ACM-ICPC 2019, EC Final
Xian, Shanxi, China, Dec, 15, 2019

Problem |I. Moon

Input file: standard input
Output file: standard output
Time limit: 2 seconds
Memory limit: 256 megabytes

Let S be a sphere with radius 1 and center (0,0,0). Let ag, aq,...,a, be n+ 1 points on the surface of
S. The positions of a1, ..., a, are fixed while the position of ag is a uniform random point on the surface
of S. Let f be 1 if there exists a hemisphere of S that contains ag, ..., a,(possibly on the border) and 0
otherwise. Calculate the expected value of f.

Input

The first line contains an integer n denoting the number of points (0 < n < 100000).
The <4-th line of the next n lines contains three integers =x,y,z denoting the point

a; = < T e \/ﬂfyuﬂ) (—1000000 < ,y, z < 1000000, 22 + 2 + 22 # 0).

It is guaranteed that aq,...,a, are distinct.

Output

Output the answer.

The answer will be considered correct if its absolute or relative error doesn’t exceed 1076.

Example

standard input standard output
0.875000000000

O O = W
O = O
= O O
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