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Abstract Both Dirichlet and Neumann boundary conditions for the
Laplace equation are of fundamental importance in Mathe-
matics and Physics. Given a compact connected Riemannian
manifold M with boundary ∂M the Dirichlet-to-Neumann op-
erator Λg maps Dirichlet boundary data f to the correspond-
ing Neumann boundary data Λgf = (∂νu)|∂M where u denotes
the unique solution to the Dirichlet problem △gu = 0 in M ,
u|∂M = f . The main statement is that this operator is a first
order elliptic pseudodifferential operator on the boundary ∂M .
We will first give a brief overview of how to define the
Dirichlet-to-Neumann operator as a map Λg : H1/2(∂M) −→
H−1/2(∂M) between Sobolev spaces. In order to show that it
is actually a pseudodifferential operator we introduce tangen-
tial pseudodifferential operators. This allows us to derive a mi-
crolocal factorization of the Laplacian near boundary points.
Together with a regularity statement for the heat equation
this will finally give the main result.


