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(Geodesic Nets

A geodesic is a “straight” curve on a surface that
can locally represent the shortest path between
two points.

A geodesic net [3| is a network that connects
multiple “unbalanced” points with the shortest
curves while ensuring that each additional point is
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General Corollary

Corollary: On any surface with a Riemannian
metric that is complete, there exists a neighbor-
hood such that Theorem 2 holds. More explic-
itly, the curvature on that neighborhood is bounded
above by 1/R? > 0, for R > 0. Thus, if a triangle
ABC has three angles that measure less than 27 /3
and the maximum geodesic distance of two points

in the domain of the triangle is less than Rw/2,
then there exists a balanced point.
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“balanced” and stretched equally by its neighbors
through those curves.

Figure 1. (Geodesic net connecting 6 unbalanced
points by 3 balanced points.

Question: How can we construct geodesic nets
given any number of points?

Applications

Steiner Tree: a minimum-length network con-
necting points [2]

Telecommunication: design optimal network
transporting data between centers

Theorems about the existence of a balanced vertex

Molecular Biology: find the biological network
to investigate the interaction among proteins and
genes |1]

Theorem 2: Let M be a Riemannian surface such
that its Gaussian curvature K is bounded above by
1/R?, for R > 0. Let triangle ABC on M be given
such that its three angles measure less than 27 /3. If
the maximum geodesic distance of two points in the
domain of the triangle ABC' is less than Rw/2, then
there exists a balanced point.

Theorem 1: Given triangle ABC on a round sphere
M with radius R such that its three angles measure
less than 27 /3. If the maximum geodesic distance
of two points in the domain of the triangle ABC' is
less than Rm/2, then there exists a balanced point.

Urban Planning: determine the most efficient
routes for public transportation systems
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Figure 2. Steiner Tree of cities in the US |2].



