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Here are some useful identities for mathematics competitions. Learn them
and understand why they are true.

a2 − b2 = (a− b)(a+ b)

(a+ b)2 = a2 + 2ab+ b2

(a− b)2 = a2 − 2ab+ b2

a3 + b3 = (a+ b)(a2 − ab+ b2)

a3 − b3 = (a− b)(a2 + ab+ b2)

(a+ b)3 = a3 + 3a2b+ 3ab2 + b3

(a− b)3 = a3 − 3a2b+ 3ab2 − b3

(a+ b)4 = a4 + 4a3b+ 6a2b2 + 4ab3 + b4

(a− b)4 = a4 − 4a3b+ 6a2b2 − 4ab3 + b4

an + bn = (a+ b)(an−1 − an−2b+ an−3b2 − · · ·+ bn−1) for n odd

an − bn = (a− b)(an−1 + an−2b+ an−3b2 + · · ·+ bn−1) for any n

(a+ b+ c)2 = a2 + b2 + c2 + 2ab+ 2bc+ 2ca


