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Abstract

In this paper we investigate the fast algorithm of scalar multiplication based on Elliptic Curve
Cryptography (ECC) over fields of characteristic three, and make improvements both in underly-
ing operations and upper operations respectively. In the underlying operations, we deduce a for-
mula of calculating 3kP directly under the affine coordinates based upon the idea of recursion,
trading inversion for multiplication and trading multiplication for cube, which reduces the inver-
sion to once; in the upper operations, we adopt the sliding window scalar multiplication method,
which reduces the length of the non-zero windows and the total computations of 3P effectively.
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Hr, aeK(i=1234,6), FE &K FHmiERE k.
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Input: P(x,,y,) #0;k;a;b
Output : T =3P = (X, y.)-
Step 1 setC,,A,B,,C,,D;
C, <1,
A —ax;
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Table 1. Comparison of different methods in the underlying domain

=1L ARG ZEREESZEELR

BHMR HE | M S C ERM {H R
BRI 2 4 2 21.6
3P 39.4%
HEHE 1 3 2 6 13.08
BT 4 8 4 43.2
9p 53.3%
HETHE 1 8 4 12 20.16
BRI 6 12 6 64.8
3P 58.0%
HEE 1 13 6 18 27.24
BRI 8 16 8 86.4
3P 60.3%
HETHE 1 18 8 24 34.32
B 2k 4k 2k 21.6k
3p 67.2%
B 1 5k -2 2k 6k 7.08k +6

MrBL T {2P 4P, | (3" -1)/2 P AR E— e, (R B DR

FFERTELR P [11] [12].
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iR
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8% 2: 3-NAF, JBTT
Input:a positive integer k;w>1
Output -k = (K 1,/ Kp)3 nar, -
Step 1 i« 0;
Step 2 while k>1 do
2.1 k «kmod3";
22 if(k >3"/2)
221 k «k —3";
222 k<« k-k;
else k «0;
2.3 k<« k/3;
24 i«i+]
Step 3 Return((K, 5,/ Ko)3 nar, )-

B3 3NAF, bR

B, M
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Input:a positive integer k;w>1;P eGF(3")

Output : kP.
Step 1 FHEE2, 350K = (Ko Ko)anar, 5
Step 2 P=iPJirhiefL2 @ -1/2
Step 3 Q«k_Piie1-2
Step 4 while i>0 do
4.1 if(k ==k, =0)
411 u<« (k- ky);
412 t<«i+]
else #kfokt, fiu<« (k- k_ . )i ek ==k, =0k, #0;
42 Q< 3QUILY
4.3 if(u>0)

431 Q< Q+P;
else Q< Q-P,;
44 i«i-t;
Step 5 Return Q.
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3-NAF, P R AR R 2 M 2D w-140, 1 Step 4 I Z AT | m/w |+ 1K, FHRPAT— K 3Q
M—rin, #E% 3 KRR EN
(Lm/w|+1)3Q+(| m/w]+1)A (5.3)
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X

6. LERiE
GF (3") M GF (p") fI—FhHS BRI, B FUAlA ISR o7 ELLA RS, TR T 2 B R4 £
I 77 % FLAA R 10 5 A ACSCRATIEIA AR, BF90 T GF (3°) IR 26 0 Al T ELBE T3 3P

Sk, RREGTSEE, k> AR, DS T S S RCRIETH R T 60% LA E; [FISR A S A 1
PREFRI T bR AT B, R RO 1 AR I R S T RE T 3 R s S

EHEWH
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