
39th Petrozavodsk Programming Camp
Day 6: Korean Contest, Thursday, August 27, 2020

Problem I. Selecting Points and Segments
Input file: standard input
Output file: standard output
Time limit: 1 second
Memory limit: 256 mebibytes

Your task is to select N points on the coordinate plane and draw M straight segments connecting them
such that there will be exactly K finite faces. Here, faces are the regions into which the plane is divided
by the segments. One of the regions is infinite and should be ignored.

More formally, your configuration must satisfy the following conditions:

• The x and y coordinates of each point must be integers from 1 to 79.

• All points must have different positions.

• There must not be multiple line segments connecting two points.

• Two different line segments must not intersect except at an endpoint.

• Points other than the endpoints of the segment must not be on the segment.

In the figure below, (a) is a case in which one face is created with 3 points and 3 line segments.
(b) is a case in which 3 faces are made with 4 points and 6 line segments.
(c) is an incorrect output because there are curves, and (d) is incorrect because there are intersecting line
segments.

Input
On the first line, there are three positive integers, N , M , and K, representing the number of points, the
number of segments, and the number of faces to be created, respectively (3 ≤ N ≤ 3000, 0 ≤M , 0 ≤ K).

It is guaranteed that, for the given N , M , and K, a solution exists.

Output
On the first N lines, the print coordinates of selected points. The i-th of those lines must contain two
integers xi and yi (1 ≤ xi, yi ≤ 79): the coordinates of i-th point.

Then print M lines describing segments. Each of these lines must containin two integers between 1 and
N : the indices of points connected by a segment.

If there is more than one possible solution, print any one of them.

Page 12 of 16



39th Petrozavodsk Programming Camp
Day 6: Korean Contest, Thursday, August 27, 2020

Examples
standard input standard output

4 6 3 1 1
3 1
2 2
2 3
1 2
1 3
1 4
2 3
2 4
3 4

6 5 1 1 1
1 2
2 1
3 1
3 2
4 1
1 2
1 3
2 3
4 5
5 6

Note
The left picture shows 3 faces made with 4 points and 6 line segments.

The right picture shows 1 face made with 6 points and 5 line segments.

Page 13 of 16


