Using Mathematica to plot solutions to Laplace’s equation

The problem: solve Laplace’s equation
V¢ =0
in two dimensions for a rectangle of size a in the x direction, size b in
the y direction, with boundary conditions:
$(x,0)=¢(0,y)=¢(a,y)=0, $(x, b) =v.
The solution: ¢ = Y>>, ¢c,Sin[n & x/a] Sinh[n & y/a], where
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m First | definethe approximate solution asthe sum of thefirst 40 terms:

In[16]:= nmax = 40;
c[n_1=v (1-(-1)"n)2/ (nxSinh[nxb/ajl);
¢ =Sum[c[n] Sin[nxx/a] Sinh[nxy/a], {n, 1, nmax}];

m Next | choosefor definitenessa=b =v=1
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laplacefig.nb

m Next | have the countour plot made. Look under Help for CountourPlot, and it will tell you about the

optionsthisfunction can take.

in[22]:= | Contour Pl ot [¢, {X, O, a}, {y, O, b},
Pl ot Poi nt s - 35, Contours - 40, Col or Functi on -» Hue]

out[22]= I - Cont our Gr aphi cs -



laplacefig.nb 3

m Next | plot the 3D graph of the function:

In[23]:= I Pl ot 3D[¢, {X, O, a}, {y, 0, b}, Col or Functi on -» Hue, Pl ot Poi nts -» 25]

out[23]= I - SurfaceG aphi cs -



