
,

Pulse Nova
Input file: standard input
Output file: standard output
Time limit: 8 seconds
Memory limit: 256 megabytes

Mr.Panda is playing a game named Watcher of Samsara, a famous tower defense game developed by a
Chinese studio. At the beginning of the game, every player is able to choose their first hero arbitrarily
from the hero pool which is randomly generated by the game system. Among all the heroes, Mr.Panda
always chooses the hero named Leshrac, because of the character’s ultimate skill, Pulse Nova.

Pulse Nova creates waves of damaging energy around Leshrac, one per second, to damage all nearby
enemy units. This powerful skill inspires Mr.Panda to come up with a geometry problem.

There are n straight lines on the 2D plane, where the ith line passes two integer points Pi and Qi. You
need to place a circle with radius of exactly R on the plane. For each given line, there might be a segment
part of this line that will be inside the circle. Please find a position for this circle to maximize the total
length of all segment parts which will be inside the circle.

Input
The first line of the input gives the number of test cases, T (1 ≤ T ≤ 100). T test cases follow.

The first line of each test case contains two integers n (1 ≤ n ≤ 50) and R (1 ≤ R ≤ 3000), the number
of straight lines, and the radius of the circle, respectively.

In the next n lines, each contains four integers. In the ith line, the first two integers indicate the 2D
coordinates of point Pi, and the last two integers indicate the 2D coordinate of point Qi. We ensure that
Pi 6= Qi and the absolute value of every coordinate is not greater than 1000.

We ensure the sum of n in all test cases is not greater than 100.

Output
For each test case, output one line containing “Case #x: y”, where x is the test case number (starting
from 1) and y is the maximum length which will be inside the circle. Your answer will be considered
correct if it is within an absolute or relative error of 10−6 when compared with the correct answer.

Example
standard input standard output

3
2 2
1 1 1 2
1 1 2 1
4 3
0 0 0 1
2 0 0 1
0 0 1 0
0 2 1 2
5 4
1 3 -2 3
0 0 4 0
0 1 -1 2
-3 1 2 -1
1 3 2 -3

Case #1: 8.0000000000
Case #2: 23.3137084990
Case #3: 38.0402955628
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Note
For the first sample, you can place the center of the circle at (1, 1), so the total length inside the circle
will be 8.

For the second sample, you can place the center of the circle at (0, 1), so the total length inside the circle
will be 12 + 8

√
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