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(W 2% We consider two types of problems for partial differential equa-
tions (PDEs) on topological tori.

The first problem concerns a nonlinear reaction-diffusion equation. We
study the existence of critical points of the stable nonconstant station-
ary solutions. We construct two types of topological tori that are geo-
metrically different from each other. The first topological tori are con-
structed by attaching a finite number of copies of Riemmanian surfaces
with nonempty boundary. The Riemannian surfaces, which are initially
surfaces of revolution, have undergone a perturbation to deform its axis
of rotation into a circular arc. This method allows us to construct the
whole tori. The other topological tori are constructed by the regular
perturbation of the standard tori. We call them the perturbed tori.

The second problem concerns the first Dirichlet eigenfunction on the
upper half of the perturbed tori. We study the existence of the critical
points of the first eigenfunction that corresponds to the principal eigen-
value.

On each problem, we locate the critical points explicitly. Moreover,
the total number and locations of critical points are highly related to the

shape of the topological tori.
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