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EndRing Problem

Isogeny Path Problem

Given: a supersingular curve 

Find: a basis of :

E
End(E)

End(E) = ℤα1 ⊕ ℤα2 ⊕ ℤα3 ⊕ ℤα4

Given: two supersingular curves  and 

Find: an isogeny  from  to   

E E′ 

φ E E′ 
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Isogenies in 
dimension 2

x

11

superspecial (principally polarised) abelian surfaces 

A

x Products of elliptic curves  E × E′ 

Jacobians of genus-2 curves 
C : y2 = f(x),

deg f = 5 or deg f = 6

E : y2 = x3 + x

×

E′ : y2 = x3 − 3x + 3

E′ : y2 = x5 + 1184x3 + 1846x2 + 956x + 560
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Group law on genus-2 curve over the reals
(P1 + P2) ⊕ (Q1 + Q2) = R1 + R2

Fig. 14.1 from the Handbook of Elliptic and Hyperelliptic Curve Cryptography
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 - isogeny(N, N)

A φ A′ 

kernel of  is isomorphic to φ ℤ/Nℤ × ℤ/Nℤ

1) J(C) → J(C′ )

3) E1 × E2 → J(C′ )

2) J(C) → E′ 1 × E′ 2

4) E1 × E2 → E′ 1 × E′ 2

φ φ x

φx φx x
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*See also: Kani for beginners - S. Galbraith
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