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Abstract

circumstances that the coordinate of every 3"P have the unitive representation,we put forward a new algorithm Tripling _

Based on analysing and using the triple formula of Edwards curve to calculate 3P (n=1,2,-*) ,according to

Algorithm which can quickly compute 3"P (n=2, 3+*+) by reducing inverse operation. And combining this algorithm
with the w-NNAF representation with scalar k£, we gave a kind of highly efficient algorithm ImprovedSM-3-NNAF to
calculate scalar multiplication #P(for short ImprovedSM-3-NNAF). The analysis of the complexity and security of the
Improved SM-3-NNAF shows that not only calculating kP by using this algorithm is security, but also it can save the a-

mount of calculation by at least 20, 78% ,and has greatly improved the computational efficiency of the scalar multiplica-

tion in Edwards curve.
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Bk 1 3-NNAF_Algorithm (n)
1 { m=n;i=1;j=0;
2 while(m>0) {
3 T=m (mod 9);
4 if(T=0 or T=3 or T=6) s[i]=0;
5 if(T=1o0or T=2) s[i]=T;
6 if(T=7 or T=8) s[i]=T—9;

7 if(T=4 or T=5) s[i]=T~3;
8 m=(m—s{i]})/3;
9 if(s[i]#0) { k[i]= jsit+;)
10 j++;
1}
12 return ((s[i—17,k[i—17 )»ere, L11, k(1]
13 }
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Hi%x 2 Tripling Algorithm((x;,y1),n)

1{ A=x;B=1;C=y,;D=1;

2 for(i=1;i<n;i++)

3 {Ti=AxD;T,=B*C;T;= BxD;

4 Ty =(T1)?;Te=(T2)%; T3 =(T3)?%;

5 Wy=T) % To;Wo= Ty x T3; Ws= T, % T3;
6 T =(T1)%; Te=(T2)?%;

7 A=(T1+2x% Wi+T,—4% W) x A;

8 B=@*T,—4+ Wi+2x%x W;—T,) *B;

9 C=(T1+2* Wi+T,—4x% W3)*C;

10 D=(—3%xTs+4*x Wo—2x Wi+ TP =D
11 )

12 return(A/B,C/D);

13}
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&% 3 ImprovedSM-3-NNAF(x1, v )s4k)
1 { if (k<(3) return(“k is smaller!” );
2 ((s[m],k[m]),--,(s[1],k[1]))=3-NNAF_Algorithm (k);
3 Hk[1]=0){ ’
4 if(s[1]=1) (x, = (x1,y1);
5 else if(s[1]= —1) (x,y)= (—x,¥);
6 else{ (x,y)= DoublePoint (x;,y1);
7 if(s[1]= —2) (x, )= (—x,¥);
8 }
9 i=2;
10} else{ (x,y)=(0,1);i=1;k[0]=0;}
11 While G=<Sm){
12 (a,b)=Tripling Algorithm(P(x;,y1), k[i+1]—k[i]);
13 (x1,y1)= (a,b);
14 if(sli]l= —1) (a,b)= (—a,b);
15 else if(s[i]5%0 and s[i]#1) {

16 (a,b)= DoublePoint((a,b));
17 if(s[i]= —2) (a,b)= (—a,b);
18 }

19 if(s[i]#0) (x,y)=AddPoint((x,y),(a,b));
20 i++;

21}
22 return ((x,y));
23}
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