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Q’roposition 8. Letp > 5 be a prime such that p =3 (mod 8), and let E/F,, be
a supersingular elliptic curve. Then End,(E) = Z|x| if and only if there exists
A € F, such that E is Fy-isomorphic to the curve Ep: y* = o3 + Az? + .
Moreover, if such an A exists then it is unique.

Ref. CSIDH: An Efficient Post-Quantum Commutative Group Action
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Proposition 25. Let E be an elliptic curve, and let G be a finite subgroup of E. There are a
unique elliptic curve E’, and a unique separable isogeny ¢, such thatker¢ =G and ¢ : E — E'.

Ref: Mathematics of Isogeny Based Cryptography - Luca De Feo
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. p=7
E = EllipticCurve(GF(p), [@, ©, @, 1, @])
ge: E
Elliptic Curve defined by y”2 = x*3 + x over Finite Field of size 7
sage: E.order()
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P = E(9,0)
P.order()

sage: phi = E.isogeny(kernel=P, model='mo
ige: phi.codomain()
Elliptic Curve defined by y*2 = x"3 + x"2 + x over Finite Field of size 7
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: phi(P2).order()

43X CSIDH#YE(10.13~14) - BIE (955 4 |



AHER

2024108117 1724

I &x. 2. ft
EX 1.1 (BHER.G-£8). 12 G 88, X 245, E)” (%&%ﬁlé) ] A
* GF X E89%(ER (SfEm) 1500 & 5%%
X 0:GxX X, X=1"abe", “uch’, “cab’, -} Xl = AL 6
o G0h: Gr= S - TRREMEN : (rb b AR
BRI R4
o BT € G AOMERERIGT, tEkBERIER < < X, bde ['12 3‘ ) % Zabc” = “hen”
1§z = z.
o i » B2 (£F3%1ER)
R e e 2B I X= 6 B
SRS e X:Gx X >X -
s, BNt G ZEAER (LR F X, FHEUBHERITA G, 92) P 99 BALENGHIL = 9,00,
GreX, B -TRLIR .
WS ERERNES X 5 G-HA.
EX3 -
S V<R RX= {B=(pobuprdp b bl p-ad ]

GL,RY(YX = (P.B) b BP
NC=8BP = (Wb 4s) , FHupPLhPR Wi Chiihrg.
3. fah, 98 )4

DEF- 3 x:Grx)x — X .

F VxeK, v9eG gxx=x= 4|, WFHEMER* A (fre)

E ¥xeX ( ¥xaeX, 3 9el st gxxi= X2 ), Wgi¥ X o1t (troamsitive) .
BY, raa =iz < L4deR AmBR it
GAX AdBEIRTHA G- Hd (G —orsr) ‘:)Lc\Glhh T RHZI] (principal howogtnous space )

THM. 2T br-A%F , A 16 = 1X) .

73X CSIDH#=(10.13~14) - Hiif (955 5 1



