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For any rectangle the following property holds true: 

The sum of the squares of the four sides of the rectangle equals the 

sum of the squares of the two diagonals. 

Thus, for a rectangle ABCD we have: (AB)2 + (BC)2 + (CD)2 + (AD)2 = (AC)2 + (BD)2 

Since AB = CD and AD = BC we could write this more simply as: 2(AB)2 + 2(BC)2 = (AC)2 + (BD)2 

 

 
FIGURE 1:  Rectangle ABCD with diagonals drawn. 

The result becomes reasonably self-evident when one looks at the Pythagorean relationship between the 

sides of the right-angled triangles formed by the (equal) diagonals. However, what is perhaps less obvious is 

that the relationship also holds for any parallelogram ABCD, i.e.: 

The sum of the squares of the four sides of a parallelogram equals 

the sum of the squares of the two diagonals. 

 

Consider parallelogram ABCD shown in Figure 2 with AD = 𝑦, AB = 𝑥, AC = 𝑡 and BD = 𝑘.  

 

FIGURE 2:  Parallelogram ABCD with diagonals drawn. 
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We need to show that  2𝑥2 + 2𝑦2 = 𝑡2 + 𝑘2. Let us begin by dropping perpendiculars from A and B as 

shown in Figure 3. 

 
 

FIGURE 3:  Dropping perpendiculars in parallelogram ABCD. 

Using the theorem of Pythagoras we have: 

 In  ∆ADE:  𝑚2 + ℎ2 = 𝑦2   . . . (1) 

 In  ∆AEC:  ℎ2 + (𝑥 − 𝑚)2 = 𝑡2   . . . (2) 

 In  ∆BFD:  ℎ2 + (𝑥 + 𝑚)2 = 𝑘2   . . . (3) 

Adding (2) and (3) gives: 

  2ℎ2 + (𝑥 − 𝑚)2 + (𝑥 + 𝑚)2 = 𝑡2 + 𝑘2 

  ∴   2ℎ2 + 𝑥2 − 2𝑥𝑚 + 𝑚2 + 𝑥2 + 2𝑥𝑚 + 𝑚2 = 𝑡2 + 𝑘2 

  ∴   2ℎ2 + 2𝑥2 + 2𝑚2 = 𝑡2 + 𝑘2 

But from (1) we have  𝑚2 + ℎ2 = 𝑦2, Thus:  

  2𝑥2 + 2𝑦2 = 𝑡2 + 𝑘2 

This result is known as the parallelogram law (or parallelogram identity) and is a useful result to remember. 

 
 


