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As well known supersingular curves due to pairing of Weil and pairing of
Tate [4] are implemented in identity-based cryptosystems so we propose new
criterion of supersingularity of Montgomery and Edwards curves. We denote
by E,; the Edwards curve with coefficient d € F,*, ad(a—d) #0,d# 1, p # 2
defined as

22 4+ 9% =14 da*y?,

over IF,,. We recall the basic Montgomery form for an elliptic curve:
By? =23 + Az? + x. (1)

The use of isogeny of supersingular elliptic curves as well as Edwards curves
which we have studied in [3] with as many subgroups of their points as possible.

Since supersingular elliptic curves are vulnerable to pairing-based attacks
then we find a criterion for Edwards curve supersingularity [3].

The method proposed has complexity O (p logg p). This is an improvement
over both Schoof’s basic algorithm and the variant which makes use of fast ari-
thmetic (suitable for only the Elkis or Atkin primes numbers) with complexi-
ties O(logh p™) and O(logi p™) respectively.

Theorem 1. The Montgomery curve (1) is supersingular over F, if and
only if

(C’f,;l)Qr*Qj = 0(modp),

where 7 is one of the roots of the equation x* + Az + 1 = 0.

Based on the Weil formulas [1,4] which were also mentioned in [1], using
the laws of the addition of the points of the curve in the general Weierstrass
form, for the curve ( [3]) one can obtain the 2-isogeny ( [1]. the example 12.4)

Y(u,v) = (e woby) = (X,Y) (2)
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as a result the equation of the isogenous curve is the following:

Y2 = X3 —2cX2+ (2 — 4b) X. (3)

P o= g o= 8 e (= 5)
:a:3—x20+x%2—c—+x20—2x%2+%3+6x—£:

27 3
:x3+xc—2—2x%2+x—%+%3—%;:
c c? c? o}
=2+ (G 25 4o+ (5 —5) =
:x?’—i—(e—%)x—i—(%—%):x3+ax+b.

Theorem 2. If p = 3(mod 4), where p € P and

i (€ )@ = 0(mod p), (4)

is true, then the orders of the Edwards curves x> + y?> = 1 + dz?y? and
2?2 4+ y* =1+ d'2%y? over F, are equal to

pl if (g):—1
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Kpurepiii cynepcuHryasipHOCTi HaJ CKIHUYEHHUM II0JeM KPUBUX
Mouromepi i Easapaca.

Mu 1a800UMO He0bTidHE © JOCTMAMHE YMOBU CYNEPCUHLYAAPHOCTE HAO CKIHYEH-
HUM nosaem kpusuz Monzomepi i Edeapdca. Bydyemo deaxi i30zenii mioc Kpusoro
Edsapdca kpueoto Monzomepi i eainmuwHolo kpueoto y dopmi Beepumpacca
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