Square Corners

NRICH, November 2013

During maths group we got given a problem called Square Corners. In this problem there was a 4x4 grid and we had to occupy as much space as we could with counters without forming squares with the counters. The maximum of counters we figured out was 10 counters (6 were left over). If you place any more you could create a square/s. The places you put them doesn't matter.

In a 2x2 grid you could only fit 3 counters (1 was left over). In a 3x3 grid you could only fit 6 (3 left over).
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One solution was a pattern. The “can occupy” goes up by +3, +4, +5 and so on, and “left over” is the same but starts at +2.

	Array
	Boxes
	Can occupy
	Left over

	2 x 2
	4
	3

                   +3
	1

                  +2

	3 x 3
	9
	6

                   +4
	3

                  +3

	4 x 4
	16
	10

                   +5
	6

                  +4

	5 x 5
	25
	15

                   +6
	10

                   +5

	6 x 6
	36
	21

                    +7
	15

                   +6

	7 x 7
	49
	28

                   +8
	21

                  +7

	8 x 8
	64
	36

                    +9
	28

                   +8

	9 x 9
	81
	45

                   +10
	36

                   +9

	10 x 10
	100
	55

                    +11
	45

                  +10

	11 x 11
	121
	66

                      +12
	55

                 +11

	12 x 12
	144
	78
	66


Gina's note : some students also noted that the “can occupy” number for a given grid becomes the “left over” number for the next size of grid, and also that the sum of the “plus” numbers increased by 2 with every increase in grid size. This is not explained, but is shown in the diagrams below.
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Another pattern in the graph is that the number of boxes it can occupy minus how many boxes left is the answer for how many you plus from how many left and the answer is what the next array's left over boxes would be. Then you minus how many left to how many boxes there are in the array. That would be the answer to how many boxes you can occupy.

Example : 
In a 4x4 grid, 10 boxes can be occupied.



6 left over



10 – 6 = 4



6 + 4 = 10



25 – 10 = 15



15 can be occupied in 5x5
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