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3.1 Square-root [J
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Algorithm 1 Rho OO OO

Input: p: prime, b € IF;, a € ()

Output: z € [0,p— 2] s.t. a ="
:1:=0

1

2: repeat

3 1:=14+1

4:  Choose «y, 3; € [0,p — 2] randomly

5 ¢ = abP

6: until 7js.t. 1 <j<i,c;=¢

7oz = (6 — Bi)(a; — Ozj)_l mod p — 1 /*a;x + B; = ajx + B; mod p — 1%/
8: Output x and terminate
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1600000000000000000002X00000000000000000
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ci |[27143124(129|130|15(40| 6| 13|30
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Algorithm 2 00000
Input: p: 00, a,b€Fyst. (b) =F;, se€Nst. s<p
Output: z € Z/(p—1)Z s.t. a =b"
1. B:={l; € Z|l; : prime number < s},n = #B
/0000 (factor base)*/
=1
repeat /*STAGE 1: O0O0O0O00O=*/
Choose r; € Z/(p — 1)Z randomly
if (™ mod p) = H?:l l;j € Z then /*via trial division*/
ejji=ejforj=1...n
1=1+1
until rank(e;;) = n (over Z/(p — 1)Z)
Compute Indyl; fori=1...n
repeat /*STAGE 2: Indpa 000 */
Choose r € Z/(p — 1)Z randomly
: until (ab” mod p) =[]}, lff € 7 /*via trial division*/
: Output Z?Zl filndpl; — r mod p — 1 as = and terminate
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C: Y?=F(X),
F(X) =X 4 f50X%9 + -+ + fy € Fp[X] (1)
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U|F-vi0O000000000 (U,V) e (F[X)?0 Je(F,) 000 MumfordDDDOOODO

00000 D=3 e, Pi—nPx € Jo(Fy) (P € C(Fp)) O Mumford 00 (U,V) O

U= ] X-X(P)), Y(P)=V(X(P))
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Te(Fy) = {(U,V) € (E,[X])? | 1e(U) = 1,deg V < deg U < g,U | F = V?}

gooooboooooooboboboooooobobooboooboobobobooobDooDboOoDboo
Mumford 0000000000000 0000000Cantor000000O00O0 Mumfordd OO
0000000000000 00O0000U 2600000000000 0DOOOOOOUOO
00 Mumford 000 Cantor 0000000 [32]00000000000000%0

#Jc(F,) =~ p? D0 Msquare-root 10 000000000000 00D00O0DO0OO0OO0OOO
gbobooboooobooobooboboooboobooobooooobooobooooooobooobog
gboooOoOoooooobooooboobooboooooooooooboooobOOoobooobooo
00000 440 Je00D0O0O0O0O0O0O0DO0OO0OO0O0ODOOOOOOODOO0ODOOOOOOOOO

3000000000000000000000000000000000 43]00000000
{0000000000000000000000000000000000000000
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Algorithm 30 Gaudry 0000000000 Algorithm 300000000000 0OAlgorithm
20000000000000006000000000000000000O0O0O0O0OOO0
0000000Algorithm 30 Algorithm 2000000 Gaudry 00 000000000000
0000000000000000000D0000000000000D000000000000
000000 Algorithm 3000000000000000000O0

061 00000p=47,a0=40,b=11000a=0"modp00000 200000
p=7000F, 0000 ¢000000O

C/F,:Y?=X" 45X 44X 46X +2X5 +6X7T +5X* +5X° + X2 +2X +6  (2)
0000000 N:=#Jc(F,)=20869700000000000000000

D, = (X®+2X°+4X*+ X3 +5X? 4+3,4X° +5X% +2X2 +5X +4),
Dy = (X°+6X°+3X?+1,3X* + X3 4+4X2 + X +3) € Jo(F,)

ooodp, = [IndDbDa}'Db ooooo Indp, P, O0O0C0CDO
000CF,) = {Px,(1,1),(1,6),(2,1),(2,6), (4,1), (4,6)(5,3), (5,4), (6,3),(6,4)} OOO OO
O
B = {(1’ 1)7 (27 1)7 (47 1)7 (573)7 (67 3)}



Algorithm 3 Gaudry OO O 00O
Input: C/F,: 00000, Dy, Dy € Jo(Fp) s.t. D, € (Dy), N :=#Jc(Fp)
Output: = € Z/NZ s.t. D, = [x]Dy
: B:={P; € C(F,)\ Poo | X(P}) # X(P,) for i # j},n:=#B /*0000%/
=1
repeat /*STAGE 1: OO0O0O0O0O=*/

Choose r; € Z/NZ randomly

if [r;]Dy = Z?Zl 6ijej — mP, then /+via factorization of Ux/

ejji=e;jforj=1...n

1=1+1
until rank(e;;) = n (over Z/NZ)
Compute Indp, P; fori=1...n
repeat /*STAGE 2: Indp,D, 000 %/

Choose r € Z/NZ randomly

: until D, + [r]|Dy, = H?:ﬂsﬂpj — mPy € Z /*via factorization of U/
: Output Z?:l s;Indp, P; —r mod N as x and terminate

e

0000000000 Algerithm 300000 4000 m €Z/NZODODODOOOOODOODODO
0r=934300000000000 50000 [1]Dy0

[9343]Dy = (X° 4+ 6X* +6X? +5X? +6X +4, X' + X® + X? +4X +6)

0000000000000 F,00 X°+6X*+6X°+5X?4+6X+4=(X—-1)*(X—-4)?(X-5)
0/00000000000000000K000000000000000X4+X34+X24
4X 46 |x=1=6, X1+ X3 + X2 +4X +6 |x—u=1, X* + X3+ X2 +4X +6 |x—5=3 000

[9343]Dy = —[2(1,1) + [2](4,1) + (5, 3)

gboooobooooboooooboobooog

[9343]D,, -2 0 2 1 0\ /(11
[120243]D, 0 -2 1 1 =2|](@201
21571, | = (-1 0o 2 -1 —1||@n
[120688] D, 2 1.0 2 0]](53
[151649]D, 1 0 1 -2 1) \(63)

gbooooboooooobooog

(dp,(1,1) Tndp,(2,1) Tndp,(4,1) Tndp,(5,3) Tndo,(6,3))
= (85159 114347 182009 22360 136908) mod N

0oooo
0oooo
D, + [105454]D, = (1,1) + [2](2,1) + (4,1) — (6,3)

obooo

Indp, D, = Indp, (1,1) + 2Indp,(2,1) + Indp, (4,1) — Indp, (6,3) — 105454 = 45793 mod N
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