
XXI Open Cup named after E.V. Pankratiev
Stage 16: Grand Prix of Urals, Sunday, May 9, 2021

Problem K. Knight’s Move

Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 64 megabytes

Several years ago a chessboard was a square 𝑛 × 𝑛 in size (considering that 𝑛 was even), divided into
squares 1 × 1 in size. However, after all these years many things have changed in the Chess Kingdom.

The magical progress never stops and during the trials of the newest mass destruction weapon two corner
squares of a chessboard, (1, 1) and (𝑛, 𝑛), were destroyed. Besides, the court magicians learned about
a parallel world’s existence – the so-called Through the Looking Glass, located at the other side of the
board. They even learned to move from any chessboard square to the corresponding Through the Looking
Glass square (to the square that is located exactly under the given square) and back again using special
portals.

The White King wanted to visit once more all the squares of his kingdom with his devoted friend. His
friend, that is, the Knight moves according to usual chess rules, namely: first it moves two squares in
one direction, then changes the movement direction by 90 degrees (to the left or to the right) and moves
one other square. In the Through the Looking Glass the Knight moves in perfectly the same manner.
Besides, the King has a pocket portal using which he and the Knight can travel to Through the Looking
Glass and back. We have to note that using the portal, as well as the Knight’s move, is considered to be
a move as well.

Help the White King and find some movement path. Each of the 2𝑛2 − 4 chessboard squares should be
visited exactly once. Besides, the path should be closed, that is, one should be able to go from the first
square of the path to the last one in one move. The court Wisemen proved that such path exists.

Input

You are given an even integer 𝑛 (4 ≤ 𝑛 ≤ 100).

Output

Print 2𝑛2 − 4 lines. The 𝑖-th line should describe the Knight’s position at the beginning of the 𝑖-th move
in the following format: 𝑥 𝑦 𝑤 (1 ≤ 𝑥, 𝑦 ≤ 𝑛, 0 ≤ 𝑤 ≤ 1). 𝑥 and 𝑦 are the coordinates of the square, 𝑤
is the world where the Knight and the King are located: 0 for the normal world and 1 for Through the
Looking Glass. All squares should be different. There shouldn’t be such squares as “1 1 0”, “1 1 1”,
“n n 0”, “n n 1”. It is allowed to start the path from any cell. See the sample for clarifications.

If there are several solutions, print any of them.
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Example

standard input standard output

4 3 1 0

4 3 0

4 3 1

3 1 1

2 3 1

2 3 0

4 2 0

3 4 0

3 4 1

4 2 1

2 1 1

1 3 1

3 2 1

2 4 1

1 2 1

3 3 1

1 4 1

2 2 1

4 1 1

4 1 0

2 2 0

1 4 0

3 3 0

2 1 0

1 3 0

3 2 0

2 4 0

1 2 0
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