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MpynnoBoi 3aKoOH
E/K:y?=x>+Ax+B

Pr=(x,y1) €E

P, =(x2,y2) € E

P3 = P1 + P2 = (x3,Y3)
Cnyvam x; # x;:

ngmz—)(] —X2
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P
U3=m(x1 —X3)—y]
m= Y2y
X2 — X1
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FpynnoBou 3aKOH - 2

E/K:y2=x>+Ax+B

Py = (x1,y1) €E
P, = (x2,y2) € E
P3; =P; + Py = (x3,y3)

Cnyyvau x; = x2, Y1 # Yz WK
Py =P,y =0:

Pi+P,=0

P

P2




pynnoBou 3aKOH - 3

E/K:y?=x>+Ax+B

Py = (x1,y1) €E
P, =(x2,y2) € E ZE

P3 =Py + P2 = (x3,3) P
p, Y
Cnyvaun P; = Py, y; #0:

x3 = m? — 2x

Yz =m(x; —x3) — Y3
X +A
2y,
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pynnoBou 3aKoH - 4

O P +P2=P+P (KOMMyTaTMBHOCTb)
OP+O=PVPEE (3 HelTpanbHbIi 3/1EMEHT)
O VPecEIP €E:P+P' =0 (306paTHblii 3/1EMEHT)
O (P1 +P2)+P3 =Py + (P, +P3) (accoymaTmBHOCTb)

* —P = (x,—y) ANS KPUBOMN B KpaTKomn popme
BbiBoa:
E(K) — appamTuBHas abenesa rpynna
E(Q) — KoHeYHo-MopoXaeHHas rpynna
E(F4) — KOoHeuyHas rpynna = kpuntorpadus Ha DLOG



BbICTpoe YMHOXXEeHUe TO4YKHN Ha 4YUcno

P—o[kKl-P=P+P+4...4+P
— 5
-pas k — 1 cnoxxeHui (HanBHO)

BuHapHbIN MeTOA:
-1

k=Y k2, ke{0,1}
=0

0Q<0 yaBoeHuin: O(lgk)

@ forj={—1toOby—1: cnoxenuit: wt(k) ~ O(lgk)
Q«[2Q (wt — BeC XaMMuHra k)
ifk; =1 Bcero: O (Igk)

Q~—Q+P

© return Q



MpoTtokon Auddu — XennmaHa

Bbipa6oTka 06LL,ero ceKpeTHOro KJtoua

P € E(Fq)

& - . W
[a]P
aeN >
« 15 beN
[ab]P = [a]([bIP) | [[ablP = [b]([a]P)]

e BesonacHoCTb ocHOBaHa Ha C/IOXKHOCTU HaXxoXAeHUA
DLOG:

(P,[n]P) —»n



OnTMMM3aLMA: NPOEKTUBHbIE KOOPAUHATDI
E:Y?Z=X3+AxZ?+BZ3

P; =P +P,
u=Y2721—Y1Z,
V= XzZ] — X] Zz
Xz =v(ulZ1Z; — v — V%X Z%),

w

Y3 = ‘LL(X]VZZZ — W) — V322Y1
Z3 = V3Z] Zz

12M (npoekTuBHble) Vs | + 3M (adpduHHbIE)




OnTumu3saumsa: ocobble GpopmMbl KPUBOIA

Kpueble MoHTromepu:

By2:x3+Ax2+x

yABOeHue+cnoxeHue: 6M + 4S

Curve25519: B = 1,A = 486662, q = p = 225 — 19.
Takoke: KpuBble dfBapaca, B hopMe Kobu u ap.
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