
25-th BULGARIAN OLYMPIAD IN INFORMATICS 

National Round, 1. - 3. 05. 2009 

Task A1. MINESWEEPER 

As any modern teenage student, Elly is involved in many extracurricular activities – theatrical 

art, cliff climbing, debates and mine sweeping. The last one is probably a bit shocking for 

you, but the job is quite interesting and not so complicated. As a beginner mines sweeper Elly 

has to find only where the mines are positioned in the mine field and surround them with a 

warning band (in order to prevent pedestrians from walking upon them). Elleonor from the 

other hand has no troubles at all finding the mines – her modern mobile phone (“phone” is 

probably a bit insulting for the device she possesses) has a 12-megapixel camera, Wi-Fi, GPS, 

and metal detector, which makes the job a piece of cake. After making a photo of the mine 

field she has to surround all mines with one piece of warning band, trying to minimize its 

length. Each mine is a circle with a radius R and coordinates of the center (x, y). Elly has 

showed you the map of the mine field and wonders how long should the band be. Can you 

help her and to write a program minesweeper to determine the length of the shortest 

band, which can surround the mines, given the coordinates and the radius of the mines? 

Input 

On the first line of the standard input two integer numbers N and R will be given – the number 

of the mines and their radius. On each of the next N lines the coordinates x and y of the center 

of a mine will be given. The mines can overlap (in order to create more powerful blast, for 

example). 

Output 

On a singe line of the standard output the program has to print the minimal length of a band 

rounded to three digits after the decimal point. 

Constrains: N – integer, 0 < N < 10,001; R – integer, 0 < R < 42; 

                     x and y – integer numbers, –20 000 < x, y < 20 000. 

 

EXAMPLE 

Input 

8 1 

1 4 

3 2 

7 9 

5 4 

9 5 

6 7 

9 1 

11 8 

Output 

34.408 

 

 

 

 


