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A, B 79Ì·ú|ÑáèÏ#$Ì�5�

cf 7¹j®ãĘÐ}- N Ï7gv5 



 

	�

cid 7Ì�$wîóÓÏ®ãÏúMÙ6D% 0x10 óÓ Fp(â¦ p>2191) ��®ã(TĞās�®ã)6
0x11 óÓ Fp �ās�®ã60x12 óÓ Fp ��®ãXD�®ã5 

dsA 7Ì� A ÏÜ`Ôĕ5�

e 7/ G1×G2 N GT Ïvã�}5�

eid 7Ì�$wîóÓÏvã�} e ÏúMÙ6D% 0x01 óÓ Tate }60x02 óÓ Weil }60x03 ó

Ó Ate }60x04 óÓ R-Ate }5 
GT�7Ę'â¦NÏHÀ�Èê5 
G1�7Ę'â¦NÏmÀ�Èê5 
G2�7Ę'â¦NÏmÀ�Èê5�

gu
 7HÀê GT %?â g Ï u ¼�6T ...u

u

g g g g= ⋅ ⋅ ⋅
�

6u ­½§¦5�

Hv( ) 7|ÑµFH¦5�

H1( ), H2( ) 7Í|ÑµFH¦ÁËÏ|ÑH¦5�

hid 7k²ĒI%6Ì�$wîóÓÏÜ`ÔĕË�H¦úMÙ6Í KGC Ď��B�5�

�h, S 7ZČÏÜ`5�

�h’, S’ 7¥NÏÜ`5�

IDA 7Ì� A Ï·ú6\Nd�ÒyÌ� A ÏBĕ5�

M 7�Ü`Ã�5 

M’ 7�ģùÃ�5 
mod n 7» n ĈÝ5:t623 mod 7=25 
N�7�ÈêG14G2cGTÏĘ6'r-2191Ïâ¦5 
Ppub-s 7Ü`(Bĕ5 
P1�7êG1ÏË�?5 
P2�7êG2ÏË�?5 
ks 7Ü`(Ôĕ5 
<P> 7Í?â P Ë�Ï�Èê5 
[u]P 7mÀê G14G2 %?â P Ï u =5�

⎡ ⎤x 7ĠH¦6��- x Ï°�§¦5:t6 ⎡ ⎤ ⎡ ⎤ 93.8,77 == 5�

⎣ ⎦x 7�H¦6�r- x Ï°r§¦5:t�� ⎣ ⎦ ⎣ ⎦ 83.8,77 == 5�

x || y 7x  y Ï�¤6x c y ­¿ÇC�wîC5 
[x, y] 7��- x "�r- y Ï§¦ÏĜ^5�

β7�®ãW¦5�

�� MAG: T)C:�

�� � S(�

²ĒIõy,�$Ì¹j®ã}zÉÏp-·úÏ¦wÜ`ÝÀ5üÝÀÏÜ`ë ±�$·úc

�$Ð�ÏÜ`Ôĕ6üÜ`ÔĕÍ|ĕË�%�ďćÜ`(ÔĕcÜ`ëÏ·úæ^KË5Ü`ëÌ

ìĂÜ`Ôĕ}¦£KË¦wÜ`6ģùëÌÜ`ëÏ·úģùÜ`Ï\ğ�5  
kÜ`ÏË�cģùć×GO6ēôÌ|ÑµFH¦}�ÜÃ�Mc�ģùÃ�Mꞌ ĊñUé5 
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áèW¦äo�®ãúMÙ cid�¹j®ãpo Fq ÏW¦�¹j®ãª×W¦ a c b��®ãW¦

β (ï cid Ï5 4 4' 2)�®ãĘÏâgv N cÐ}- N Ï7gv cf�®ã E(Fq)Ð}- N Ï�A¼¦ k�
E(Fqd1)( d1 §Ě k)Ï N Ę�Èvê G1 ÏË�? P1�E(Fqd2) (d2 §Ě k)Ï N Ę�Èvê G2 ÏË�? P2�

vã�} e ÏúMÙ eid��Ďġ  G2 N G1 Ï_�¬~ψ5 
vã�} e Ï>o' N ĘHÀ�Èê GT5 

���� kmiK"4t/E9iK4tc$a�

KGCKËě´¦ks∈[1, N−1]8'Ü`(Ôĕ6öÝG2%Ï?âPpub-s=[ks]P28'Ü`(Bĕ6KÜ

`(|ĕ}'(ks, Ppub-s)5KGCÕ|;xks6B�Ppub-s5 
KGCĎ��B�Ì�$wîóÓÏÜ`ÔĕË�H¦úMÙhid5 
Ì�AÏ·ú'IDA6'KËÌ�AÏÜ`ÔĕdsA6KGCĢ@k±ęoFN�öÝt1=H1(IDA||hid, N)+ks6

ït1=0KĝĔ©KËÜ`(Ôĕ6öÝcB�Ü`(Bĕ6�¯©�±Ì�ÏÜ`Ôĕ�bKöÝ������

t2 = ks · t1
-1 12���6ÆaöÝdsA=[t2]P15�

���� T)C:�

���� � ?r 

k²ĒIõyÏp-·úÏ¦wÜ`ÝÀ%6ÄXN#àĄQH¦7|ÑµFH¦ ě´¦ZËe5�

������ 4e=%C: 

������ � 4e=%C: Hv( ) 

|ÑµFH¦Hv( )Ïąd­Ė��'v¿ÇÏµF>5²ĒIõy9Ìh{|ÑÞÊ(ÞĒė�E

Ï|ÑµFH¦6tSM3|ÑµFÝÀ5�

�������� 4eC: H1( ) 

|ÑH¦H1(Z, n)ÏąA'¿ÇCZc§¦n6ąd'�$§¦h1∈[1, n−1]5�H1(Z, n)ĝôþÌ|Ñµ

FH¦Hv( )5C-|ÑµFH¦Hv( )6�Ù^²ĒI3.4.2.1Ïõy5�

|ÑH¦ H1(Z, n)7 
ąA7¿ÇC Z6§¦ n5 
ąd7§¦h1∈[1, n−1]5�

¾Ĥ 17LuS�$ 32 ¿Ç¶�Ïö¦e ct=0x00000001� 
¾Ĥ 27öÝ hlen =8× ⎡(5×(log2n))/32⎤� 
¾Ĥ 37} i / 1 N⎡hlen/v⎤�ñ7 
       ¾Ĥ 3.17öÝ Hai = Hv(0x01 || Z || ct)� 
       ¾Ĥ 3.27ct++� 
¾Ĥ 47ï hlen/v ­§¦60 Ha!⎡hlen/v⎤ = Ha⎡hlen/v⎤6 
       bK0 Ha!⎡hlen/v⎤' Ha⎡hlen/v⎤°�ĆÏ(hlen–(v × ⎣hlen/v⎦ ))¿Ç� 
¾Ĥ 570 Ha = Ha1 || Ha2 || ⋅⋅⋅ || Ha⎡hlen/v⎤ −1 || Ha!⎡hlen/v⎤6¡²¨Ú 1 ĒI 6.2.4 c 6.2.3 çdÏåî�

Ha Ï¦£ànă¢'§¦� 
¾Ĥ)7öÝh1=(Ha mod (n-1))+15�

�������� 4eC: H2( ) 

|ÑH¦H2(Z, n)ÏąA'¿ÇCZc§¦n6ąd'�$§¦h2∈[1, n−1]5H2(Z, n)ĝôþÌ|Ñµ

FH¦Hv( )5C-|ÑµFH¦Hv( )6�Ù^²ĒI3.4.2.1Ïõy5�

|ÑH¦ H2(Z, n)7 
ąA7¿ÇC Z6§¦ n5 
ąd7§¦h2∈[1, n−1]5�



 

(�

¾Ĥ 17LuS�$ 32 ¿Ç¶�Ïö¦e ct=0x00000001� 
¾Ĥ 27öÝ hlen =8× ⎡(5×(log2n))/32⎤� 
¾Ĥ 37} i / 1 N⎡hlen/v⎤�ñ7 
       ¾Ĥ 3.17öÝ Hai = Hv(0x02 || Z || ct)� 
       ¾Ĥ 3.27ct++� 
¾Ĥ 47ï hlen/v ­§¦60 Ha!⎡hlen/v⎤ = Ha⎡hlen/v⎤6 
       bK0 Ha!⎡hlen/v⎤' Ha⎡hlen/v⎤°�ĆÏ(hlen–(v × ⎣hlen/v⎦ ))¿Ç� 
¾Ĥ 570 Ha = Ha1 || Ha2 || ⋅⋅⋅ || Ha⎡hlen/v⎤ −1 || Ha!⎡hlen/v⎤6¡²·EÚ 1 ĒI 6.2.4 c 6.2.3 çdÏåî

� Ha Ï¦£ànă¢'§¦� 
¾Ĥ)7öÝh2=(Ha mod (n-1))+15�

������ u<:,aM 

²ĒIõy9Ìh{|ÑÞÊ(ÞĒė�EÏě´¦ZËe5�

�� :2iKa8MA+BI�

�� � :2iKa8MA�

ø�Ü`ÏÃ�'¿ÇC M6',ð[Ã� M Ï¦wÜ`(h, S)68'Ü`ëÏÌ� A �zÉN�

ĈÝ¾Ĥ7 
A17 öÝê GT %Ï?â g = e(P1, Ppub-s)� 
A27 KËě´¦ r∈[1, N−1]� 
A37 öÝê GT %Ï?â w = gr6� w Ï¦£ànă¢'¿ÇC� 
A47 öÝ§¦ h = H2(M||w, N)� 
A57 öÝ§¦ l = (r−h) mod N6ï l = 0 Kĉf A2� 
A67 öÝê G1 %Ï?â S = [l]dsA�  
A77 Ã� M ÏÜ`'(h, S)5 

���� :2iKa8MABI�

¦wÜ`Ë�ÝÀÂ×ti�5�
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�� :2iKYnMA+BI�

�� � :2iKYnMA�

',¸ģ¥NÏÃ� M’ XD¦wÜ`( h’, S’ )68'ģùëÏÌ� B �zÉN�ĈÝ¾Ĥ7 
B17 ¸ģ h’∈[1, N�1] ­b�Ø6ï��ØKģù�ďć� 
B27 � S’Ï¦£ànă¢'¹j®ã�ÏÅ6¸ģ S’∈G1 ­b�Ø6ï��ØKģù�ďć� 
B37 öÝê GT %Ï?â g = e(P1, Ppub-s)� 
B47 öÝê GT %Ï?â t = gh’� 
B57 öÝ§¦ h1 = H1(IDA||hid, N)� 
B67 öÝê G2 %Ï?â P = [h1]P2+ Ppub-s� 
B77 öÝê GT %Ï?â u = e(S’, P)� 
B87 öÝê GT %Ï?â w’ = u⋅ t6� w’Ï¦£ànă¢'¿ÇC� 
B97 öÝ§¦ h2 = H2(M’||w’, N)6¸ģ h2 = h’ ­b�Ø6ï�ØKģùďć�bKģù�ďć5 

���� :2iKYnMABI�

¦wÜ`ģùÝÀÂ×ti�5�

Ì� A ÏVu¦£ 
(áèW¦4Ǜ (BĕPpub-s4Ã�McǛ |ĕ dsA) 

Ú 1 ¾7öÝ g = e(P1, Ppub-s) 

Ú 2 ¾7KËě´¦ r∈[1, N-1] 

Ú 3 ¾7öÝ w = gr 

Ú 4 ¾7öÝ h=H2(M||w, N) 

Ú 5 ¾7öÝ l= (r-h) mod N 

Ú 6 ¾7öÝ S = [l]dsA 

Ú 7 ¾7Òy¦wÜ`(h, S) 

l =0? 

ądÃ� M XD¦wÜ`(h, S) 

b 
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�
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Ì� B ÏVu¦£ 
(áèW¦4Ü`(Bĕ Ppub-s4úMÙ hid4·

ú IDA4Ã� M’XD¦wÜ`(h’, S’)) 

ģùďć ģù�ďć 
 

h’∈[1, N-1]? 

­ 

b 

Ú 1 ¾7¸ģ h’∈[1, N�1]­b�Ø 

Ú 2 ¾7¸ģ S’∈ G1 ­b�Ø 

Ú 4 ¾7öÝ t = gh’ 

Ú 5 ¾7öÝ h1 = H1(IDA||hid, N) 

Ú 3 ¾7öÝ g = e(P1, Ppub-s) 

S’∈ G1? 

Ú 6 ¾7öÝ P= [h1]P2+Ppub-s 

Ú 7 ¾7öÝ u = e(S’, P) 

Ú 8 ¾7öÝ w’ = u ⋅ t 

Ú 9 ¾7öÝ h2 = H2(M’||w’, N) 

h2 = h’? 
 

­ 

­ 

b 

b 


