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Problem H 
Simple Polygon 
Time Limit: 2 Seconds 

 
 

Let ܵ be a set of 𝑛𝑛 line segments. An endpoint of every line segment of ܵ lies on the x-axis and the other lies 
above the x-axis in the plane. All endpoints are distinct, but the segments may intersect at their interiors. We 
want to draw a simple polygon ܲ such that every line segment of ܵ would be a part of the boundary of ܲ, i.e., 
either an edge or a part of an edge of ܲ. A polygon ܲ is said to be simple if the angle at each vertex of ܲ is not 
180°, and no two edges meet except for the case where two adjacent edges meet at a vertex. 
 
For example, Figure H.1 shows examples of line segments for which simple polygons can be drawn. In Figure, 
a black solid line segment represents a line segment in a given set ܵ. When combined with red dotted line 
segments, a simple polygon is constructed. The left one in this figure is a simple poygon such that all 
endpoints of ܵ  become vertices of ܲ . The right one shows a simple polygon only with 6 vertices; two 
endpoints are each contained in the interior of two edges of ܲ. Note here that an endpoint of a line segment of 
ܵ does not necessarily have to be a vertex of a simple polygon drawn for ܵ. 
 

 
Figure H.1: Examples of line segments for which simple polygons can be drawn. 

 
On the other hand, Figure H.2 shows examples of line segments for which any simple polygons cannot be 
drawn. 
 

 
Figure X.2: Examples of line segments for which any simple polygons cannot be drawn. 

  

There may be more than one simple polygon for a set of line segments. In that case, we want to find a simple 
polygon with the minimum boundary length. For example, the boundary length of the simple polygon shown 
in Figure H.3 is smaller than that of any other simple polygons for this set. 
 

 
Figure H.3: A simple polygon with the minimum boundary length.  
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Given a set of line segments, write a program to determine whether there is a simple polygon for the set and if 
so, to find a simple polygon with the minimum boundary length. 
 
 
Input 
Your program is to read from standard input. The input starts with a line containing an integer, 𝑛𝑛 (3 ≤ 𝑛𝑛 ≤
20,000), where 𝑛𝑛 is the number of line segments. In the following 𝑛𝑛 lines, each line contains three integers 
𝑥𝑥ଵ,𝑥𝑥ଶ, and 𝑦𝑦ଶ (1 ≤ 𝑥𝑥ଵ,𝑥𝑥ଶ,𝑦𝑦ଶ ≤ 10଺)  which represent the coordinates of the endpoints of a line segment, 
(𝑥𝑥ଵ, 0) and (𝑥𝑥ଶ,𝑦𝑦ଶ). Note that all endpoints of line segments are distinct, i.e., any two endpoints don’t lie at 
the same position. 
 
 
Output 
Your program is to write to standard output. Print exactly one line. The line should contain a real number 
rounded to 1 decimal place which represents the boundary length of a simple polygon with the minimum 
boundary length if there is a simple polygon for a given set of line segments, otherwise, -1. 
 
 
The following shows sample input and output for three test cases. 
 
 
Sample Input 1 Output for the Sample Input 1 
4 
1 1 2 
2 2 1 
3 3 1 
4 4 2 

12.0 

 
 
Sample Input 2 Output for the Sample Input 2 
4 
1 1 2 
2 3 2 
5 4 1 
7 1 4 

19.3 

 
 
Sample Input 3 Output for the Sample Input 3 
4 
5 6 6 
4 3 2 
1 3 4 
9 7 3 

-1 

 
 


