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Algorithms for computations in Jacobian group of C,; curve and their application

to discrete-log based public key cryptosystems
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algorithm JacobianSum(inputs Iy, Iz, output I3)
I3 «— Compose(Iy, I2)
f < the minimum element of I3
I3 — Reduce(f, I3)
RETURN I3

subroutine Compose(inputs I; = {fy, fa, -
output I3)
I3 — {F}
FORi=1TOa, j=1TO aDO
1
g— fi-g;
Is — {g}UIs

o fa}, Iz = {g1,82," -

,8alts

IF 6(Is) > 6(I1) + 6(Iz) THEN I3 — Buchberger(5(I1) + 6(Iz), Is)

I3 <+ the set of the minimum a elements of I3

RETURN I
subroutine Reduce(inputs f,I = {f1,f2, -, fa}, output J)
—A{F —F—{F}
G {1y T Ry
LABEL(retry)
J—{}
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g < Divide(G, h)

FORi=1TOa
{{c1,c2, -, cq},r} < Division(g - fi, G)
IF r & 0 THEN GOTO retry
keciter-y+-+eca -y* !
J — JU{k}

RETURN J

subroutine Divide(inputs G, h, output s)
—G
r1 < Monoi - h
s1 «— Mono,
i — 1

WHILE r; + 0 DO
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RETURN s;
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output G = {g1, -, 9:})

B—{(,j)|1=i<j=s}

G —F

t— s
WHILE B + ¢ AND 6§(G) > m DO
Select (4,j) € B
IF LCM(LT(f;), LT(f;)) & LT(f;)LT(f;) THEN
S =5 1)°
IF S + 0 THEN
t—t+1;ft — S
G — GU{f:}
B—BU{(,t)|1<i<t—1}
B — B —{(i,1)}
RETURN G
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01 Cs30000000 (ms on 266MHZ,PentiumII)0
Table 1 Performance for Cs5 curve.(ms on 266MHZ,
PentiumlII).

simple | random
Sum 3.39 3.65
Double 3.76 4.21
Scalar 862 958

02 Cs;0000000 (ms on 266MHZ,PentiumlII)0d
Table 2 Performance for Cz7 curve.(ms on 266MHZ,
PentiumlII).

simple | random

Sum 1.15 1.24
Double 1.15 1.28
Scalar 273 300
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00000,000,0(¢%) 0000000,
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Table 3 Performance for Cj 13 curve.(ms on
266MHZ, PentiumlII).

simple | random

Sum 0.70 0.73
Double 0.65 0.68
Scalar 158 167

01 Cs,000000/00000
Fig.1 Encryption and decryption functions on Csy4
curve.
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