain is shown in Fig. 5.3. The boundary
conditions are u = 0.1 sin(87¢) on the line segments I'p = {x : x; = —0.25}, and
n+Vu = 0 on the rest of the boundary I'y. Thus, we have both Dirichlet and
Neumann boundary conditions. The initial condition ug is zero.
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