Problem D

About Kiribati Airlines 


Source file: kirib.c, kirib.cc, kirib.pas

Problem

The king of Kiribati Islands decided to connect the islands by the air transport instead of traditional cane vessels. A small airport was built on each island. Because the Kiribati Airlines did not operate a long distance flight aircrafts it was not possible to fly directly from any island to any other one without a refueling at some airport(s) on its way. The flight generally includes several straight flights from one airport to the other within the range of the aircraft.  

Your task is to write a program that will read the coordinates of all airports of Kiribati Islands, the range of the airplane and two airports s and t, and its output should be the shortest flight route from s to t (i.e. the sequence of all stopovers).

Input

The program reads one block of input data from its standard input (a line is a text followed by an end-of-line character). First line contains one integer number of airports n (2 ( n ( 1000). Second line contains one decimal number d, the range of the plane  (0 < d < 10000). Next n lines describe x and y coordinates of n airports (x and y are decimal numbers separated with a “,”, 0 < x, y < 10000). First airport in the input file is our starting point s, the second one is our destination t. Assume that it is possible to get from s to t (using given airplane) and that the whole flight distance from s to t can be precisely enough represented by a “double” variable (as can be any decimal number in this program). 

Output

Program writes to its standard output one line containing total flight distance from s to t (decimal number, formatted as printf(“%.3f\n”,x)) and several lines containing x and y coordinates of airports in which the plane must stop to refuel (formatted as printf(“%.3f,%.3f\n”,x,y) in such the order in which the plane visits them (including airports s and t). 

Sample input 

10

3

0,0

10,10

2.5,2.5

2.5,0

5,10

2.5,5

7.5,10

2.5,7.5

2.5,10

3.75,8.75

Sample output

18.535

0.000,0.000

2.500,0.000

2.500,2.500

2.500,5.000

2.500,7.500

3.750,8.750

5.000,10.000

7.500,10.000

10.000,10.000
