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Abstract:  Divioor scalar multiplication is the key operation in hyperelliptic curve cryptosystem. Based on the idea of simple
divisor scalar multiplications, Duursma and Sakurai s algorithm for divisor scalar multiplications on a special class of hyperelliptic
curves over prime fields has been improved to a larger class of such hyperelliptic curves over prime extension fields, and two new
formulized algorithms for divisor scalar multiplications are proposed. Compared w ith binary method, our algorithms are much more
efficient and take at least 12% less computation amount.
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ofw= [[ar(u) a(u)  F[u] o / B (u)(2B(u)+ h[gu))+
’ (Plu)h (u)=f (u))=0mod aj(u). (u)=
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+ W+ WP+ 2 613+ 6u) . 3 412M + 21,
=2{u’+ 6u+ 4)(u+5), Su+ 5 40.1%.
+ {(u+ 6u+ 4)(u+ 5),5u+5> 4 7D,
+ W+ uP+ 2 60+ 6u) 171+ 17M:
= ({u+ D(u+ 4)(u+ 6), 5u’+ u+ 2) 7w+ u’+ 2,6u’+ 6u)

+ {(u*+ 6u+ 4)(u+ 5),5u+5))
+ W+ uP+ 2 61+ 6u)

(u+ 3)(u’ 3u+ 6), u’+ Su+r 5)
+ W+ uP+ 2 60+ 6u)

Q=) u= (= Y= 1 (= 12 )7))°
1 (= )2y (= (= 1t (= 1017 )R
F 1= )Y (— )7 (= 1 (= 101)7))

= {(u+ 3)(u’+ 6u+ 4), u+ 4u+ 2) - (- 1)'_7'4)((672(— D" (u- (1) =1+ (- 1:1)7))!
3 + 6 (= U= (= )7 e (= 1))
(1) Fila(u))(= Fy) a(u)= w+ v+ 2 = @B+ 2+ u+ 5, WP+ du+ 2)
a(u)= (u+ 4a)(u+ 30+ 3)(u+ 5), a xx 2 Cy Fp co= Wy B+ 2,0
x+ 3mod7 . x% x+ 3= Omod 7 .
(2) x=30,4a+ 4,2 yi= b(u)mod(u D= {*+ (60+ 3)u’+ (30+ 6) u+ 30, u’+ 2u+ 1)
-xi), yi=-a- Ly»=a, y= 1. E‘]C7I(F7z)

(3) D= 7{u’+ u*+ 2 6u*+ 6u)
7D = 7’ + u’+ 2, 6u’+ 6u)
=7¢u-30- o= D+ 7¢u- 4a- 4 @
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B+ (60+ 3) u?+ (30+ 6)u+ 30 Fp (3+ 30)u’+ (1+20) u+ 0)
= (u’+ (40+ 3)u+ (5+ 0) u+ 20+ 5
. 4 5 67D. Wt (5+ 0)u+ 30+ 4).
61D 24+ 1052M: .5 ,
67D = D+ 2D+ D . 4 29.1%,
= (u+ 20+ (u’+ (60+ 3)u+ 50+ 3), 5 38. 2%
(40+ 3) u+ (30+ 2 u+ O+ 3)
+ WP+ (504 Du+ (20+ 2) ut 20+ 2, 4
(0+ 2) u+ (3+ 60)u+ 20+ 2) . Duursma’ "/
+ P+ (60+ 3)u+ (30+ 6) ut 30, C,
uw’+ 2u+ 1) ¢, ’
= W+ (40+ 3)u+ (0+ 5 u+ 20+ 5, qg 5
W+ (0+ 5)u+ 30+ 4. 17 .
4 67D 171+ 746M : 12% . G, s
67D = 7D+ 2(7D ) + 2(2D) F s V2= WS+ a(a= 2,3), F ¢
= (3’74 o 37T-v6 ', (30+ 6) 7o 27- l)ﬁil(u— V= O+ ou+t 1, 25 1t
200 (= 2+ (07 12)7)) + 625, [7 2

¢ 60+ 370 TV s 207 Y= 2
+(00'2)7))%% (u=-20""(=2+ (06'2)7))3
1+ 270718 (267 Y= 24 (6712)7))
+ 0TV 20 =24 (07 12)7))2)
+ 26707708y (304 )70 278
(u=07'(=2+(0°2)7))
F 60+ 370 TV s g (=2
+(00'297)% (u= 0= 2+ (07'2)7)7,
1+ 270718 (0 1= 24 (07 12)7))
0TS = 2 (0712)7))D
+ (P (04 2)u+ 20u+ 20+ 3,
(3+30) u?+ (1+ 20) u+ 0)

= (P+ (24 50) u®+ (20+ 3 u+ (2+ 0),
6u™+ (0+ u+ (4+50))
+ WP+ (20+ 1) u®+ Su+ 30+ 2,
(50+ 5) u+ 3+ 60+ 3)
+ WP+ (04 2)u’+ 20u+ 20+ 6
(3+30) u+ (1+ 20) ut+ 0)

= WP+ (40+ 3) u®+ (5+ 0)u+ 20+ 5
uw’+ (5+ 0) u+ 30+ 4).
5 67D 151+ 649M :

67D = 7((1D )+ 2D )+ 4D
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(30+ 6) u+ (20+ 5) u+ 20+ 1)
+ P+ (04 2) uP+ 20u+ 20+ 3
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