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—~ (kosk1y...ykn_1) 0000 multi-exponentiation O 000000

e Interleave O [Moller SAC 2001]
+ Width w Non Adjacent Form (NAF,,) [Miyaji, Ono and Cohen ICICS
1997, Solinas CRYPTO 1997]

e Simultaneous J [Yen, Laih and Lenstra IEE Proc. Comput. Digit. Tech
1994, Straus Amer. Math. Montly 1964]
+ Colexicographically Minimal Integer Representation (CMR,,) [Heuberger
and Muir J. Math. Cryptol. 2007]
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Interleave [

Input: (ko, c oo kn—l) & Zn’ Do, oo ,Dn_l & JC’t (Fpn), w & N>1
Output: Z?:_Ol I{izDz - JC,: (Fpn)

1: (ki j)o<j<e; < ki NAF,, 00, £ «+— maxo<i<n—1¥;

2: {Dy,3Dg,..., 2 V-1)Dg,...,Dp_1,..., 2 V-1)D,_;}
3: D' — sign(kpme—1)|kme—1|DPm, mst. k;p—1 =0, < m

4: foro. = mton — 1 do

5:  if k; 41 # 0 then

6: D' — D" +sign(k; o—1)(|kie—1|D;) /x ODOODOODO =/
7: for 3 = £ — 2 down to O do

8: D — 2D

90 forz=0ton —1do

10: if k; ; # 0 then

11: D’ — D’ +sign(k; ;) (|k:;|D;) /x OODOOODO */

12: return D’
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Output: Z?:—Ol kzDz - Jct (Fpn)
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/¥ 000 %/
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for 9 = £ — 2 down to O do
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if (kO,ja c ooy kn—l,j) # (0, c ooy O) then
D' «— D’ —+ sign(km,j) Zm<i<n ki,jDi A U000 ogd =/
return D’
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cf. 00 http://www.opt.math.tu-graz.ac.at/~cheub/publications/
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g = 3000 O [Nagao JJIAM 2007, Gaudry, Thomé, Thériault and Diem

Joooodd

Math. Comp. 2007] O Double large prime attack O O [
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n = 2, log, p = 40
n = 4, log, p = 20

n = 2, log, p = 30
n =4, log,p =15

224 11 [

n = 2, log, p = 56
n = 4, log, p = 28

n = 2, log, p = 42
n = 4, log, p = 21
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k: 160000, g=20000010

L1 O] O[O L1 0] O
(1 [
00 |200 |00 (200
Interleave 3 105.5
113.5
w=>5 7 1| 26.5 79
n —= 2
Simultaneous 11 104.1
115.1
w =3 11 0| 25.1 79
Interleave 3 05.5
73.5
w=2>5 7 1| 26.5 39
n =4
Simultaneous 9 64.1
73.1
w = 2 9 0| 25.1 39
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L: 16000 000O0O0OO0OO0OO0OOOMO
g
2 3
\ Interleave w = 5 113.5 126.8
n —

Simultaneous w = 3 115.1 128.3
Interleave w = 5 73.5 31.8

n =4
Simultaneous w = 2 73.1 81.3

EOOOO NAF,, 0000000000000 0OO0O0OO0O: 193.5
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n —
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