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06. King and Traveler (40 marks):

A king has instructed a traveler to travel from city to city to gain enlightenment. However, the
traveler must follow certain rules when he travels. When the traveler has completed his journey,
he must also report to the king the total distance that he has travelled.

The rules that the traveler must follow are:

(1) To begin with, the traveler must start his journey from the city that is farthest to the
West. If there are more than one city that fulfils this criterion, then he chooses the
one farthest to the South among these Western cities to depart.

(2) The traveler cannot travel to the same city more than once.

(3) Before reaching the destination city, the traveler must always travel to the next city
that he has not visited, which has the nearest distance from the city where he is
currently located.

(4) If there are multiple cities having the same distance from the city where the traveler
is currently located, then he must always choose the city that is located nearest to the
South to travel to.

(5) To the end, the traveler must end his journey at the city that is farthest to the East. If
there are more than one city that fulfils this criterion, then he chooses the one farthest
to the North among these Eastern cities.

For example, if there are 6 cities that are represented by the SIX (6) coordinates (2, 3),
(2.866025, 3.5), (3, 3), (2.866025, 2.5), (3, 2.5), (2, 4) respectively as illustrated in Figure Q6,
then the traveler will start the journey from the city at coordinate (2, 3). From (2, 3), the traveler
will then travel to the city at (2.866025, 2.5), and then to the city at (3, 2.5), and finally to the
city at (3, 3). The journey ends at coordinate (3, 3), and the total distance for the journey from
the starting city until the ending city along the route that the traveler has travelled is 1.6339747.
[Note: The route the that the traveler has travelled is indicated with the red dotted arrow line.]
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Figure Q6. City travelling map
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Write a programme to

Input, in sequence

1. A positive integer, n, where 1 <n < 10, to indicate the number of coordinates of cities
to be read subsequently.

2. n lines of data; for each line i, two real numbers, xi and y; are read, respectively, to
represent the coordinate of city i, where 1 <i<n.

Output, the distance that the traveler will travel in total. Your answer should be rounded to 7
decimal places.
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Test Cases:
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Input (FIA)

Output (%)
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