
Addition on elliptic curve E : Y2 = X3 + AX+ B

Let P1 and P2 be two points on E

• If P1 = O, then P1 + P2 = P2
If P2 = O, then P1 + P2 = P1

• Otherwise, write P1 = (x1, y1) and P2 = (x2, y2)
• If x1 = x2 and y1 = −y2, then P1 = −P2 in E and P1 + P2 = O

• Otherwise, define

λ =


y2 − y1
x2 − x1

if P1 ̸= P2

3x21 + A
2y1

if P1 = P2

and let
x3 = λ2 − x1 − x2 and y3 = λ(x1 − x3)− y1

Then P1 + P2 = (x3, y3)
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