
Problem H - To A New World

“Database! Database! Just say Wow Wow Wow Wow!”

At an expansion rate of 1km/hour, i.e. 24km/day, or 720km/month, the mold defied all attacks launched
on it. It was too big and too dispersed for any attack to work well. Even multiple SKYLARKs were wasted
on it without putting much of a dent.

Within days the entire Kingdom was in panic. Law and order became essentially non-existent as the mold
gradually expanded its coverage. After engulfing the Frontier Domain, the lack of Crystal supply meant that
the ability to carry out magical defence was severely reduced. Many fled as soon as they could in this total
chaos. As weeks pass by it became increasingly difficult to even survive.

However, the ACM did not lose hope completely. Humanity must be preserved somehow. We must survive
after coming so far. It was a risky proposition, abandoning this world but they had to do it.

Using an experimental modification to the technique of Long Distance Teleportation, a portal into hyperspace
was opened. A large group of magicians were assembled and transfer into hyperspace commenced. It is time
for a one way trip to search for a new home.

Traveling in hyperspace is quite difficult. A spherical Teleportation Shield must be continuously maintained
around a maximum of 5-6 travelers, and the shield must not touch any hyperspace shards at all costs. Due
to the recent extraordinary surge in magical destruction, the hyperspace is littered with such shards.

You are traveling with Raunak and Jason – your job is to chart a path for nagivation while Raunak and
Jason steer and maintain the shield. Is it possible to make it through this hyperspace corridor? We will
model the problem as a corridor of width w in 2D having polygonal obstacles.

Figure 1: A diagram of sample input 1 – Your shield is the circle on the left side and you must chart a course
to the right side of the hyperspace corridor.



Input

The first line contains a single integer T , the number of test cases.

Each test case begins with an even integer 2 ≤ w ≤ 1000, the width of the hyperspace corridor (i.e. the
upper and lower boundaries are y = ±w/2), and an integer 0 ≤ N ≤ 100, the number of hyperspace shards.

The next N lines each contains the description of a single hyperspace shard as a simple polygon. Each of
these lines begins with a single integer 3 ≤ n ≤ 10, the number of vertices, followed by n pairs of integers x, y
(0 ≤ x ≤ 1000 and −w/2 ≤ y ≤ w/2) specifying the coordinates of the vertices in counterclockwise order.

Initially your shield is at (0, 0) and is guaranteed not overlap any shards. The vertices of each polygon are
unique, no two non-consecutive edges of the polygon intersect or touch, and each polygon has non-zero area.

Output

For each input test case, output, rounded to two decimal places, the maximum radius r > 0 such that
a circular shield of that radius can move from (0, 0) to the far right of the corridor without hitting any
obstacles. Output “Impossible” if no such radius exists.

You can assume that the answer will not lie with 10−6 of an odd multiple of 0.005 so default rounding in
your programming language will give the correct answer.

Sample Input

3

6 2

4 3 -1 5 -1 5 1 3 1

3 4 0 7 -1 7 1

8 2

3 2 -1 5 -1 5 4

3 4 -4 7 1 4 1

10 7

4 1 5 5 2 6 3 5 5

3 5 -5 10 -5 10 0

4 9 -5 12 -5 12 -2 9 -2

3 9 3 17 1 12 5

4 22 -5 24 -3 21 -2 16 -4

3 23 3 27 -1 29 0

3 25 0 30 4 26 3

Sample Output

1.00

Impossible

1.33


