Proof for the equivalence of local and global con-
vexities in section 2.1

As in the paper, let A be a d-dimensional triangulation with point configuration
Pis-.-, P, Let wy,...,wy, be its lifting. Let L be the graph of the lifting:

L= U conv((zz>,...,(zz>).

Pi, ,...,pid:d—simplex of A

The local convexity and global convexity is equivalent when d = 1. For d > 1,
suppose a lifting was locally convex, but not globally convex.

1. Since the lifting is not globally convex, we can take g,r € L, and s from
(the relative interior of) the line segment conv(qg,r) such that s is below L
with respect to the 441 axis. This can be done, for example, by choosing a
d-simplex conv(p; ,...,p;,) in A and a point p; & {p;,, ..., p;,} violating
the criterion for global convexity and defining
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for € > 0 small enough.

2. Let the plane including g, r, s and parallel to the z 44, axis be 7. In other
words, m = aff(q, 7, s,q + €44+1), where €441 is the (d + 1)-th unit vector.

3. The intersection
Anm={ocnNm:0 €A}

is a one-dimensional triangulation, and LN is its graph (for some lifting).
The local convexity of the lifting of A implies the local convexity of the
lifting of ANw. Points g, r, s show that this lifting is not globally convex.
This contradicts the equivalence of the local and global convexities for the
one-dimensional case.



