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5 Tt"•Set 9 tCs #®4 1 ~4 5 ^fy^Pt"•S^tb^t oTlN 

*S o 

[0091] m^gS5 0^ Mit§Elt^5 1, — 0#Tr—-^IE'IUPIS 5 2S Ii^5 3 
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[0092] Mit§E'II^5 1 fcfcN IMil 0A^§W/cSgi5 O0^it£fE 

•SEE'liigsST'fe'ijo 

[0093] -0^-^lE'lt^5 2te, Mgfl OfrP>gtt7cggM5 0©&il8l 

st>ig§ibiMgi3 o 5 4 

n^n& ̂ ®-0l T- $ •siEltSM-eS) -So 

[0094] IHS£B5 3&N ffe©if1 0~40^Iit§/cS!)©Ii^>5'7x-X 

J^T0Mlt£(f53-1)~(f53-3)£t,^T^-g>o 

[0095] (f53—1) |®11 O0Mit£Mit§E'li^5 

1 

[0096] (f53—2) I®i1 O0^it&tm0£^bit£ 

fS^®3 O0&MiI£-0#x-^IElt^5 2H#S&fr&t&0 

[0097] (f53—3) M0t^bgM4 4 K 

•S^tbo 

[0098] 5 4 JUT©&&tg(f54-1)~(f54-3)£=fcc>T^£ 

o 

[0099] (f54—1) M0t^bgM4 MUlE'lt^ 

5 1 L/c^iI^gi5 0 08^1 (f§2zL-Hfgg0f§2M 

it) tca-3VT, y, ¥&^'-

0 

[0100] (f54-2) 2izm$&&mffi0 

[0101] fU^Pp|3 5 6 HI 6 ct 9 tCs #p|3 5 1 ~ 5 4 

o TIN-So 

[0102] ;^cN J^±0J:9tc+iJ55c^ti/cM0t^b^x^A0B]^;&lil2^^li|6 0 

—*r y ^xmmt&<> 
[0103] £ /c, JUTOlbfttt ( 1 ) it-fey KT7^ 7°MH^ ( 2 ) 0£^bMHs (3 

) H0^b$t£j»l, (4) (5) m^MH0#Jii-e^T 

isn^m^^:\mzmixm^^0 nu WT©SI#^ w L&±§E#jii-e 
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vgmttmomz 
Ja\> £tc, 91F4B. 

msux^j^^o 

[0104] (1) m-£y h7^IItt, 1M11 OtCcfcy, m2Rt?UT(D& 

XT^/ST 1 ~ST 1 2tc^t"J;9tC^tT^tLi)o 

[0105] IMii 00^7^-^Mi 

(p, A, G, GT, g, g1; g2, u, v, 

[$0] 

Sig(G,S, V) 

[0106] ) (s T 1) 0 mfomzte, 
-*£/££M 3tt, WitA^P<-^§E 11^1 HCIE'II L/c-tz ZL A 

— $ A 2 A ^)|§/ct")lXil7lM¥'f^S¥(bi L inear map 

groups) (G, GT) N G®7ug, g1; g2, u, vN qTtbtt^^/ct" 

(one-time signature) /'JUzf'jXA 

[&2] 

Sig(G,S, V) 

[0107] &fc\ ZpniZp^op^siNtc^^^©^ (= (z/pz) * 

) T?&kK Sli£ptcttt£ll;££¥Zp*£P¥^tcn\ zpttOJU±P^Ji©M 

I^CD^-n (= (Z/pZ) T'fe'So fUT, r^uj (tfA,) 

*f££® r=&©j 

££•£!*/£ 

^JUzT'J XA 

[&3] 

Sig(G,S, V) (J^T, Sig(G,S,V)Ssigtfe^-5) CfcttSG (s 

sk, svk) ££jjTt3ai££«U S ti*7t-yMi:ftSl^ o 
eg£MU V a <0E3te£JftfflET£$itg£Jt5lc-r5. 
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[0108] A. Menezes, P. van Oorschot, S. Vanstone, "H 

andbook of Applied Cryptography" , CRC Press, (1996) pp.462-471, (199 

6) Ll\ 

[0109] titz, SSi¥l tte, e : 

y, TO3 9©ttI^I/cto 

[0110] 1. {3: lit® (g, h) GGxG^t/a, b^ZtCDlN"^ e (ga, hb) = 

e (g, h) abMlJliOo lit, Z 

[0111] 2. {iM(D (g, h) GG X GiCOl^Tv e (g, h) m\W^mXfoZ>0 

[0112] 3. g, h ^ 1 e (g, h) ^ 1 GT7^J5£ lJ u90 Z.Z.X\ 1 

G£: G ©^•fuTutfe lJ % 1 GT-^ & GjOs^-iiLjtZfo&o 

[0113] Linear map groups) (G, GT<J:il§Et~£>) 2XiH 

i¥lle : GxG^GTi)W§ItMp©M§o ±§E©£«^ G 

(Djtg, g T, g2^-3lNXN g,= ga, g2= g^tT&ts 

L'&MVfcT Z> (ilLs a, & G07ug, g1; g 

0)0 

[0114] e C g -i g 2> 9) =e (g» 9I92) =e (9, 9 " • 9*0 =e (g, ga + /3 

) = e (g, g)« + ̂ =e (g, g ) " • e (g, g ) 0 

&fc\ G<Dffl&<D5t9, g i, g2^ 

lt®i/XTA@SfiitLT&s Iii¥MG0 3^0^ 

W&bts G (D 2 o Xtt 4 o U± t IN o Rftg 

INttc, ©sgau rs^jtj N r^j r$/xf 
<UNO ?X 

«£M¥& £ Mfui£©?¥-e&S 
[0115] S/c, G% GT££t,K^£$£^Lfc§E££$fflLTlN 

2>t>\ zmzm^ts Gs Gjtti'e'tilZ'D^Xs ;!)•;£?¥ ££I£L/c§E;£ "ell 

tzttpim-e&zo -mVs G^jp;i^ Gjttmmt LX^M 

LTt&lNo %fCs mim^tLXs ?X«£M¥&$G1N G2N GT (G,tG2 

IZ-D^X, e : G, X G2-»GT£&£^$ ;&ffll\T:fcSlNo 



i$M^a)o sM^mco 
2 (fz lfA lfx) =r^i^i0osii^i 

r^»i.fi£HfaosM^m v?ii7 • mMw K2mM^ [0210] 
0 (6 1 S) ' >1 dlTOoSli 

v?io umi 0 (8is) 

>1 swmmwz 

;n*£d«ri9 L®|$ v?is lasil i^m2g£-^#0-

^^y0P» • V?117 L W&SW®® • "X^m [6LL0] 
°<2<#X [8L10] 

6= *Z\z6=rZ\rzS = *zrmiS = nA<}j> = tx 

KX7-2 ° (ZXS) 
(nzitzlKA'nA,iX) = W 

imi 

WMV/CDO 
(!z 11A 1!x) =!^I^O2 

iVzB!z <>• A <>• x|a®0 v$^?-yn :? ! 3 

0 V£117 L v--/£ [Z.LL0] 

SA&+Y&& I 1 

I 1 S0£^x \<?# ° (sis 

) 241^3 (BJS 'A 'n ''6 116 '6 (i0 '0 'V 

01*13 L^m2l^-^#0- v£10 Lli^I l^!<2§£-
v?is -x^m [9110] 

0 <2 <$XMOH % X O SP 21 GO wi ̂  2 

9SZI90/ZI0Z<IfAL3d 91- 698/.H/ZI0Z OAV 



v--/¥ ILZL0] 
° ( >j A S 

= L0) *z^>i A s^3S^21lO^-^q>^|fl V(IS1S) [9210] 

(Y)0= (^ A S '5[SS) 
' V 

/ViPO)^ A s|pg$:?3i s ^1^9 

[9$] 

V?1S [92L0] 

4^-117 S 1 S ~ l 3 1 S 

^^x^a^KTMsH ViTno v£1ffW^0 (3) [frZL0] 

lis '6 IS '9 IS 'S 1 S£ ^^X-gr v£iao 3 '0 17 

'OS 'OSli# Wf *3-1$ vriT21TKl [E2L0] 

MT 

si^ao2igq}§|flini^ 
^IfiTOftlMR S I1S-0 I 1 S£ ^x-gr^xocrf >! 

^mmicoozmm^^ vri f2mm v--/£ ° u us) §4i^/^r>i 
dITOOSli^l0y2 L^i|.3i^-^#fl- v?10 Limi ° ( 
I IIS) £41^210 Sli§I^r>l S|«0ys L^g|,2|^--^|a_ 
Xi^^d^n$ri9 IM V?1S lasil \T^$*ns i^l|.2§£-^#0-
^Zy®WMLWl^$ V£117 l • ifil^ "X^m [2210] 

°<2tyX [1210] 

,\3 = V fis = *r & = V ,J2 = V ,J = 'x 
° (OTJLS) §4-^5 

(•'z'-z'W'x)= V 

[9$] 

9SZI90/ZI0Z<IfAL3d Zl 698/.H/ZI0Z OAV 



mm K?i££mm ° (L eis) 
xnt^M^r>i diwo umi vai* 
zmn-i 9 ea?n$ v?i £ s^iioo v<5-q^4. rn^eto] 

C Ti-^-1 £ £ 1 S~ L £ 1 S£ ̂ +Y%(0± 
YiTHO £M^W^|0M ^IffiW^ifq^M (£) [0010] 

° <2 <$aitM % X vV<? 21 fi^Jf £43* 

IAD:: vri-yn§ffl^^ii 
$ (riCr£4^fp./£) nCT^I^T v¥1iOSP2lE^lf¥* [30L0] 

O(2:41^IIW^0 ViTriTKl [l£L0] 

° (17sis) 

9 3M v?13 [0£10] 

(^ "o 1Lo) £ 
v-^tf02 °v^T^xn^ (eo llIzo lIzo lkZo l)lzo) = o v 

(^ "o 1L0) ^-,^WO^\1B:I^I 
^ ^ (£ 117 0 'EQ 'IZZQ <Z2Q <A2Q <X2Q <lQ) = ! Q ^ eg \cp^ 

"o 1£o llIzo lIzo lkZo l*zo 1L0) 
^v^f^'O~LO^-^q>^0O)X^2lT V?117 3^TO^^0 [62L0] 

( (^D '€D) 'it S S) s = f • (ESXS) 
> • Husn) = fDlw- PLW6p = £3 
7lZ = lzzD lJZ = zzO VU = MD 7X = ™Q 

liM] 

° (^1S) <2:4^^0 'eO HlzO '1ZD 'kZD 
vxn^n i0B^,^-4^ ̂ 011 ̂ 6-^ik y 

dii^/0 0 £imiq^»^ J HS0 2 ^117 3«^¥i*|0 [82L0] 

9SZI90/ZI0Z<IfAL3d 81 698/.H/ZI0Z OAV 



° ( L 17 IS) 17^1.21 

V?117 17^IIW^0M [St7L0] 

s 17^1,21^-^ 

e i vro£-^ 
s^ia-Ai^iUja* s i v?ie i7Mf®0o twrni^m [itn0] 

17 1 S~ L 17 i s0^ * 

^^a^KTMSH ViTno l7M^q>^0M v£1ffW^0M (17) [0frL0] 
°?4i^«wraa YirnTKi [6£i0] 

o 

(e e i s) £4LlfW^io ^iiq^|flS^r!yi^|flS0y2 eflsmsi* 
-^m- vxi*£fl«ri g e»n$ v?ieeMf® s e^m2l 
£-^#0-^nyi$q}^0M-.nTO v$<^<n [set©] 

°<2:OXn2§^X"£|§$*^ 6 =^6 '» 6 =L 6 VSP# [Z.CL0] 

• H , 6=^6-^.^) = ̂  

' * 5 = mixie6- -ZA) = *% '_!»* = .2/x(/- ?X) = l% 
g+^g e+?z 

1XZ1Z1 

'Zfty ll?ly) = ^ 

[8581] 
° (Z 

SIS) £4TOricr£^ri«^nyi$q}^0M vXopgnr>l a&MV 

©osii^ys £^m2§£-^#0-M v!>i si^toosim 
WW^MCDhi L veCTO)2 v?ii7 sra^ifqi^M [9£i0] 

°(^ 

4^^2117 Sroiq}§iil1^^^ZB0l1S v?19 era*WIS [58L0] 
L e^i^^guns^^o L mm 

TOi$^!>i si^ioosimiq^lfli V$?0S i s0£*^-.n 

9SZI90/ZI0Z<IfAL3d 61- 698/.H/ZI0Z OAV 
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[&9] 

e{Qtx,uCl - v) — e(Xi,Ci) 

e(C2Y,uCl - v) = e(y1j,C4) 

z{Chz,uCl •v) = e{2>i-,Ci\) 

e[C2Zi,u<Cl • v) = e(Zu,C4) 

V(Cl,a,(CM)) = 1 

[0143] ZZTs ±§E5 tL^^SEttjS^b U 1 O'PtijStz; L 

& IN *£§IEiS if fo tl t££I£t~§o 

[0144] 3^©3L&s, 

t, kezp*££$LTifBi^b*ra£B4 4izm&tZo 

[0145] M0t^bMH^4 4^ Itl^ffiais, t, kN -0t^-^§E'lt^4 2 

N "3 £<-\ •^•0^"75"'fbT1 $ C2x ) C2X ) C2Y ) C2Y ) C 2Z 

, C2i , C2Z1 , C2Z1 , C2 , C5X, C5Y, C5Z^:zfe.J5$c"3~•& (ST4 2 

) o 

[££10] 

C2X = Xis, C'lx = c2Xs - xfs, c'7Y = nA c%Y = ClY1 = rHrt, 
C?2Z : C£Z = C2Zk — Z{rk, C*2Zl — Ziik, C'221 — C?.Z\k = Z\irk, 

C$X = Rijl7, Csy = Rip*, C$z = RijZ% 

[0146] XT->^ST4 20^7I1 M0t^bMH^4 4^N ±§E£T00£^bTr 

—/$7M0t"§-'fb7:r—^ C2X ~C5Z^:N 0t-§-3^T1'—^ Ci|^00t-§"fbT1'—^ C2X, C2 

Y; C2Z, C 2Z1 £l®}§: LTM0B"'5'^7_1 *9 C j = (C1; C 2X , C 2X , C 2Y , C 

2Y > C2Z , C2Z , C2Z1 , C2Z1 , C2 , C5X, C5Y, C5Z, C3, c4 

, a) t#^tl/cM0t^^:^-^CJ^-0|^-^|Elt^4 2tc»$ 

JAJJO fc % -S- 0 If "*5" ̂  T1 ^ Cj= (C-|, C2x , C2x , C2Y , C2Y , c2 

z > C2Z , C2Z1 , C2Z1 , C2 , C5X, C5Y, C5Z, c3, C4, cj) N 

(c1f c2X, c2Y\ c2Z-
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, C 2Z1 J c 2 , C 4, (7 ) ^ ill L T N C j — ( C 2X , C 2Y ) c 2Z J c 2Z 

1 i C5i, C5y, O 5z? C3) <_ ^pjEj^T1 $ (^2x 

, c2Y', c2Z', c2Zi', c2" •) 
[0147] LTtnP4 3 fyW4 7 tlT-0^-*§EHSB 

4 (ST43) 0 

[0148] ju-ttc<fc y% 

[0149] (5) I^gf5 0(au, 7°S T 5 

1 S.t/S T 5 2 ct 9 tl£0 

[0150] m^SS5 0©iHg£B5 3&, 7°S T4 3-eiiM^tl/c 

H0£^£^'- ̂  C j %&m L T-0IT1 - ̂ IE'UPP 5 2 izm $ jitfo 

[0151] m^MH^54^N 0®Wp 

§IEit£ffll\ -0l^-^IElt^5 (ST 
5 1 ) „ 

[$01] 

e{^bc>uCl ' v) — e(&2Xi @4) 
e(^2YiuCl ' v) ~ e{^2Yi C4) 
e(C%z,uc> •v) = e(C'2z,C\) 

e{C'2ZlTU<~'1 " v) = e(C22l> C4) 

e(C5^, C^) = e(C?5x, C^xO - e(>2i5 9) 
e{CsZiC2z\) = e(CsY,C'2Y) • e(Xj,g\) 

V{Cl,ff,(Ci,C4)) = l 

[0152] ZZt\ ±IE7 -PO^SE^A^TjSttf tL^^SEttjS^b U 1 O'PtijStz; L 

6 IN *£§IEiS S> tl W^liE t££P£t~§o 

[0153] ^IIEM^L/ciI^ m^MSB5 4ttN ggi©Ws 

P< yiz-*SmZm& (ST 

5 2) 0 
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[$02] 

m=C i\( e(^5Z'G2z) \ Vj (e(^,^2Zl)) *> 
3/\{e(C5X^)J [e(C5Y,C»Y)J 

gi = ga, g2 = g ^ 

e(Cfeg,t&n£ (<C$z,C>jzl)\^\ 
e(C5X,C^)J \e(C5Y,C^y)} j 

e(g(Zj+fo}+0)/zik^gZiTk^»; ( e(g(zj+0y3+a)/zik^g(XZiTk^^ 

e(g(xi+°)/x>'\gxirs) J I e(gWyi+9^yit, ga,JiTt) J 

_r / f (e{g*^+9,gT)\^ (e{f-^>+0,g°*Yyi\ 
7 \\ e(g*i+st9n ) A e(g&yi+s,gar) ) j 

= m • e{gig2,9)r/{e{g,gfr • e(s,s)OT) = m. 

[0154] &fc\ 5 4tt Xf'^ST5 1 0^11E*M£4&IB& U 

7°S T 5 2 T t cfc lNo *) CjtC^ilEfflT1-

X^>y 7°S T 5 1 ©&SE 

XT1>^ST5 2©I^MIT?O S/C, ±§Em&p< >y-tz 

lik e y m=keyi;LT, m £: k e y & cfc lNo 

a CO^Mcis k e y^rffilNX^'yiz — V ^0H"*§"fb L /cBs^^^-tHEBe^ 

$z.MM hz £> lN T t IH^"e •?> O 

[0155] isiu MiKDjiis^^nuTt^iNo 

J:lN0 HB£^bit£j» 

H-eti9^0^7^-*-mL< tc 
to. M0t^b^J55cMH©JiiS^0t^bMiIJ: y <U\ 

[0156] HBf^bit R ij££L$t 0 

©§^&<^sg3*i.SC:££B&Cc:£tf-C$.So titc, ctuc^y, +J— 
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t^tcSb, ZL-HfAU 

f y m x $ h 7 7 -<) u £ M > x x A £ f £ e: •-e $ § 0 

[0157] [^WJ1] 

^i©^JteM"cwu n 

U 1I^gM5 OKfc^Tif0i^:fcx-*£1I^t-£0J£Ptffco LfrLft 

nurt^iNo c©iii=u iiz'>h7^ii, 0^ikm 
£fra.£&^o «M$HC3Stt£it-tz>;/ h T7 y 7°^ll&s £1 

35 It £ H-tz v S 7 y 7°^H h II i; •T? h Z> o lUTs «WJ £ fc tt 2> 

^ ̂  IN T $m t 3 o 

[0158] £1 ©^MMKfctt£>0t^b*M£© 

fu^0§E^£^ LXim^t^tcSblZ 

s iW&±s m.wm.w.5 O0f»l*^£ i ttZo d©*§^ 0£^tgg2O 

©JHSSB2 2&N tiPSP2 5 tC»P3ftT-Blx-^§S'li^2 1 ft00£^£ 

(ST 2 4' ) 0 

[0159] 0t^kgS2 OtCfclNTM^tl/cBf^ix-^Ci^X 

x *> 7° S T 4 1 ^H^tC^SE-TSo 15 0B, 

Mis kj?:i^T, 9 tC0t-§-3^T1'—^ Ci^^-§-Ls *y-lz —$/m 

%:%Z>o 

[&13] 

^ = <Ve(M2,Ck)^ 

C iti, ^^fC=fc 

X 
m-e(ft 92, g)r/c^, 

= m - e(si52, # / e(gi§2, S^)*7 = w» • eta,#MSI52' ff)r = m-

[0160] [«M5!J2] 
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zoi§1^ mtv \-7vy°m^ mmt 
Mils (Dfr 7L tc £ £ it-tz «> K T v 7°MHs 

f§ 1 <D£MM&iztstt&mizy K7-^m 

J^-TN ^mmiz&vz^itm^Rxfw.^mz'D^T 
imtZo &fc\ m^gS5 O0f»|*#£ j ttz 
o 

[0161] ^mt^m.2 O00t^b/^P<-^^^2 3tt, Xx>>7°S T 2 1 £|W] 

*§tC (ssk, svk) ££j5£L (S T 2 1 ' K 

svk^iz,>Kt"'2) (C1=svk)Q 

[0162] S/c, 0i^b^*-*£/££B2 3fcfcN 5^©3L$tr, s, t, k, 6G 

Zp*^^J5jc LT0B-§-^:^J55CP|3 2 4 tCiitJHI"§o 

[0163] B£^££J^2 4&N Itl^fflair, s, t, k, 0M^gi5 0 

CD4£H!Slp k j $ t LT©^ '7i2-^mGGT tC^tLTs 

J^~F ©0B"^"fbx *9 C2X , C2X , C2Y , C2Y , C2Z , C2Z , C2Z1 , 

C2zi > C2 , C5X, C5Y, C5Z, C3, C4^:^J55ct"•§> (ST 2 2 ) 0 

[$04] 

Ct V a f~!» V /~it y t fit! v" Tt 
2X ~ *2j , <^2X - *2,7 , ^2Y ~ A? ' °2Y ~ Aj > 

Ct \r k sill v rk s*il v k r*>tt v rk 
2Z ~ r2j , *~>%Z ~ *23 >°2.Z1 ~ Ai ' °2Z1 - Aj ' 

C3 = e(5l52,3)r -m, C4 = • f)r, 

C5* = (51 • Csv = Csz = (51 • g^1)* 

[0164] Xx>>7°ST2 2' (DUJ^ 0£^££j^2 4&N 7T^ST23^ 

[0165] 0£^££j^2 4&N ±§E£T00£^bTr-^C1~C4«M£l^£ 

Z O ^ Cj= (C1, C2x , C2x , C 2Y , C2Y , 

C2Z J C2Z , C2Z1 , C2Z1 , C2 , C5X, C5Y, C5Z, C3, C4, u) 

±J$Ls t#^tl/c0t^^x-^^-0#T1-^IElt^2 1 

[0166] Ii^2 2(i, $y«2 5 tCfy^P^tlT-Blx-^IElIS^ 1 |*|00£^£ 
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~f—*? C j ^kiSLW^M- 5 0 §o 

[0167] 5 0lis 

T'^ST5I £iwi*mc*£§iE-t£o mitfjtittLterns, m^msou, 
Miskj»T, c^m^U *v-tz-y 
m % •?> o 

[$05] 

m = r 

Y\W*,<&)/ *U<W50/ i 

tti, &^tCJ;0$SIlJT££o 

gi = gQ!> g2 = g ^ 

p / JY e(^5Z) ̂ 2z) \ Vi (e{CsZ,C%zi)\ xi \ 
7\U C5X,C>'X)J {e(C5Y,C»r)J j 

-r /Ife(g<1+Q4^fe,g^rfe)\^ /e(g(i+"+g)A,g^fc)\^| 
7 [\ e(5M/«,S^«) J ' ^ e{g^W^) ) j 
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, g2tf#£*i£0!l£Ii£0,E L/c^\ Zti7L92%£j$-&t\ 

*-$lZK92%-£to&< Tt <U\ ££>il£\ f§ 1 g2 

= g ^ LT, g2^gtcM$^xti«J:iNo ZtilimttT&gMBMVgBM 

i> IWI^T'fe'ijo [ 
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C 21, C2zi, C 2F , c3, C4, cj) ^ ̂  tl tc 0|f ~T=5 ~r ^k. 0^F 

x —^IE'UPP 2 1 

[0178] (3) H0£^bit£j»H 

SLtM3 6(t 3o©3L$t0, 8X, 8yezp*££$LTifBi^b& 

^^3 4tcjiai-ri)o 

[0179] H0£^bit£j^3 4&, Ztlbozme, 8X, 8ys Mit§E'lt^3 1 

l*l©li0£^bit£j$gM3 O0Ws kiN — 0#T1- — IE'UPP3 2ft0m^ 

iiBOCWpkj, L^ffllNT, M0t^MRijL;& 

)X^Z7jkt&9 tC^J55ct"-g) (ST 3 2) 0 

[$09] 

FkjL ~ {RijLl j ^ijL2i $ijL3i RijlAi RijLb) 

( < 

%« = (X, • a8)"1' • F,(Lf- = s^£+<l+*»>s-, 

%« = (r2l • s8)1'* • Fi(i)5' = s!¥£+(i+",s», 

Rwt = {xrYlrf?fl«=g * , 
RijiA = Xi5* = gxA,Ri3LS = Yifi = 

[0180] &fc\ g 1= g g 2= g "£#S#a.T^§E Ltl\§0 

[0181] (4) 

M0t^bMH^4 4^N ^7^-^ JkZfMfo 

SEi££ffll\ -0lx-^IElt^4 2^00t^^x-^Ci^^lIE-r^ (S T 4 

1 ) o 
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[££20] 

e(C2X,uc*-v) = e(Xi,C4) 
e{C2Y,uc*-v)=e(YluCA) 
e(C2Z,uCl •v) = e(Zi7Ci) 

e{C2Zi,uCl • v) = e(Zu,C4) 
e{C2F,uCl -v) = e{Fi{L), C4) 

V(Ci,ff,(L,C3,C4)) = l 

[0182] ±§E6 tL^^SEttjS^b U 1 O'PtijStz; L 

& W^liE IZMZT&o 

[0183] 5lis 4^0SL££S, 

t, k, hGZp*^^LTM0t^bMH^4 4tC)iai-r^o 

[0184] M0t^bMH^4 4^N d*i£©3L&s, t, k, hN -0#T1-^IElt^ 

4 2 Ff300s-§-^;7:r— 9 C iN —0#T1-—2 p(g®M0B-§-'fb^R ijLs $.£/ 

— 9 L 9 tCs M0s-§"'fbT1'—^ C2X , C2X ' 
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[££21] 

Cr y S /"iff /T s y TS W v ^ rrff /""* £ \r rt 
2X ~ J L/2X ~ > Ugy — W/2V — *li > 

Ct r? k ritt /~r k 7 rfc ry k sift s~t k 7 rA 
22 — > ^2£l ~ WZ1 — &li 5 

t?2F -- HL)h,c'iF = c2Fh - FiiLyb, 

ill II 
C$X = R,jUS'C5Y = RijL2 1 '^-5Z = ̂ yt3k '^5FX = ^y£4 h > ^5FY = ^£5h 

[0185] XT->^ST4 20^7I1 H0£^bMH^4 4&N 0|^/^P<-^LN 

±IE^T©0s-§-'fb7:r— — 9 C2X ~ C5FY£:N 0t-§-;£Tr—^ Cift© 

0la "^'fb'T"1 *9 C2x> C2Y, C2Z, C2Zi, C2f^§j^ LTS00iji7 ^ Cj= (Cn 

> C2X , C2X , C2Y , C2Y , C2Z , C2Z , C2Z1 , C2Z1 , C2F , 

C2F , G5X, G5Y, C5Z, C5FX, C5FY, C3, C4, CJ) 
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[0186] (5) 

O0Mp k 

(ST 

5 1 ) „ 

[££22] 

e{C'ix,uc^v) = e{C'2XzC4) 
eip2Y^Cl -v) = e(C'2Y,Ci) 
eip2Zi V^1 ' v) — e(^2Z> ^4) 

e(^2Zl> uCl ' v) = e(^2Zl' ^4) 
e(^2" y) = e(C2F»^4) 

e(C52, C^z) • e(C5fx, Cap) = e(C5x, C'2X) • e(y2j, ff) 
e(C5^, C^i) • efCs^y, C^p) = e(Csy, C^y) • e(Xj, gi) 

V(C1>ff,(L,C3,Gt)) = l 

[0187] ZZt\ ±§E8 -PO^SE^A^TjSttf tL^^SEttjS^b U 1 O'PtijStz; L 

6 W^liE te t~ £> o 

[0188] m^MH^5 4^N ggi©Ws kj^ffilNt, 

5 2) 0 

[££23] 

_ P I \ fe(C$Zi C'iz) ' e(^5FXt C2V) V* /e(CsZ> C'izi) ' e(CoFY, Cip) \ xi 1 
7 \\ e(C5X,qx) J '{ e(C5Y,qy) ) j 

gi = ga, g 2 = g ^ if t§^TSI2 LTH§. 

/ j (e(Cr,z,C&) • e(Cr>FX,CgF)\ j /e(C5Z,C.^)-e(C5Fy,C^))^} 
V \\ <Csx,C>{x) } A e(C5Y!CZy) } j 

-C$1 e{9* ,9Zirk)-e(9^,S{l+Wi]rk)Y (<*9*^ >!?**)' eis^ ,g^Wi)Tk)V' 
Kxi+n/xiML+vitfz J • [ {(fl9-i+e)/Si)+(£+»i)<7, I 

e[g . ,5s*") J \ e[g t ,3°^) / 
— — 1 

e(gx-i+Pvi+d> gT). e(gXiS*, o(i+"'i>r) \ si I t g°^). e{gWJi&''. o('-+w')r) \ "* l 
1 ^ 1 5(3'^' '0)! (t ^g~j J ^ t tgar) 

= rn, • e{gigi,g)T!(e(9,9YT • z{<3,9)°*) = m-
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[0189] iSlU 4M©JIII#£^II LTt> Ja\, ^ 

y ttu^iiLTt <n\ 

[0190] ±7&Ltz£?iz*mMMmiz.£M,& ^mmRUL*mze, sx, sy 
Ucg-3VT£j$-t£*ij3UcJ; yN f§ 1 

#>Mfr^7<7-\z7.fflW*Iffitte2>o tztc, dtUCj^ 

=L — +f A fp] ft CO Bf-^i iZ-D l\ T £ — Jt =>- — tf B ̂ #11 L tc'ik T? =fc 

N +f— +fB 

9^y, (ZL — +fAlPlttOBi-^&lCO^T©) ZL —HfB®^-§-

*SH£ t$trtbf•&c:^qrtgtt&htztos fUllttAU yfq]±L/C7?^ 

[0191] [^WJ5] 

Bt^bgM2 OtCfclNTB£^£x-^ if 

0t^bgM4 OK£lNTBt^:£x-*£ifBi^bLTifBi^:£x-*££/£ 

u m^gs5 ust^-

^-tz «> K T7 v 7°MH^ f§ 2 ©^fifeMKfc «> K 7 v 7°MH^ H U 
-efe£0 JUTs 
o 

[0192] *mmiz-&ttz>mmmmt, M2(Dmmmjz£>ttz>^immt(D 
Lxmrn^t^tcto^z 

s iw&±s \ tt%„ C©*II§K Bt^bgg2o 

©Ii®2 2(t fyW2 BtCfy^P^tlT-Blx-^IElIS^ 1 |^|®Bt-§-^ 

(ST 2 4' ) 0 

[0193] m^gg5<m, Bt^bgM2 0tCfclNT£j$3tl/cB£^£x-^Ci£X 

7°S T 4 1 ^H^^SE-rSo #fcSEtf/£2j Ltdm^S5 0 
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[££24] 

m = Czf e{gig2,C2x)Xi 

_L 
m • e{gig2, gf / e(g^2, Ck) ** 

= m • e(9l92,9Y / e{gi92,9Xir)Ti = m • e{9\97.>g)T fc{g\g2,9)r = m-

[0194] imm6i 
mms(Dmzs 

Z.<0^%s m-tz >;/ h T7 y 7°MH^ 

Mils ^£fjA tc 33 tt £it "tz >> K T v 7°MHs 

fg2 it-tzy 

J^-TN 

imtZo &fc\ m^gS5 O0f»|*#£ j ttz 

o 

[0195] 0t^bgM2 O00t^b/^P<-^^^2 Xx>>7°S T 2 1 tm 

*§tC (ssk, svk) (S T 2 1 ' K Bt^bx-^C^C^M 

svk^iz,>Kt"'2) (C1=svk)Q 

[0196] 8^0SL££r, s, t, k, h, 

Q, 8X, 5yEZp*«:^LT0t^^SP24JC3iai-ri)o 

[0197] B£^££j^24&N Ctl^0£L££r, s, t, k, h, Q, 8 x, 8 ys 

t^itsoro^iipkj, Lzm^x, w-XT-tt 
LT©^ >>1z —i/'mEGT tCttLT, JsTFOBt^bx-* C^ , C2X" , C2Y 

, C2Y , C2Z , C2Z , C2Z1 , C2Z1 , C2F , C2F , C5X, C5Y, 

C51, C5FX, C5FY, C3, C4^:^J55ct"•§> (ST 2 2 ) 0 
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[&25] 

ft* ,.r. \/ $ jritt v" T$ . v * y *•£ 
r2i * » ^2K ' 

/-?/ v* ^ /"*" V rfc /V ,. y /; /~J// y rfe ™ r2j , ^2# ™ r2> ,1*281 ~ Ai > °2£1 ™ A? » 

c2f-W,c;r-F((L)'*, 
C3 = eto5#.m, C4 = («*""* • «)r, 

C5x = (St • 8* • Fj{£>) r = S ' , 
,, „ ,1 i+e+<£+»,)«* 

Csr = fe1** • Ij{£) )~ - ̂ ^ , 

Cu = (8i'?+4)t=g'*t*, 

CaFX — (*%>)1S Cr>FY ~ (Xj)^' 

[0198] Xf^ST22' 01171^ Xxy7°ST2 3£ 

[0199] Pt^&«g|32 4tt, ±lB£T00|^bx 

(L, C2X , Ca" 

, C2y , C2y , c 2Z , C 2Z , c 2Z1 , C 2Z1 , C2p , C2F , C5x, 

C6y> C5Z, C5FX, Cspy? C3, c4, a) 

Blx~^fB'l«2 1 

[0200] 2 2 $yfP§P2 5 tCfyiP$tlT-0#x~^IB»2 1 F*300g^& 

x~# C j 0 tCJi-ff "f"§0 

[0201] t§ii5 0lt 0t^fc^g2Otca^T«$nfc0f^^x-^Cj^X 

T^STB 1 IS^SBO^, 
Wskj^ffliNT, yy-fe-y 

m -£ f§ & o 
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[&26] 

= r l\(<C^C2z)-<C,FX,C'iF)\il /e(C5g,C^)-e(C5fY,Cgp)\^l 
/ \\ e(C5X,qx) J '{ e(C5y,CZY) J ( 

ttizztl*. X£lZJ:Dmmt:-€&o 

gi = ga, g2 = g # £if ̂ l^TSscJLT^'So 

<e(C5Z,C%z) e(C5FX,C!lF)\v (e,{C^C'iZl) • e(C5Fy, C'^F)\5 \ 
e(Csx,C%x) ) ^ e,(C5Y,C'^) ) j 

= C3 
e(9^,g^») 

Q + <?+(L + tl»-)4y I I l + P + ti' + U'iJ^S 
e(g > ,g0yirs) j \ e(g <• 

_ / f fe(ga+1+9,/r? • e(/\g^>rA /e(g"+'+V) • e(g**, \ ] 
V \ e(9l+<4"{i+",?^,9r) Jj 

= m e(gig2,g)r/(e(y,gy°r •e{g,g)ar) = m. 

[0202] ju±mBHLfcp&< tt-^(Dmmmmizj:tLi£s wmmtmz&mzs 

[0203] &fc\ ±IE©#»m^C|Ei6L/c^;i^ =l > ¥=L-$ d 

LT, (7P'>bf- (Miii^tl) x-r 

X<7, A-Kfa^^') , (CD-ROM, DVD t££) N 

(MO) N 'J^^^IElt^^^LT^-r^ 

ZttVZZo 
[0204] COlEliJgfti: LTteU 7°P^^A^|E'lt"e$, * 

T^f^IXlJ pTf£&§Elfs»T-&tiW:\ ^©§E1IM^M*I©M"C& 

[0205] £fc, IE'lt^AN^P > £°IL-$IZ4 yx h-JU3tl/c7°P^A®|^ 

tcg-3'$p >^-^±-^11 LTI^O s >^>XTA) 

T-^^-XfiV7 K h7-^V7h|©MW ($ x j7 

) mzm%tstabmi 
[0206] 
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hiHCj; yfcii3tl/c7°P^A£y^>P 

— K LT IE'11 iZtclZ- BlIE'lt L tc lElt $1* i # £ tl £ 0 

[0207] §E'II$1« 1 ^>tCRge>-r. m©&ttfr£±§E©&^;teMlC33tt 
•g)4M ^tiSil^t^fgej^Cfc^SlE'lt tea^tis +IJ5C^RJ 

tKD&tiZVfo^Zb&^o 

[0208] &33\ 33 ft Z P > kfzL - * ttN §E'II$1* tClE'H 3 tlfc 7°P ? 

^ A tc g -3' 3\ ±IE0^ 33 tt £ £ ̂ frf £ t> ©V $> o T, 

Ayp>^0 1 o^f,45gf, h7-^Jg^3tl/c^>X 

=r A^CDffitlCDMj$Zfo o Z t» 

[0209] S/c, &^teMlC33tt£pyfcriL-*£ttN A7P>tC^t\ 

il^tc#^ti£;ltjmilgg^ ^p^7Atc«J:oT* 

gf«iLTU^o 

[0210] &fc\ Ltztfs 

®\t L TJI^Ltc^ozh^), %momm£PE^-T ac tLZI 
o c tib^^^M^Htis c £ ̂ pjfb"C 

feu, %m(Dw^^mmL^mmz\ s*©^ 
zt&zz&o mnomm^wsiz^snz 
tttiz, m$mM(Dmmizmm^ntcm%tt(Dmm(Dmmiz<5;%n&0 
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£ m x tc d h & i« h -r i> 
[1*^112] I*>ftiI1 

H0£^bit£j5£#!£ (3 4) 

#-ttf tulBH 1 fulBil 2 ^lllIi&t^fulBit 1 SLlStcS-^ 

ll-o 

[11^113] £IBft©ifB£^bM£j^Mt;:£^T> 

ttllBS 1 fulBfl 1 A@£#lCg 

^T£j®3tlTi>y% 

fufBit 2 ttflB^ 2 XT A@^i 
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ttflBS 1 $$$5li£ s k j = (xj, y ,, z ,) lt)lBl|2^ 
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G, G U /c £i $ N g, 9 b g 2^^) * iu X ~r A Hi] AE 

i\lLlrZ.M~$~ft L ({ILN 9 2 = 9 0) % 

[$(1] 

= {^fjl > ^ij2j-^sj3) 

Tr&D (fflU 
gj-ffl ^2/jacj -4-ffy-y ~t~3 

%i = 9 Xi , = 9 Vi , Rijz = 9 Zi 

) , 

mflBm 1 p k i TinTi:#, 
P&i = (-^i> > ^i} ^li) 

T&D ttSU 

Xi = $*, Fii = 9iy\Y2i = 92Vi, Zi=gZilZu = giZi 

) , 

mmm 2 amns P k j TS?T i 
pk^ix^r^z^zj 

(&U 
X, = gx> ,7,, = sV ,Y2J = gl' ,Z. = g* ,Zy = 

) . 

(1IU mGGT) N f§ 2 SLt^rTi 

U fu§EB£^£x-^ £ C ; «>: $ (II U e : 

GxG^GT§e (, ) , 

C i = (C2x, C2y, C2z, C2Z1, c3) 

T?s>y (iiu 
[&2] 

C2x = -X/. C2y = >iir, C2Z = •2'/) CWt = Zur, 63 = e(<?].92,^)r • m 
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(II U %3 7bm%5%L&* 

S , t , k X'^kt) s 

Cj= (C2x , C2y , C2Z , C2Z1 , C5X, C5Y, C5Z, C3) 

(iiu 
imi 

C'4X = Cixs = X™, C^=Cwt = Yurl, CZz = C2Zk^Zir\ C^CV^Z/, 

C;JX ' Rijl*, CSY = Rij27, Csz - -Ry3E 

) . 

j RZSiuffitil 2 $E« s k j 

i \(z{c^,a;z)\k fe(c5Z,c'^)\^\ 
m " 7 1 \e(Ct*, ) j ' V <c5y, C^) J J 

£ if Bt ̂ b^£/£gM0 

[I*^iI5] ill ̂ -+fgM©f§l 

LT, m2n—2w 
®miz£ zmz>tcisbo)ft^{mtk±j$ 

00) KingRrtg&ifBi^bgM (40) 

-e&o-c 
iuiEif e> g w- iBur £ IEII 

(4 1) ts 

tulEH 1 IL—tu 

§E§E'lt3M£l*l©iiB£^bittC <£ UifBf^b LTfu§EiiB£^£x-^ £ 
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tuHEt# $ ^tuHEH 2 ^L —•S^lx 

(43) ^ 

fulEifBf^bit^ fulEfi 1 1 fulEfi 
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^116] sS^5 

IfBi^bfuc^Bt^:^—^ tctife^t^'tcM; 

mm % \ i—tf^®0Sg1 'APwWc^Wx-^Bt^bLT^ti 

tzfemn?-* zmmztizmvgmt LT, m2 -L-V^MCD^2m 
^$ttc <k %mztc&0nmmbm%£.m 

(3 0) OZfnizyy-lzMfrZtl, #-0tW 

(M 3 ) tCl3lt^ti/c7°n?'^A 

Tifeot, 

ftilSfg 1 aifSgtCfchfc-f £>Sg 1 »it£fulBiiB£^b$t£^«® 

fn IBlt#l£ (3 1 ) 

1 7°P?^Ai]- K (3 3) . 

mmm 2 s^ntc^tzm 2 
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