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Question. [5 marks]

A counter starts in the second square from the left in the top row of a 5 × 5
board, as shown. At each step, it moves one square up, down, left, or right,
staying on the board.

Can the counter visit all 25 squares without visiting any square twice? Justify
your answer.

Start

Solution. No. Shade the board in a checkerboard pattern as shown. There are 13 shaded squares and 12
unshaded squares, and the counter starts on an unshaded square.

Every permitted move changes the color of the square occupied by the counter. Thus the colors of the squares
it visits alternate, starting with an unshaded square.

If the counter visited all 25 squares without repetition, the first, third, fifth, and so on through the twenty-fifth
visited squares would all be unshaded. These would be 13 distinct unshaded squares, but the board has only
12. This contradiction proves that such a walk is impossible. □


