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Fast Arithmetic of Genus 3 Hyperelliptic Curves over Prime Fields
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(National Key Laboratory on ISN, Xidian University, Xi’an710071)

Abstract Explicit formulae for addition and doubling on genus 3 hyperelliptic curve over prime fields using degenerate
divisors are presented, which can be applied to scalar multiplications of hyperelliptic curve cryptosystems with a fixed
base point, e. g. , ElGamal-type encryption, the sender of Diffie-Hellman and HECDSA. Compared with scalar multi-
plications using standard divisors, the proposed scheme using degenerate divisors of degree 1 or 2 can attain a speed-up

of approximately 33. 4% and 16, 7%, respectively. At the same time, the representation of the base point can be com-

pressed to one third or two thirds of standard divisors.
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BIN: Y=x s o i o

. 3 2 . _ .
Di=(uy , v1), Dy=(uz , v2); w1=x"+u12x +u1 x+u10, Vi=VioX +vVux+vio; Uo=x+uz0, V2=V20;

3 2 3
B Da=(us , v3), us=x"+usnx +us x+usg, Vi=vapx +v31x+vsg.
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5 t=s; hEutun unp=—tt, t5=2sokptun  t=uily  ts=h(tH) oM
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u30=ﬁ—Ztﬁ—t7+tg+t9+t10—u10
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.ﬁ_ﬁ V3= f( ulo) — (f( ’;10)) .
4vy, 8vjg :
2 th=uy b=Th+Sfs b=—uh+4fy  ti=—uits+3fs  ts=urote2h H+1IM
te=uwtstfi =) te=tet;  t=210+10f5  tio=—uiote+6fs
t="uphot3fs to=uptuth =g V3= t7(ti2~ ti3)
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4 | Z ' | | 1+6M
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) 4 3
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N -2 . 2
'Vf‘ﬁ us= s f +v/ =x3+u3;x2 +U31X+U30:
(uluz)
2
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7
Wt: Dy=(us , v5), us=x"+uzix+usg, Vy=v3ix+vy
PR Uy HHEE
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te=(2ve)" V= tsts
3 T vi3o=v31 uig+vio: M
Hh=Vailio  Vie= tit Vig
MitEE 1U+TM

e 88

D000 http://www.cqvip.com]



http://www.cqvip.com

Hi:5 DBL2—3)

D000 http://www.cqvip.com]

7 .
BN Y=x o+ i+l Hixfy, Di=(uy , 1), D=Dy; uy=x"+ux+uso, vi=vix+vio;
3 )
Bt : Di=(us , vs), us=X +uspx +u3 x+Usg, V3=viax +V3ix+vag.
BB’ JUE WHE
. WHHE r=res(u; , v1): am
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) ﬁ“ﬁ 1. 0o=TV 1 oM
L VR )
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(E#F 337
& % x W
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