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Task E. Prime Tree

A tree is a connected graph that has n vertices and n — 1 edges. Consider a tree
with n vertices, labeled with integers 1, 2, ..., n. Let's call an edge (u,v) bad if
there is an integer d > 1 such that the label of u and the label of v are both
divisible by d . For example, in the tree below there are three bad edges: (6,4) are
both divisible by 2, (2, 6) are both divisible by 2, and (3, 6) are both divisible by 3:

Your goal is to relabel vertices in such a way that the number of bad edges is as small
as possible. For example, if you relabel vertices of the tree shown above in the
following way, there will be only one bad edge (3,6) :

The fewer bad edges your tree will have the more points you will get.

This is an output-only problem. There are 10 input files available in the
PCMS. You need to run your program locally and only submit the answer
file for each input file.

Input

Each input file contains several test cases.
The first line of the input file contains the number of test cases in this input file.

The first line of test case description contains a single integer 1, the number of the
vertices in the tree.

Each of the following n — 1 lines contains two integers © and v (1 < u,v < n),
vertices connected by an edge.
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All trees in a single file have the same number of vertices.

Output

For each test case, print one line containing exactly n different integers from 1 to
n : labels assigned to vertices 1, 2, ..., ..

Scoring

For each input file, let M be the total number of edges in all test cases of this input

file, X be the total number of bad edges in your solution, and R = % . Your score

for the input file is calculated as following:
o if R > 0.4, your score will be 0;
o if 0.33 < R < 0.4, your score will be 1;
o if 0.26 < R < 0.33, your score will be 2;

o if 0.19 < R < 0.26, your score will be 3;
o if 0.12 < R < 0.19, your score will be 4;
o if 0.05 < R < 0.12, your score will be 5;
o if 0.01 < R < 0.05, your score will be 6;

o if 0.005 < R < 0.01, your score will be 7;
o if 0.001 < R < 0.005, your score will be 8;
o if 0 < R < 0.001, your score will be 9;

o if R = 0, your score will be 10.

It is guaranteed that for all given tests there exists an answer which will score 10
points.

Examples

Example 1

Input:

N

R R R RFROOOOOWWREO
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The first test case is shown in the problem statement above. There is one bad edge
(6,3) after relabeling, because both 6 and 3 are divisible by 3.

In the second test case there will be edges (5,1), (5,2), (5,3), (5,4) and (5,6).
None of them are bad.

There are 10 edges in the input file and 1 bad edge in the answer. Thus, M = 10,
X =1, R =0.1.According to the scoring table, this answer would get 5 points.

Tests have the following structure:
o Input file 1 contains three trees on 7 vertices, depicted below from the left to the
right:

o Input files 2 and 3 contain 100 random trees on 10 and 30 vertices respectively.

o Input files 4 to 8 contain various randomly generated trees with some special
structure (e.g. trees with many leaves, binary trees etc). The distribution of
different kinds of trees is roughly the same for all inputs.

o Input files 9 and 10 contain randomly generated trees of 50 000 and 100 000
vertices respectively.

Initially, the labels of vertices of all trees in all input files are random.
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