
Problem F — limit 3 seconds

Distinct Distances

You’re setting up a scavenger hunt that takes place in the two-dimensional plane.

You’ve already decided on n distinct points of interest labeled p1, . . . , pn. The point pi is located
at integer coordinates (xi, yi).

You now want to choose a point q for the final location. This point must have finite coordinates,
but it does not necessarily need to have integer coordinates. This point also can coincide with one
of the original points pi.

In order to make this final location interesting, you would like to minimize the number of unique
distances from q to the other points.

More precisely, you would like to choose q that minimizes |S(q)|, where S(q) is defined as the set

{|q � p1|, |q � p2|, . . . , |q � pn|}.

Here, the notation |S(q)| means the number of elements in the set S(q) and |q � pi| denotes the
Euclidean distance between q and pi. Note that S(q) is a set, so if two or more distances |q � pi|
are equal, they are counted as a single element in S(q).

Given the coordinates of the points, find the minimum value of |S(q)|.

Warning: Use of inexact arithmetic may make it di�cult to identify distances that are exactly
equal.

Input

The first line of input contains a single integer n (1  n  40).

Each of the next n lines contains two space-separated integers xi and yi (|xi|, |yi|  300), repre-
senting the coordinates of pi.

Output

Output, on a single line, the minimum number of unique distances from q to all other points pi.
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For the first sample, we can let our point q be (0, 0). All other points are distance 5 away. For the
second sample, we can let q be (1.5, 1.5).

Sample Input and Output
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3 4

0 5

0 -5

5 0

-5 0

4 -3

3 -4

-4 3

1
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0 0

1 1

2 2

3 3
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0 -5

1 0

-1 0

2 3

3 2

-3 0
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