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a, b ∈ Fp
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E(p; a, b) =

{

(x, y) ∈ Fp × Fp | y2 = x3 + ax + b
}
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f(x) = x3 + x + 1
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x 0 1 2 3 4

f(x) 1 3 1 1 4

y 0 1 2 3 4

y2 0 1 4 4 1
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y2 = f(x)
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y2 = f(x) ¸8¿ YÁÀ · j E(5; 1, 1)
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E(5; 1, 1) =
{

(0, 1), (0, 4), (2, 1), (2, 4), (3, 1),

(3, 4), (4, 2), (4, 3)
}
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P ′ = (x, −y)
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(iii) ) P1 = (x1, y1) ∈ E, P2 =

(x2, y2) ∈ E
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(a) x1 6= x2
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y2 − y1
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x3 = λ2 − x1 − x2, y3 = λ(x1 − x3) − y1 (6)3 Ô)á @c�
P3 = (x3, y3)
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x 0 1 2 3 4

x2 0 1 4 4 1

x 1 2 3 4
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P = (0, 1) ∈ E(5; 1, 1)
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x1 = 0, y1 = 1
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λ =
3x2
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2y1

=
3 · 02 + 1

2 · 1
=

1
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= 3

x3 = λ2 − 2x1 = 32 − 2 · 0 = 4

y3 = λ(x1 − x3) − y1 = 3 · (0 − 4) − 1 = 2OµP�@?j y B ¸ ovw87 2P = (4, 2)
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λ =
y2 − y1

x2 − x1

=
2 − 1

4 − 0
=

1

4
= 4

x3 = λ2 − x1 − x2 = 42 − 0 − 4 = 1 − 4 = 2

y3 = λ(x1 − x3) − y1 = 4 · (0 − 2) − 1 = 1
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4P = P + 3P = (3, 4), 5P = P + 4P = (3, 1),

6P = P + 5P = (2, 4), 7P = P + 6P = (4, 3),

8P = P + 7P = (1, 4)
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E(Fp) = E(p; a, b)
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