5th Junior Balkan Olympiad in Informatics
Bistriţa, 3-9 July 2011
Day 1

pawns

100 points

Source code: pawns.c, pawns.cpp, pawns.pas
Input files: pawns.in
Output files: pawns.out
Time limit: 0.2 s
Memory limit: 64 MB
“Pawns” is a game that takes place on a board of a length of N and width of 1. The board is divided into N
squares having the side 1, numbered 1, 2, ..., N from left to right. Each of the N squares (positions) of the
board can be at some point empty or taken by a pawn. The pawns may be white or black. The initial position is
given for each pawn on the board. The pawns can be moved according to the following rules:
• A white pawn in two ways:
- it can take the left position adjacent to its current position, if it is empty;
- it can be moved two squares to the left if the left adjacent position is taken by another pawn and the
next to the left is free (the pawn can “jump” over its left neighbour)
• A black pawn in two ways:
- it can take the right position adjacent to its current position, if it is empty;
- it can be moved two squares to the right if the right adjacent position is taken by another pawn and the
next to the right is free (the pawn can “jump” over its right neighbour)
After a pawn is moved, its must remain on the game board. You must bear in mind that if a pawn can be
moved at some point, it can be moved only in one way.
To complete the game means to bring the white pawns to the front positions of the board and the black pawns
to the back positions (white pawns will take positions 1, 2, …, without leaving any empty positions inbetween; black pawns will take positions N, N-1, …, without leaving any empty positions in-between)
Task
Knowing the initial positions of the pawns on the board, you are to find the minimum number of moves
needed to complete the game and the moves themselves. It is guaranteed that the initial positions are given so
as to complete the game after a finite number of moves.
Description of input
The pawns.in file contains integer N in the first line, representing the length of the board. The second line
of the file contains N integers belonging to the set {0, 1, 2}, separated by one space. 0 means an empty
position, 1 means a position taken by a white pawn and 2 means a position taken by a black pawn. The first
number on the second line corresponds to the first position on the board, the second number corresponds to the
second position and so on.
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Description of output
The pawns.out file will contain integer X on the first line representing the number of moves needed to
complete the game. On the second line there will be X integers separated by a space. These represent the
moves in the order in which they are to be performed. A movement is indicated by the number of the position
of the pawn to be moved.
Restrictions and remarks
• 2 ≤ N ≤ 13;
• For each test there is at least one white pawn and at least one black pawn;
• 20% of the test score for any correct solution in which the number of movements is greater than the
minimum number of moves needed to complete the game.
• 100% of the test score for any correct solution in which the number of moves is equal to the minimum
number of moves needed to complete the game.
Example
pawns.in
5
2 0 0 2 1

pawns.out
5
5 3 1 3 2

Remarks
A correct solution that does not determine the
minimum number of movements to complete the game
is the following:
6
5 3 4 1 3 2

In the example above the initial configuration and the configuration after each move are illustrated as follows:
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