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Let 7 the Frobenius endomorphism. Ideal in ( above £;.
i = (&, 7 =1).

Moving + in X with /; isogeny <= action of [; on X.

Mare precisely:

Subgroup corresponding to [; is E[l;] = E(F,)[(/].

(Note that ker{m — 1) is just the F-rational points!)

Subgroup corresponding to [; is
E[i] = {P € E[t] | =(P) = —P}.

For supersingular Montgomery curves over Fy,. p =3 mod 4

E[G] = {(x.y) € E[ti] | x € Fpi y & Fp} U {00}

Ref: Tanja Lange - Isogeny-basd cryptography IV - Math details
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Graphs of elliptic curves
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Nodes: Supersingular elliptic curves Ep: y? = x3 + Ax? + x over Fajq.
Each E4 on the left has E_4 on the right.
Negative direction means: flip to twist, go positive direction, flip back.

Tanja Lange
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https://hyperelliptic.org/tanja/teaching/pqcrypto21/slides/isog-mm-4.pdf
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The ideal class group C£(O) acts freely and transitively on £€6,(O,7) A3, The-
orem 7] as follows: given [a] € C£(O), we define [a] x [E] — or E/a or a x E for
simplicity — to be the codomain of the unique (up to F,-isomorphism) isogeny
¢a: E — E/a with kernel N,eq Ker(a). One can check that this definition does not
depend on the representative chosen for [a]. On the other hand, we remark that @,
does depend on such choice, and its degree equals the norm of a.

Ref: A review of mathematical and computational aspects of CSIDH algorithms
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https://www.worldscientific.com/doi/abs/10.1142/S0219498825300028

