
The goal of this construction is to have a lot of space outside the proximity
of the segment where we can add new points and have control how halving
lines behave.

4.2 Cross

The following construction we call a cross.
Here how we do it. We squeeze initial sets into long narrow segments.

Then we intersect these segments at middle lines, so that half of the points of
each segment lie on one side of all halving lines that pass through the points
of the other segment (See Figure 3).

Given two sets of points with n1 and n2 points respectively whose under-
lying graphs are G1 and G2, the cross is the construction of n1 +n2 points on
the plane whose underlying graph has two isolated components G1 and G2.

Figure 3: The Cross construction.

We have several immediate consequences as a result of this construction.

Lemma 4.1. Any odd degree between 1 and n− 1 can appear in and under-
lying graph of n vertices. Any number of connected components between 1
and n/2 inclusive can appear in an underlying graph of n vertices.

Proof. The cross of a star graph with 2k degrees and a conves polygon with
n − 2k degrees has n/2 − k + 1 connected components. It has n − 1 leaves
and one vertex of degree 2k − 1.
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