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O0: 00000 C: Y2 = F, 00000 Dy =
(U1, V1), Do = (Ua, V2)

O00: 00000 D= (U,V) = D1+ D>
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é HarleyOOOOOO &

Input Genus 2 HEC C: Y2 =F(X) = X° + fz32° + foX? + f1.X + fo,
Weight two coprime reduced divisors D1 = (U1, V1), D2 = (Ua, V2)
Output | A weight two reduced divisor D3 = (U3, V3) = D 1+ D>
Step Procedure Cost
Compute the resultant r of U; and Ua. 4M
21 <= U2l — U11; 22 < U121, 23 < 22 + U10 — U20;
T« u10(23 — u20) + u20(u20 — u1121);
If » = 0 then call the sub procedure. —
Compute I; = 1/U; mod Us. I+2M
wo — r Y i1 — wiz1; d10 — w123,
Compute S = (Vo — V1)1 mod Us. (Karatsuba) 5M
W1 < V20 — V10; W2 < V21 — V11; W3 < 110W1; W4 < 111W2;
51— (i10 +i11) (w1 + w2) — w3 — wa(l +u21);
S0 < W3 — U20W4
If s3 = 0 then caII the sub procedure. —
—2
Compute Uz = $1 ((SzUl + QSvl)/UQ —(F — Vlz)/(Ule)). I+ 5M
wy — sy
uzo — wi(wi(s3 + u11 + u21) + 2(vi1 — sow2)) + 22 + u10 — u20;
uz1 — wi(2s0 — w1) — wo2;
uz2 < 1;
Compute Va3 = —(SU; + V1) mod Us.(Karatsuba) 5M
W1 <= U30 — U10, W2 < U31 — U11,
w3 — s1w2; wa < sowi; ws — (s1+ s0) (w1 + w2) — w3 — wa
V30 ¢« W4 — W3U30 — V10,
V31 < Ws — W3U31 — V11,
Total 21 +21M
In. [Genus3HEC C Y2 =F(X)=X"T X°F aX? T s> T X2+ AAX F fo,
Reduced divisors D; = (U1, V1), D2 = (Ua, V2),
where U; = X3 + u12X? + u11X + w10, Vi = v12X? +v11X + v1o,
Uz = X3 + up02® + up1 X 4 uoo, and Vo = v X2 + v21.X + v
Out. Reduced divisor Do = (Uo, Vo) = D1 + D2,
where Up = X3 + UQ2X2 +u01X +u00, and Vo = 1}02X2 +U()1X +’U00
Step [ Procedure Cost
1 [Compute the resultant r of Uy and U] 15M
to = w10 — u20; t1 = u11 — w21, t2 = ui2 — up2; t3 = t1 — uxnt2; t4 = to — u2ita; ts = ta — uots;
te = uzolo + up1t3; t7 = tats + tate; tg = —(tate + tits); to = tits — tata, T = uz0(tste + tots) — tot7;
2 [If r = 0 then call the Cantor algorithm] -
3 [Compute the pseudo-inverse I = ixx? + i1z + io = r/U1 mod U] -
12 = to; 11 = ts; io = tr;
4 [Compute 5" = sha® + siz + sy = rS = (V2 — V1)I mod Uz (Karatsuba, Toom)] 10M
t1 = v10 — v20; t2 = V11 — V21; t3 = V12 — V22; ta = t2t1; ts = t1io; te = t3%2; tg = u2ots;
tg =ts+te +t7 — (tQ + t3)(21 + i2); tg = u20 + u22; ti0 = (tg + u21)(t8 —t6);
tg = (to —u21)(ts + t6); sp = —(u20ts +ts5); s5 =t — (sq + ta + (t1 + t3) (io + i2) + (t1o + t9)/2);
8] =tatts + (to — t10)/2 — (t7 + (t1 + t2) (do +i1));
5 [If s7, = 0 then call the Cantor algorithm] —
6 [Compute S, w and w; = 1/w s.t. wS = 5 /r and S is monic] T+7M
t1 = (rsh) "L ta=rt1;, w= t13'22; w; = rta; so = tasf; s1 = tas];
7 [Compute Z = X5 + 24 X* + 23X3 + 20 X2 + 21X + 20 = SU4| 4M
te = so + s1; t1 = w10 + u12; t2 = te(t1 +u11); t3 = (t1 —u11)(so — s1); ta = u12s1;
20 = u1050; 21 = (t2 —13)/2 —ta; z2 = (t2 +13)/2 — 20 + u10; 23 = u11 + so + ta; 24 = w12 + s1;
8 [Compute U; = X% + w3 X3 + uppX? + unn X + uwo = (S(Z + 2w; V1) — wQ((F VZ2)/U)] 13M
t1 = s023; w3 = 24 + 81 — u22; t5s = S124 — U22Wi3; W2 = 23 + S0 + 5 — u21;
t3 = uo1up; ta = t1 — ts3; t2 = (u22 + u21) (ws + w2);
w2 = 23+ s0 +t5 — u21; wn = 22 + te(2a + 23) + wi(2v12 — w;) — (ts + t2 + ta + u20);
uo = z1 + ta + s122 + wi(2(v11 + 51012) + winiz) — (uooun + uzous3);
9 [Compute V; = v X? + v X + vio = wZ + Vi mod U] 8M
t1 = w3 — za; vio = w(t1wo + 20) + vio; vi1 = w(trun + 21 — wo) + vi1;
vz = w(tiwn + 22 — un) + v12; vz = w(t1ws + 23 — w2)
10 | [Compute Up = X3 + u0aX2 + uor X + uoo = (F — V) /U] 7M
t1 = 2u3; uo2 = —(uz + v3); uor = f5 — (w2 + voswz + t1v2);
uoo = fa — (un + v3 + uo2uz + uorws + t1va);
11 [Compute Vo = voaz? + vo1z + voo = —V; mod Up] 3M
Vo2 = V12 — UO2U13; Vo1 = Vi1 — UO1U3; VOO = V10 — UO0Vt3,
Total I+ 67TM
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