
XV Open Cup named after E.V. Pankratiev

Round 2, Grand Prix of Siberia, Sunday, November 2, 2015

Problem H. Colonization
Input file: input.txt
Output file: output.txt
Time limit: 4 seconds
Memory limit: 512 mebibytes

The yoghurt bottle is populated with N bacteria. But bacteria want company, so they form colonies, and
this happens in the following way. Initially each bacterium is a colony consisting of itself. While there are
at least two colonies in the yoghurt, two nearest colonies are chosen at each step and merged together.

Initially for each pair of bacteria u and v the distance du,v between them is known. The distance for the
colonies G and H is calculated as the average distance between all pairs of bacteria:
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Bacteria aren’t very particular when it comes to accuracy � you cannot expect too much from single-
cell organisms, anyway. So when there are several pairs of colonies with the distance within 10�6 of the
minimal, then any of these pairs can be selected for merging at this step.

You are to model the colony merging process and find one of the possible scenarios.

Input

The first line of the input file contains an integer N – the number of bacteria (2  N  2014).

The following N lines contain the description of the distance matrix (di,j). Each line contains N characters.
The character di,j in the j-th position of the i-th line specifies the distance between the i-th and j-th
bacteria.

It is guaranteed that di,i = 0, di,j = dj,i, 0  di,j  9 for all i, j = 1, . . . , N .

Output

Assign numbers to each initial colony, from 1 to N . The colony obtained on the i-th step, i = 1, . . . , N�1,
will have the number N + i.

The input file must contain N�1 lines. The i-th line must contain three numbers: the numbers of colonies
merged on the i-th step, and the distance between them with an absolute or relative error not greater
than 10�6 (1  i  N � 1).

Examples

input.txt output.txt
4
0146
1025
4203
6530

1 2 1.000000
3 4 3.000000
5 6 4.250000
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