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Abstract The Montgomery-type elliptic curve is known for their faster arithmetic than the Weierstrass-type el-
liptic curve. The dominant operation of Elliptic Curve Cryptosystem(ECC) is scalar multiplication of points on
an elliptic curve, and it usually includes scalar multiplication of a fixed base point of ECC. For Weierstrass-type
elliptic curves, accelerating methods, using the pre-computed table of scalar multiplication of the fixed point, are
widely studied. However, such a scheme does not naturally expand to the Montgomery-type elliptic curve. In this
paper, we propose fast scalar multiplication methods on Montgomery-type elliptic curves using pre-computed table
for the first time. Our method is 1.6 times as fast as the known method for Montgomery-type elliptic curves.
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FHEE | AT AR (bits)
BRIE | 879.5 M 25440
BigEE | 832.0 M 50880
BE: | 5264 M 9920
8. ¥ & ®

ARTE, FPHEAETF—TNERAWETES TAY RGN iE
DAN I EEREFEZRE L2, HEHEHROEBZEOT A AN
KREVES, BRERTF—TINEZEALBVES TAU AN
MR A H SIEREDORERED 1.6 15, FH S OHERED 1.25 8
EBETHS. EFHIET—TNVERWETAP—2ab
S ABMEAMBO RN THERE AN D &, B hEEOk
BTIMENERSZHO0O, EFOHZHBEEROLD EOHET
e, ARUAROWS CTEMEITRL. LML, BT
A SRR A H SRR ET S Lo OFHERTF— TN %
AWTEBLEZHZHO7 TO—FICEBHFETH S Z &I
BENDS.

SR, KEREOTA T T ERECIORAIURETIZ &
kb, BEOYAv— o b I ARIEMiR L D SEE R
FEEFERA LW,

B E X #

1] T #, “Montgomery B MEERIC B 2 MBR AN T — 1%
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(2] M #—, KF E7, “DRORESTAYBBHEROZN S
fERE” , SCIS2002, 8B-4, pp. , 2002

3] = #Hth, “FEHRRBSEEOIERICDVNT, SCIS'99, pp.
275-280, 1999
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[5] C. Lim and P.Lee, “More flexible exponentiation with pre-
computation”, CRYPTO’94, LNCS 839, Springer-Verlag,
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[7] H. Cohen, A. Miyaji and T. Ono: “Efficient elliptic curve ex-
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13 A BEEOHERES
ZZTHE, 5.1.2 HiTRARIEEREOIEREZRL, €0
BHEFD.
BTz, s 3FRTHBELLT, FEEZRD T
s=2"tuy ETB (ur<2t).

[Casel-1(a)] (2°72 < w1 < 2072 OOFF)

S 2 g2 S 22 gi?
e 2P pu(=2"—y) — 27y

;\ 2i—1 _ ul(: 22‘—2 + 'Ul) \ 21’-2 T

FREL, =202 —u THB. ZOF—AF, 7IVITU XL
2 O Step6(1) ICHY TS, ZOK, 1EHOMEICEKD, ((+1)
Ew b F—F® 2w M, (1—1) Ev bF—FD 27—y 12
BELTWBOT, F—FRELT2EY Mo T3, 2T
T, 207240 12, 25— OFERIEHETESROT, T
THEHE LA THINI EITHER. £z 2971 — v 13 [Case?)
TEHEZNhS.

s=2" 4y

[Casel-1(b)] (272 < wy < 271 OFF)

/ 2i—1 + 21‘—2 / 21"—2 + 2:‘—3
— 22y ur(= 9i-1 4 ) — 273 4y
\ 21‘—1 _ ul(: 2i—2 _ uz) \ 21‘—2 —uy

s=2" 4w

U, up=ur - 2072 THB. ZOF5—RE, TIVITUAL
2 @ Step6(2) ITHIMT S, ZOK, 1HEOMEICED, (i+1)
EybF=F0 284 uy 2%, ¢ Ev M F—FO 277 4 up 1R
ELTWAHBDT, F—FIEBELTIEY Mi>TW5A. ZZT,
272 _up i, 27 fup ORERICHETESOT, ZITR
HBELRS THENWT EITHER. £/ 25 + up 1 [Casel] T

—272—



HEIND.

[Casel-2] (u1 < 2% DK)

gl

s=2 4w — 2724 VA
N2ty — 27y
N2y

DT —ZiE, T TU XL 2 O Step6(3) ICHYT B, ZOH,
1EONEIRED, ((+1) EvhF—FO 2" 4u B, (G-1)
Ev hF—=F0 27—y KRELTWEOT, F—FEEL
T2EY FMEOTWS, 22T, 2624wy W, 2671 —uy OFF
BHIZBHETE 50T, ZITHIELASTOEVWI &ITH
B, F/z 27 —uy i [Case2] THEINS.

[Case2] (uy > 27 DF)

/ 2i +2i~1
s=2tur(=2" —wy) «— 27ty o 20142
AN 2+ vy — 27?4
N 91 _ 4y

L, v1 =2 —u; THB. ZOF—XiF, 7TINTUZXL2D
Step6(4) ICAHHYE TS, ZOK, LEOMEIZKY, (i+1) Ev
FF=F D2 fuy B, (i+1) Ev b F=5 0 2 o ITREL
TWaOT, T—FBELTH> TRV, TIT, 27—y
i, 28 v OFBERICHETESZOT, TITHHELRL
THEWI EIHERE. £72 20 + v 13 [Casel] THEINS.

PEDOXS7BB TRENBETLDT, & Case DHELEMR
#EETHL, FHIREICBWT, AN s BED Case 10
THPEEY PREKLTATWLS ¢

[Casel-1(a)] 1001 # *- - -
[Casel-1(b)] 101 # koo
[Casel-2] 1000 % - - -
[Case2] BT

ERRKD, BERRILTOLSCRS !

[Casel-1(a)] ixixi=3% (Casel ni)
[Casel-1(b)] Ixi=1 (Casel D)
[Casel-2] Ixixi=1% (Casel})
[Case?] 1

ZZT, % Case DFHEEBEZERD D201, BHEEUTOLD
WCEETD :

Ti(n) Casel DIFED MBI FELL
Ti1a(n) Casel-1(a) DBE O #5H B INREEE
Tin(n) Casel-1(b) DFHE D F&H AR INE EEK
Ti2(n) Casel-2 OIFB O #a iR A [EEK
Ta(n) Case2 DHE D Fa M EHAR IR K

U, LA ARG, n By P IZET 550

Th5.
RICRTERZENSG,

[Casel-1(a)]
[Casel-1(b)]
[Casel-2]
[Case2]

Ti1e(n) =14+ T3(n —2)
Tis(n) =1+Ti(n—1)
Ti2(n) =14 Ta(n —2)
Ta(n) =1+ Ti(n)

Thbo, £/ Ti(n) = %Tna(n) + %Tnb (n) + %Tw(n) TH5
o,
Tiw) = 71+ T -2} + 31+ Ta(n — 1)}
+7 0+ Tan - 2)
1

1 3
===+ 5Tin-2) + 3

BB ThED, Tyn) O—REERDSE,
n 2 1 k—2

Tl(n):T1<4)+Z{1_§(_§) }:
k=5

a2 1\"?
- 9 "9\ "2

WoT, s (&L, n By b OBEOEMEBMERE T,4q (n)
&,

Toaa(n) = %Tl(n) + -;-TQ(n) =

S I <_1)""3

- 8 "9\ 2
FREROBEBEDZ k : n ¥y MIHTS, kG OHE
BB T(n) 1,

T(n) = % odd (") + (%) Togam =1+

75:4 (%)kﬂ Togdn— k) =---

il

k=0
53 1\ 87 1 -
$n-—i—§-—(§) {—3n+—1—§+-i—8-(~1) }
~po 3
- 18

Eins.
MM IR ORI, ECAz 4y =AM +25 THDD
T, S =08M B &, kG OFERIZ,

(n - ‘;’%) (4M 1 25) = (5.6n — 16.5)M

n =160 D&E, TOHERIL 879.5M TH5.
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