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Algorithml. Carry random recoding

INPUT : positive integer k = (ki_q, ... . ky, kg)a.
QUTPUT : recoded scalar k' = (k';_q, .., k' 1,k 9y
L i«<0
2. forifrom0Otoi—1do
2.1 Judge the hit bit R of random number
22 ifkmod4 =0 then R < 1.
23 K, (kmod4}—4 R
24 k< k/4+R
3 te<Il+R
4, Return JI{I = (rlfrr__l, ey krl, kro)q_
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EHS
kS
kS gaes 5200
v
PE 22 5201
v
KE sraes 5202
v
AFE S1arElol2 =t 5204
v
Z A9 CIXIERE U 014 $8 5206
v
SHZ Hots o4 8 [~-5208
v
S 6t CIXIEE Ui 14 $8~5210
v
FHES Hots & 48 (8212

ER=POES- 5216
v
SHS Hals o4 28 8218
=2

EH6

Algorithm2. Carry random recoding for point multiplication
INPUT : positive integer k,P € E(F, ).
QUTPUT : kP.

1. Use Algorithmlto compute k' = ZiZ1 &' 4',

2. Compute P, =iP forie{1,2,3,4}

4. Forifromi— 1 downto 0 do
41 0 « 4G4,
42 Q «Q+Py.

5. Return(Ql.
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k1
g
N

P = (X-,Yw,Zw), Q= (Xz,Yz,_Y2)
Q2 Sign bit s = 1(negative) or 0~—S300

(positive) 2! & 33204
ull Q2 x.,-y. E 0|235}0]
P-Q o4
L]
otL 2 3302
Q2 x.,y. £ 0|25I04
P+Q 014t 5306

EH8

=SIEL

Algorithma3. Signed point addition using affine-Jacobian coordinates on Weierstrass
curves.

INPUT: P, @ € E(F,) such that P = (X, ¥;, Z,) s in Jacobian coordinates,
@ = (x;,7;,—V;) isin affine coordinates,

s = L(negative) or O(positive} is sign bit of operand 4.
QUTPUT: P+ Q = (3.3, 23) € E(F,) in Jacabian coordinates.

L ifp =0 treretur g W ty=47

2. iF@=0twerretur P 15 ty=ty %ty
31 =27 18, tg=1tyx %,
4 ota=t X I 17. 1, = 12ty
.oty =t ¥an 18 k=15

b ta={l1—-g)w —s(—m)) Xt 19, Xy=8,— 14
Totg=t - 20, k=X 1ty
8 fh=t.—-V 2Lty =ty — Hg
9.0 £ =0twen 22, ty =ty X ts
10. it t, =0 then PERETESIR S 4}
11. Jse point coubling algoritam 24 Yy=ty—1y
12. else retura {0) 25. Return P— @ = (X3,¥:.25)

a0 Zg=I X
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