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Triangulation

Spoiler

Of course, we can only cut along diagonals which are partefriangulation. For each one of them
(name itd), we must check if it separates two triangles of the samercdlet’s look at one of the
colors,c. If we take the vertices of all triangles coloreddw{ < v§ < --- < “/f;(cy thend can not
cross any diagondhy, vj.). But if it crosses some such diagonal, then it also crosse® stiagonal
(vi, viy1) (Wherevg ) ., = vf). When we realize that

> k(@) <3n—6

1<i<n

then we see that we have a solution runnin@im?).

Now we can add an data structure improvement. If we keep a tmergsional tree containing all
diagonals(v{, v{, ;), where each node of the first dimension tree contains a trée emds of the
diagonals which begin in a specified (for that particulare)ogegment. That kind of structure gives
us chance to check if crosses any of the diagonals in tif&log® n), which givesO(n log®n) in
total.

There is another way to look at the problem, which gives ewattebresults. We can observe that the
graph, in which vertices represent triangles and there elge between vertices if the corresponding
triangles share an edge, is a tree. Then the problem is tomé sf the edges of a tree not to separate
vertices with the same color. Let's take the vertices of saoler, find the lowest common ancestor
of all these vertices and write the number of these verticgba ancestor. Now, after doing that for
each color, we have enough data to determine if an edge can.ddare specifically: an edge cutting
off a subtree can be cut, if the sum of the numbers writtenlineatices of the subtree is equal to the
number of vertices in the subtree. This leads to an algonilitimruntime O(n logn) (or even better,

if we solve the LCA problem optimally).

Test data overview

no. n | comment
1 96 | Full binary tree deptl, random colors
2 502 | Several long paths, structured colors
3 2002 | Many short paths, structured colors
4 5000 | Medium length paths, structured colors
5 5000 | Random tree, random colors
6 | 20002 | Several long paths, structured colors
7| 47978 | Many short paths, structured colors
8 | 99979 | Random tree, structured colors
9 | 100000 | Many long paths, structured colors

10| 98304 | Full binary tree depth5, random colors




