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Elliptic Curves over [,

1°=1 22 =4 33=9 43 =3 52 =12 62 =10
72=10 8°=12 9°=3 10°=9 11°2=4 122 =1
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Elliptic Curves over [,

1°=1 22 =4 33=9 43 =3 52 =12 62 =10
72=10 8°=12 9°=3 10°=9 11°2=4 122 =1

E:y2:x3+3x+8 over [F13

E(F13) = {0, (1,5),(1,8), (2,3), (2,10),(9,6), (9,7), (12,2), (12, 11)}.
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E :y? = x3 4 3x + 8 over Fy3

Jay Daigle (Occidental College) Elliptic Curves Cryptography October 19, 2017

3/7



Elliptic Curves over [,

Jay Daigle (Occidental College) Elliptic Curves Cryptography October 19, 2017 4/7



Elliptic Curves over [,

=]
T

=]
T

Jay Daigle (Occidental College)

ok .

R
I
o

The line y = 5x over Fy3
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The Group Law by Formula
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The Group Law by Formula

Proposition

Let E : y?> = x3 + Ax + B be an elliptic curve over Q, and let P = (x1, y1)
and Q = (x2, y2) be points on E(Q). Then:
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The Group Law by Formula

Proposition

Let E : y?> = x3 + Ax + B be an elliptic curve over Q, and let P = (x1, y1)
and Q = (x2, y2) be points on E(Q). Then:

Q Ify1=—y, mod pthen P® Q= 0.
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The Group Law by Formula

Proposition

Let E : y?> = x3 + Ax + B be an elliptic curve over Q, and let P = (x1, y1)
and Q = (x, y2) be points on E(Q). Then:
Q Ify1=

—y> mod p then P® Q = O.

Py, then define \ = 29+

@ IfP = I8 Set

X3:)\2—X1—X2

y3 = )\(Xl — X3) -y
Then P® Q = (x3,Y3).
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The Group Law by Formula

Proposition

Let E : y?> = x3 + Ax + B be an elliptic curve over Q, and let P = (x1, y1)

and Q = (x2, y2) be points on E(Q). Then:
Q Ify1=—y, mod pthen P® Q= 0.
@ If PL = Py, then define \ = ¥ Set

=N -x1—x y3=Ax—x)—y.

Then P® Q = (x3,Y3).
© If Py # Py, then define \ = % Then as before, set

=N -x1—x y3=Ax—x)—y.

Then P& Q = (x3,y3).
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