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From triangle ABC,

D2^2 = a^2 + b^2 -2ab cos A


(i)

Similarly from triangle ACD,

D1^2 = a^2 + b^2 -2ab cos C


(ii)

Adding (i) and (ii)

D1^2 + D2^2  = 2(a^2 + b^2) – 2abc (cos A + cos C)
(iii)

Now, as in parallelogram adjacent angles are supplementary, 

A + C = 180 or C = 180 – A

Therefore, cos C = cos (180-A) = - cos A

(iv)  

From (iii) and (iv)

D1^2 + D2^2 = 2 (a^2 + b^2)
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