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Isothermal coordinates and conformal maps

We compute the triple compositions {Sto(Ue(X; for isothermal parameterizations of some minimal
surfaces, and try to identify whether the map is indeed analytic. (It shouid be!)

> restart:
with{plotsi:
with{linalg):
Warning, the name changecoords has been redefined

Warning, the protected names norm an@ trace have been redefined and unprotected

1) Some procedures to heip compute the Gauss map:
> #dot preoduct
dp:=proc(X,Y)
X[l]*YE13+X£2]*Y[2]+X[3}*Y{3];
i end:
T > #2-norm
nrm: =proc (X)
sgri(dp (X, X))
end:
> #eross product:
xp:=proc (¥, Y)
local a.b,c;
a:=XI21*Y[3]-XI3]1*¥[2];
b:=X[3]1*Y[11-X[11*¥I[3];
cr=X[1]*Y[21-X[21*Y[1];
fa,b,cl;
. end:
> #Derivative matrix for mapping X:
D¥g:=proc (X)
local Xu,Xv;
Xu:zmaﬁrix(B,l,Ediff{x[l],u),diff{X[2],u),diff{X[B},u)]};
Xv:=matrix(3,1,[diff(x[l],v},diff(X[E],v},diff{X[B],v)]);
simplify (augment (¥u,Xv));
end:
* > 4unit normal:
N:=proc (X}
local Y.Z.,s:
Y:=DXq{X):
Zr=xp(col (Y, 1), coli¥,2)};
gr=nrmi{Z);
simplify(evalm{(1/5)*2));
end:

2) Add a procedure for stereographic projection:

—"

> gt:=proc{X}
simplify([X[l}f(l*X{BE),XE2]/(1~X[3]),OE):
end:

3) Check the triple composition for the Catenoid and Enneper’s Surface !

T

> assume{u,real}:
asgume v, real):
> Cat::(u,v)—>[cos{v}*cosh(u},sin(v)*cosh{u),u}:
#catenoid parameterization
ge(N{Cat{u,v)l)};
#can you recognize this?

[ cos(v-) sin{v~) ]
| 7 cosh(u~)—sinh{u~)"  coshiu~) -~ sinh{u~)’
> Enne::(u,v)W>Eu—uA3/3+u*V”2,*V+VA3/3—v*u”2,uA2mv“21:

> Sti{N(Enne(u,v)})};
#how about this?
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