Can they be equal?
After some thinking, I thought that a square with all sides being 4 centimetres would have the same perimeter length as area (squares should also count because they are just special rectangles). I realised this has something to do with the number 4 – because there are 4 sides on a square or rectangle. To find the area, you would have to do 4 x 4, and to find the perimeter you would also have to do 4 x 4.

I tried to find a rule for calculating rectangles where p = a. I realised that it wouldn’t work if one of the sides had a length of 2 – for argument’s sake let’s say that the width of a rectangle is w. So the area of the rectangle would be 2w. Then, the perimeter would be 2w + 2 x 2, meaning that it’s already more than we need. So a length of 2 on one of the sides is ruled out. Having 1 as a length wouldn’t work either for similar reasons. I tried a rectangle with a length of 6 and a width of 3, and both the area and perimeter were the same. I experimented a little further but realised that the rule was neither l = 2w, nor l = w + 3. Perplexed, I tried systematically working out whether certain rectangles have the same area as perimeter, and recorded the results in a grid to see if I got a pattern. The numbers in the boxes show the difference between the area and the perimeter. I made the grid like a multiplication grid. I only went up to 10 though, to see if anything happened. I included length and widths of 1 and 2 just out of interest. While I was doing this, I realised that at least the length or the width of the rectangle has to be even. The perimeter will always be even, because the length is multiplied by 2, making it even, and is added to the width which has been multiplied by 2, also making it even. But if both the length and the width are odd, then the area will be odd, meaning that it is impossible for the perimeter to be the same as the area.
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	1
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	
	2
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4

	
	3
	5
	4
	3
	2
	1
	0
	1
	2
	3
	4

	
	4
	6
	4
	2
	0
	2
	4
	6
	8
	10
	12

	
	5
	7
	4
	1
	2
	5
	8
	11
	14
	17
	20

	
	6
	8
	4
	0
	4
	8
	12
	16
	20
	24
	28

	
	7
	9
	4
	1
	6
	11
	16
	21
	26
	31
	36

	
	8
	10
	4
	2
	8
	14
	20
	26
	32
	38
	44

	
	9
	11
	4
	3
	10
	17
	24
	31
	38
	45
	52

	
	10
	12
	4
	4
	12
	20
	28
	36
	44
	52
	60


Phew! I’ve finally finished that. There are lots and lots of patterns that can be extracted from all over the grid. Some of them seem strange – especially the lines with 5 as the length or width. Most of the straight-line sequences are more or less linear – they decrease or increase by the same amount. I noticed that the numbers on each line decrease or increase by a difference of two less than the number at the edge of the line – for example, the lines with 10 at the edge mainly increase or decrease by 8, on the lines beginning with 9 it’s 7, on the line beginning with 8 it’s 6, and so on. I think I agree with Charlie – special rectangles where p = a are not very common. In this entire grid of 100 possibilities, only 3 rectangles satisfy the conditions. I conclude that these special rectangles are indeed not very common. I even found out that the 3 rectangles above which have the same numerical value for both their perimeters and areas are only ones of their type, at least as far as integers go. One can tell so because, by the edges of the grid where the largest numbers are, the differences between the perimeter and area keep increasing, and it looks like they will do so forever, meaning that they will never come down to 0.
