Problem H: Runner

Filename: runner
Time limit: 5 seconds

Lately, Justin has been challenging himself by running to places instead of taking a car when it's
reasonable to do so. His favorite thing about running is the scenery along the way, and so much
so that he always runs directly toward the next place he wants to see (this includes his end
destination). He wants to see as much as possible, but he first and foremost wants to cover as
much distance as possible.

With that being said, there is one key detail that he must follow: since Justin wants to feel like he
is always making progress towards his end destination and not wasting time, he must constantly
be getting closer to it at every instant for the entire duration of the run (even if it's just barely). In
other words, if at any point during his run Justin thinks he is further from his end destination than
at any point in time before, he will lose motivation and quit running immediately.

To constantly monitor his distance, Justin bought a running watch that keeps track of his
distance from the end destination. However, the watch he purchased does so in an abnormal
way. Instead of displaying the Euclidean distance from his current location to the end
destination, it displays two numbers, corresponding to the distance he must travel in the
x-direction to reach his end destination, and the distance he must travel in the y-direction to
reach his end destination. In the middle of a run towards an end destination, he'll only run
between two intermediate locations as long as neither of the two numbers on his running watch
increase.

For example, if he is currently located at (8, 6) and his end destination is (4, 12), he may run
from (8, 6) to (8, 9), or he may run from (8, 6) to (5, 6), or he may run from (8, 6) to (6, 9), but he
may NOT run from (8, 6) to (9, 12), because when he is at (8, 6), he is only a distance of 4 away
for his x-coordinate, but when he is at (9, 12), he is a distance of 5 away for his x-coordinate,
which is greater than 4.

Problem

Given a starting point, ending destination, and certain locations Justin would like to visit on the
way, determine the maximum ACTUAL distance he can travel to arrive at his destination. He
may not be able to visit each of the given intermediate locations due to his running restriction.



Input
The first line of input contains one integer, ¢, representing the number of puzzles Justin gives
you to solve.

The first line of each test case contains 5 integers: n, s,, s,, e,, and e, representing the number
of intermediate locations Justin wants to visit, the starting x and y coordinates, and the ending x
and y coordinates, respectively. (Note: it's possible that s, > e, or s, > e,.)

There will be n lines that follow, the i of which contains two integers p,; and p,), representing
the x and y coordinates of the i intermediate location that Justin would like to visit. All points
will be unique.

Output

For each test case, print a number on its own line: the maximum distance that Justin can run
while satisfying all his conditions. Any answer within an absolute or relative error of 10 will
be accepted.

Input Bounds and Corresponding Credit

40 Points 60 Points
e 1=<c=s15 e 1=<c=<40
e 1<n<8 e 1=<n<5000
o -10°<s,,s,<10° o -10°<s,,s,<10°
o -10°<e,,e,=10° o -10°<e,,e,=10°
® min(sy, Sy) < Pxgi) Pys < Max(sy, sy) ® min(sy, Sy) < Pxgi) Pys) < Max(sy, sy)




Samples

Input Output
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Sample Explanation: In the first sample, in order for Justin to maximize the actual distance he
runs within the constraints of movement given, he can travel the following path:

(0,0)—(2,1)—(3,6)— (9, 6) — (10, 10)

In the second sample, both possible paths of travel (1, 2) — (2, 5) — (4, 6) and (1, 2) — (3, 3)
— (4, 6) are the same length.
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