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Problem I. Industrial Buildings

Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 256 mebibytes

Two straight roads A and B perpendicular to each other start at the common crossing. Road A runs
eastward and road B runs northward.

The roads are part of a large industrial system being built in the area and they should be connected by
a tunnel. Unfortunately, the connection cannot be built directly at the intersection.

Additionally, there are some buildings standing in the corner of the field bordered by the roads. The
buildings represent obstacles to the tunnel. After some negotiations and considering various technical
limitations, the analysts of the tunnel building company constructed a set of critical points, determined
by the obstacles. Then they suggested that the tunnel should connect the roads in a way that satisfies
the following criteria:

• The tunnel should run in a straight line.

• The tunnel should not run between any critical point and the corner of the field at the roads
crossing.

• The length of the tunnel should be the minimum possible.

Now, your task is to determine the length of the tunnel.

Input

There are more test cases. Each case starts with a line containing one integer N (1 ≤ N ≤ 106) which
specifies the number of critical points. Next, there are N lines representing the points, each line describes
one of them. A point P is represented by two integers a, b (1 ≤ a, b ≤ 104) separated by space. Integer
a is the distance from P to road A and integer b is the distance from P to road B. All distances are in
meters. You may suppose that the lengths of the roads and also the size of the field are not limited. All
coordinate pairs (a, b) in one test case are unique.

Output

For each test case, print a single line with one floating point number L denoting the minimum possible
length of the tunnel expressed in meters. L should be printed with the maximum allowed error of 10−3.

Example

standard input standard output

7

5 1

9 1

6 2

1 3

8 4

4 5

2 8

16.648
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