
Page | 14  
 

UCF Local Contest (Qualifying Round) — September 3, 2022 
 

Stone Smoothing 
filename: smooth 

Difficulty Level: Medium-Hard 

Time Limit: 1 second 

 
You found a really sharp stone that could be described as a convex polygon.  
You decided to use some skills to make it smoother.  You can “smooth” a 
corner (vertex) of the stone (polygon) by shaving it down some amount as long 
as you don’t smooth down another corner at the same time, i.e., only one corner 
can be smoothed at a time. 
 
Note that, when one vertex (corner) is smoothed, it is replaced by two new vertices.  So, if desired, 
these new vertices (corners) can be smoothed. 
 
To make the smoothest stone, you have to ensure that the largest exterior angle of the polygon is 
as small as possible, after smoothing a given stone a fixed number of times. 
 
Geometry Refresher: An exterior angle of a polygon is an angle at a vertex of the polygon, outside 
the polygon, formed by one side and the extension of an adjacent side.  In other words, if the side 
of a polygon is extended, the angle formed outside the polygon is the exterior angle. 
 

The Problem: 

 
Given the shape of the stone described using xy-coordinates and the number of times the stone 
could be smoothed, determine the smallest possible value for the largest resulting exterior angle. 
 
The Input: 
 

The first input line contains two integers, C and S (1 ≤ C ≤ 5,000; 1 ≤ S ≤ 109), representing 
(respectively) the number of corners in the stone and the number of times the stone can be 
smoothed.  Each of the following C input lines contains two integers, the ith of which are xi and yi 
(-100,000 ≤ xi, yi ≤ 100,000), representing the x coordinate and the y coordinate of the ith corner 
of the stone (the vertices of the polygon are given in clockwise order). 
 
The Output: 

 

Print on a single line by itself a single floating-point number: the minimum possible value for the 
largest exterior angle after performing all the smoothing.  Answers within 10-6 absolute or relative 
of the expected answers will be considered correct. 
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Sample Input  Sample Output 
 

3 6 

0 0 

0 10 

10 0 

 

225.00000000000003 

4 3 

-1 1 

1 1 

1 -1 

-1 -1 

 

270.00000000000006 

 


