Quadrilaterals in a Square: Stage 4                                                                                            Zach Thompson

The easiest way to solve the first puzzle is to simply join the opposing vertices of the red quadrilateral. Where the lines cross, they form right angles and visually chop up the yellow square into 4 pieces with (clockwise) area of: 

	
	

	
	


 
Because each of the four areas are cut on the diagonal, these must be exactly equal. Logically the red quad must be exactly half of the yellow square. 

If you want to use algebra, just add up the sum of all the yellow triangles:  
And compare this to the area of the yellow square:  
This confirms that the red quad is exactly half of the yellow square.

To second problem is exactly the same, just that the four areas are arranged differently within the yellow box – see diagram. 

	
	

	
	

	
	



The same logic and algebra applies, but this time the four areas (clockwise) are:  Because addition is commutative it gives the same result as the first problem: the red quad is half of the yellow square.



For the last problem, look at both pictures together. Visually this time it is harder to see that the two red quads are equal to one yellow square, because you have more red in the first box than in the second box. But if you look carefully at the shapes not coloured red, and just add up the area of all the yellow triangles, you would fill one box completely, logically leaving the other box coloured red.

Sum of yellow triangles in the first yellow box =   
Sum of yellow triangles in the second yellow box =   
Sum of all yellow triangles in both yellow boxes =   

We already know that the area of one yellow square =  , so the area of two yellow squares = 

Anything not coloured yellow must be red, so this proves that the area of the two red quads sum to the area of one yellow square. From this you can calculate the area of the red quads:

Area of one yellow square =  , 
Sum of yellow triangles in the first yellow box ,  so the area of first red quad must = 
Sum of yellow triangles in the second yellow box ,  so the area of second red quad must = 
Sum of both red quads = 


You can solve this problem visually, but you have to look back to the first picture at the start of this solution: the area of the yellow box was made up of 2 triangles totalling area , 2 triangles totalling area  and 4 triangles totalling area . Now sum the area of all the yellow triangles across the two boxes in this problem, they also contain 2 triangles totalling area , 2 triangles totalling area  and 4 triangles totalling area . Anything not yellow must be red, which confirms that the red quads sum to exactly the area of one yellow square.



