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000000000og (g=2)

Input

Weight two coprime reduced divisors D1 = (Uy, V), Dy = (Ug, Vo)

Output

A weight two reduced divisor D3 = (U3, V3) = D 1+ Do

Step

Procedure

Cost

Compute the resultant r of Uy and Us.

21 < U1 — ULl 22 < UQ12]; 23 < 22 +ulQ — UQ0;
r— u10(zg — ugg) + ugp(ugp — ©u1121);
If » = 0 then call the sub procedure.

Compute 1] = 1/Uq mod Us.

wo — Y gy e wyzy; g — wy2s;
Compute S = (Vo — V)11 mod Usy. (Karatsuba)

W1 < V9 T V1Q; W2 < U] — U]} W3 < i1QW]; W4 < i11W9;
s1 < (i10 +i11) (w1 + wg) — w3z — wy (1l + ugy);

50 < w3 — uQW4;

If s1 = O then call the sub procedure.

Compute U3 = 51 *((S2U7 + 25V])/Us — (F — V) /(U1Ug)).

wy — 817

2 .
ugg — wi(wy(sg+upp +uop — f4) +2(vi1 — spwa)) + 22 + u1g — u20;
ugy «— wi(2sg — wy) — wy;
ugzg — 1;
Compute V3 = —(SU; + V) mod Usg.(Karatsuba)

W1 <~ U3z — u1Q; W2 < U3l — U1l

wg «— s{wg; wy — sqgwi; wg — (51 + sg)(wy +wg) —wz — wy
V30 « W4 — w3uzg — v10;

V31 < W5 — w3u3] — V]

4M

I+4+2M

S5SM

I+6M

5M

Total

21 +21M
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Genus 3HEC C: Y2 = F(X), F = X' + f5X° + f4X* + f3X° + foX2 + [1X + foi
Reduced divisors D1 = (U1, V) and Dy = (Ug, V),

Uy = X? +u1pX? 4+ ug) X +ugg, Vi = 12X + 011X + vig

Up = X3 +ugpX? + ug) X +ugn, Vo = w99 X2 + vg1 X + vgps

Reduced divisor D3 = (Us, V3) = D1 + Do,
Us = X2 + ugpX? + ug) X + ugp, Vg = vgpX> +vg) X + vy

Procedure

Cost

Compute the resultant r of U; and Uy

C e — o — L= . — . — 42,
t] = upjugp — upu2ls t2 = uigug — uQu22i t3 = ugQ — u10s t4 = ul — Uil ts = ug2 — u12ite =ty
ty = i3ty ty = wigugy — uyjugy + t3i tg = t3 — tyts; t1g = tats — tyi v = tgtg +ta(tio — t7) + tites

14M + 12A

If » = 0 then call the Cantor algorithm

Compute the pseudo-inverse I = i2X2 + 11X 4+ ig = /Uy mod Uy
ig = totg — tgi i1 = uggig — t10i dg = ugiiz — (u2atio +t9)i

4M + 4A

Compute S’ = s5X? + 81X + sy = 7S = (Vo — V1)I mod Uy (Karatsuba, Toom)

tp = w10 — V20 t2 = v11 — v21i 13 = V12 — v22; L4 = toii by = tyig; te = t3ig; t7 = ugate;

tg = tq +tg + t7 — (t2 +t3)(i1 +i2)i tg = ugo + uag; t10 = (tg + u21)(ts — t6);

tg = (tg — ug1)(tg + tg)i s = —(ugqts + t5)i sh = tg — (s( + ta + (t1 + t3)(ig + i2) + (t10 + to)/2);
S =ta+ts+ (tg — t10)/2 — (b7 + (t1 + t9)(ig + i1))i

10M + 31A

If sé = 0 then call the Cantor algorithm

Compute S, w and w; = 1/w s.t. wS = S’ /7 and S is monic
t] = (’7‘5/2)_1: to =1t w= t15/22; w; = Tt9; 50 = t256; 5] = tgsq:

I+ 7M

Compute Z = x5 + z4X4 + z3X3 + szz + 21X + zg = SU;7 (Toom)
tg = sp + 515 t1 = u1g + u12i ta = tg(t1 + u11)i t3 = (t1 — u11)(sp — $1); t4 = u12s1;
z0 = u1050i 21 = (t2 — 13)/2 — t45 29 = (tp +¢3)/2 — 20 + uq0i 23 = uy1 + 50 + t4i 24 = u1o + 515

4AM + 15A

Compute U = x% 4 ut3X'j + uthz +up X +ugg =

(8(Z + 2w; Vi) — w2((F — Vi) /U1)) /U3 (Karatsuba)

t1 = spz3; to = (ug2 + ugp) (w3 + wg2)i t3 = ugiugei tg =t — t3i w3 = 24 + 51 — ugy;
l5 = 8124 — u2u43;

ugy = 23 + 50 +t5 — ug1i ug = 22 +t6(24 + 23) + wi(2v12 — wy) — (85 + 12 + by + ugq);
ugg = 21 + tg + 5129 + w;i(2(v1g + 51v19) + wiugg) — (ugaut) + ugputs);

13M + 26A

Compute V; = vtzxz +v41 X +vg = wZ + V] mod Uy
t1 = ugg — 245 vp = w(t1ugg + 20) + v10i vi1 = wtiugy + 21 — ugo) + V11
vy = w(tqugy + 29 — wyy) +v19; vz = w(tjugs + 23 — ug2)s

8M + 11A

10

Compute Ug = x3 4+ 1432)(z +uz1 X +ugg = (F — Vtz)/Ut

2
t1 = 2v43; uzn = —(ug3 +vi3)i uzl = f5 — (ug2 + uggusg + t1vg0);
uzg = fq — (ug1 + vip + uzgupn + ugqugs + t1ver)s

M +11A

11

Compute V3 = '032Xz +v31X + v3g = V¢ mod Ug
V32 = Vg2 T U32V¢3: V31 = Upl T U31V¢37 V30 = V0 T U30Yt3i

3M + 3A

Total

I+ 70M 4 113A
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~g=101+ 3M =23M if I = 20M
~ g =201+ 25M = 45M if I = 20M
— g =301+70M = 90M if I = 20M

o 11010 HOMOMNCL

— #E(Fp) = O(p)— #Jc(Fp) = O(p?)
— Square-root] 0O OO0 (?)
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Genus | Field | Size of #G | Running Time
1 Foa 50021 | 36h / EV6 750MHz
F, 1660 | 10h / Opteron 2.4GHz
3322 | 8d /1
4983 | 267d / 1
2 Foa 65540 | 8d / EV6 750MHz
3 Fod 168 | 69s / Athlon 1.47GHz
480 | 67m / 1
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Genus | Field | Size of #G | Running Time
2 F, 127 | 50d / EV6 500MHz
F 160 | 21d / Athlon 1.67GHz
F, 160 | 7d / EV67 667MHz
3 F, ?
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