Izhevsk Mirror of Petrozavodsk Summer Training Camp 2015
Day 2: lvan Smirnov Contest 1, Tuesday, September 8, 2015

Problem D. Dirichlet

Input file: standard input
Output file: standard output
Time limit: 6 seconds
Memory limit: 512 mebibytes

A well-known Dirichlet’s principle (or sometimes pigeonhole principle) states that if n+ 1 pigeons are put
into n holes, there will be a hole with at least two pigeons in it.

However, only a few know about another, similar, principle: if n — 1 pigeons are put into n holes, there
exists an empty hole! Even more, if no two pigeons take the same hole, there will be only one empty hole
at the end. Sometimes you can observe this principle in nature when birds settle into hollows in a tree.

There is an unweighted tree with n vertices, and in every vertex, there is a hole. There are n — 1 birds, and
they select holes one after another. The birds do not like to live close to each other, so each bird selects
a vertex such that the closest already selected vertex is as far from it as possible (in terms of distance
on an unweighted tree). In case there are several such vertices, the bird selects the vertex with the least
possible number. The first bird selects vertex 1.

When all birds settle, there will be only one empty hole left. Find which one it will be.

Input

The first line of input contains a single integer n, the number of vertices in the tree (2 < n < 10°). Each
of the next n — 1 lines contains two integers u; and v;: the edges of the tree (1 < u;, v; < n).

Output
Print one integer: the number of a vertex with an empty hole. Vertices are numbered from 1 to n.
Example
standard input standard output
2
12
2 3
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