A<P

If one side is 1 unit long then there is a high perimeter but a low area

My answers:

1x2, 1x3, 1x4 and 1x5

A>P

In general, the rectangles with longer sides have a higher area than perimeter

My answers:

5x4, 9x8, 6x7 and 13x7

A=P

There are only two rectangles that have an area numerically the same as the perimeter.

The 2 rectangles are:  4x4 and 3x6 

The reason is very complicated.  This is why: 

If there is a side 2 units long then the area is numerically less than the perimeter. This is because the 1x2 rectangle has a numerically greater perimeter than are and that if you increase the other side's length by 1 unit the area increases by 2 units and so does the perimeter.
The area is numerically bigger than the perimeter if one side is 7 units or more and the other side is 3 units or more.  This table shows all the possible rectangles:

	
	
	
	
	
	
	
	

	
	
	
	
	
	It can’t be here.
	
	

	
	
	
	
	
	
	
	

	
	It has to be here.
	
	
	
	
	
	

	       
	
	
	
	
	
	
	


This explains the solution.
