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Problem I

S h y Poly g on s

In p u t: I.tx t

You are given two solid polygons and their positions on the xy-plane. You can m ove one
of the two along the x-ax is (they can overlap during the m ove). You cannot m ove it in other
directions. T he goal is to place them as com pactly as possib le, sub ject to the following condition:
the distance b etween any point in one polygon and any point in the other m ust not b e sm aller
than a given m inim um distance L.

W e defi ne the w id th of a placem ent as the diff erence b etween the m ax im um and the m inim um
x-coordinates of all points in the two polygons.

Your job is to write a program to calculate the m inim um width of placem ents satisfying the
ab ove condition.

L et’s see an ex am ple. If the polygons in F igure 1 3 are placed with L = 1 0 .0 , the result will b e
1 0 0 . F igure 1 4 shows one of the optim al placem ents.
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F igure 1 3 : Initial position of the two polygons

In p u t

T he input consists of m ultiple datasets. E ach dataset is given in the following form at.

L

P o lyg o n 1

P o lyg o n 2
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Figure 14: One of the optimal placements (L = 10.0)

L is a decimal fraction, which means the req uired distance of two polygons. L is greater than
0.1 and less than 5 0.0.

The format of each polygon is as follows.

n

x1 y1

x2 y2

...
xn yn

n is a positive integer, which represents the number of vertices of the polygon. n is greater than
2 and less than 15 .

R emaining lines represent the vertices of the polygon. A vertex data line has a pair of nonneg-
ative integers which represent the x- and y-coordinates of a vertex. x- and y-coordinates are
separated by a single space, and y-coordinate is immediately followed by a newline. x and y are
less than 5 00.

Edges of the polygon connect vertices given in two adjacent vertex data lines, and vertices given
in the last and the first vertex data lines. You may assume that the vertices are given in the
counterclock wise order, and the contours of polygons are simple, i.e. they do not cross nor touch
themselves.

A lso, you may assume that the result is not sensitive to errors. In concrete terms, for a given
pair of polygons, the minimum width is a function of the given minimum distance l. Let us
denote the function w(l). Then you can assume that |w(L ± 10−7) − w(L)| < 10−4.

The end of the input is indicated by a line that only contains a zero. It is not a part of a dataset.
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Output

The output should consist of a series of lines each containing a single decimal fraction. Each
number should indicate the minimum width for the corresponding dataset. The answer should
not have an error greater than 0.0001. You may output any number of digits after the decimal
point, provided that the above accuracy condition is satisfied.

Sample Input

10.5235

3

0 0

100 100

0 100

4

0 50

20 50

20 80

0 80

10.0

4

120 45

140 35

140 65

120 55

8

0 0

100 0

100 100

0 100

0 55

80 90

80 10

0 45

10.0

3

0 0

1 0

0 1

3

0 100

1 101

0 101

10.0

3

0 0
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1 0

0 100

3

0 50

100 50

0 51

0

Output for the Sample Input

114.882476

100

1

110.5005
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