
WO 2013/047291 
	 1 	 PCT/JP2012/073914 

IEIA 	NI 	f, 

ftl3A0V45 : ---12azitii:01',./1. 

ME-3-)13f 

[0001] *RIE910-41-001t, It —/qMktie7°D 	7 ix t:.-.13A -z. 

Mat'AVi 

[0002] a —Ifet--/qM: 7 7 4 )1. 	7 v 7°1=1— K l„ 4Na —IfIV --e -t. a) 7 

7 4 )1/I:kZ 7 7 4 )1/I:M:> 	5-1A6:.-.8kiN --c, It —/qat:311.. --C7 7 

4 )1/52-9' 0)WEttq-D5IL 1_,-CJ-;CFC)E-Deti6tt.Z. 

[0003] ( 1 ) 	-a —ift:.:1111MaNgi 1-41Etite 7 7 4 )1/ 	I]gi 1-41,1n- ZIIIIMA. 

[0004] (2) -a —if6:.-Ai&aNIV-44L14--e7 7 4 )1/1~1-41 in-ZI:kAtitA. 

[0005] (3) 7c=1*IP141-41,1LACEIlkiv-c 7 7 4 )1/1P14 1-41 in-ZIP14 1-41 1EA 

0 

[0006] ±E ( 1 ) — (3) 0`)At:.:80-C, It —/qat:.:7 7 4 )I/77 v 7°1=1- 

-Za—lfa—lfA L L, a—VA ea-1 B, a—lfc L 7 7 4 )I/ 

I:kZ L -Zc. 

[0007] ( 1 ) 01111M1A-e6, 1—lf-ia6:.-Ati:zfMALW3400)4[1— 

ife-ttt.T'tt.ti-D. a— +f A 1, , 	(a— +t131,:.:1111MaNgi i-41LtiteZ) a— 

ifBa)19340--e7 7 4)1 	I]g 1-41E l„ IA 1-41E -1/43s tat 7 7 4 )1/ Vt —/qa, 

T v .7°D — 	-z,:, Hat:.-_, a —lfAl,, 	(a—ifc t:.-.1111MaNgi-41Ltre 

.) a— ifcarTnite 7 7 4 )1/ 	I]iiV-41 4E l„ H14 1-41E-1/43s tt.tc 7 7 4 )1/ Vt — 

/viT/7 'y 7°1=1— 	- Z. -DV,), a— VA 1, , 	774/1/I:kZ --C 

Oa —Ifttt.T113:341, VIIIN:.:77-1/1/ 	I]la i-41 1n- Z. 

[0008] (2) IDAIMAA--(q, 	-3--Ift::_lti&O)V6VALWAIOda— 

ifeltZ. a—lf A (,, 	(a—Ift::_lti&O)1A 1-41 1LOT 5 Z) 	.1934147e 

7 7 4 /I/ 	I]i4 1-41 1L l„ 1A1-41L:stt.tc7 7 4 )I/Vt —/qM/7 v 7°1=1— 	- 

Z. 	-a—ift, Pl—ofMitl:ML-coz. 

[0009] (3) ax7c1=1*H114 1-41,1LA--et, 	( 1 ) 	011:1 1.114ALP]a6:.-_, 	a— 



WO 2013/047291 
	

2 
	

PCT/JP2012/073914 

iriSt:.-.AtsZUVALWAtita)C-a—ife- - tt.T'tt.ti-D. Lb\ Ltse6 

, ( 1 ) 01111MitAL 6Ats (,), 	a—+f A l, , 	a —Ifa) 	")1.— 

•=%T -' • 	-'  4 5-  4 	(J-;CF,'7'11.— 7Vilt LnT,S) 1g)L.;.mtit (i,;t-F, 	')1,-7° 

	

,̀.rAtitL[IT,S) T7 74 /l/H114 1-41 1n-tt3SA <, 	It —/qffle, 	l]314 1-41 lEtit 

E110-C (a—VA e7 v 7°1=1— K Lk- ) IA 1-41E7 7 4 )1/-a—iftc_to-e 

"I'= -4-e 	Z IA 1-41E7 7 4 )14:.-_ - 41.TAIAM1-4'in-Z. 7°1=1*IA1-41 1EA 

a),!AHn,13L -  Z. 

[0010] ( 1 ) 01111MitA--e6, .fitct::_a—VD L t 7 7 4 11/ 	4:M Lk" 0 L 

, a —ifAe (a —If D t:.:1111M0IA 1-41 1EireZ) a —ifDarAtit--e77 

4 )1/IA-'41E l„ EIV-41 1Etql.tc: 7 7 4 )I/IJ-  —/IM/ -7 v 7°D— 	-z:rz,  

5ezLki\--)m-aez. It -D -c, 	(1) 01111MitY6 , .fiVa—lf 

754 75\ -D A: (') , 4:M LA:07 7 4 )i,N754 75\ -D tc: (,J 	ztiii-a. tMa —If 

inliHia)V_LileffiAELtsZtcob, ±E7 7 -1)1/4:M5-.LAle:.-_ILA--eZ. 

[0011] (2) 04:kAtitA--e6, 	ZliiA/J\ 6 ( - 0')HiAV27 7 4 )1/4:MV, 

U,  L --C o tc: ) 	Z a—Ife7 7 -1)1/4:M.- tsoct 	t:.-_ -Z (giAa —If 

rAtit%. - ZIMabql_lit.;05--eZ z: L Ab, 	-3--Ift::_lti&O)V6Vite 

e—MA L -c L 	.D tcla, 	--(- OFIV-4iE 7 7 4 11/ e (1,CMAtitA 	L 

tctts 6 agli-et ) 411-41 ichILts -D -c 1,-3N-a7Yzo 	a.-07-c6/3, 	(2 

) 04:kinitYW, 	77) 1 1x6:.-.3LA--eZ. 

[0012] —, 	(3) 07c =1*IA1-41,(EA--et, It — /qffliMIA1=41ENCEll 

0 --C - "D aNg 1 '4 	a — If kt 0.  elr-41 --e 	Z IA 1-4' Z, :: 	W-4 in-  Z tc ob , 

a —If t:.-AH14 1-41Etit 	% 6 -ft tS ki Nat:.-- - tt.tS, ±3LR L tc 	tfi-a VIM L -c 

ozo 	a.' otcob, 	(3) 0) .7°1=1*H114 1-41 '1EYW, 	7 74 Jl/I:M5-11. 

Antoucu 

1-4,W 
[0013] 	4-r!ti,!ce1 : B. 	Libert 	and D. 	Vergnaud, 	"Unidirectional 	Chosen-Cipher 



WO 2013/047291 
	

3 
	

PCT/JP2012/073914 

text Secure Proxy Re—encryption," Proc. 	PKC 2008, 	LNCS 4939, 	pp. 360-3 

79, 	Springer, 	2008. 

4-rti,!,2 : G. 	Ateniese, 	K. 	Fu, 	M. 	Green and S. 	Hohenberger, 	"Impro 

ved proxy 	re—encryption schemes with applications to secure distr ibut 

ed storage," 	Internet Society 	(ISOC): 	NDSS 2005, 	pp. 	29-43, 	2005. 

ft 13A 0 a E 

ft IEIA ffil*A L tt 	LT 6 afi 

[0014] lAN Ltse6, 	(3) a)7c =1*IP141-41 1EA--et, a—ifeMEtot'l 

4J:k -Z 7 7 4 )1/4:Mit — E' 	fillEll -Zt'i'-a (INAJS, 1—ife4 	,9'—. 

'' I- VIHi 1,--Cita6:.:77-t 	1, --Cit—Efl_1111 -Zt'i'-a) , 	a— 

ifelt—ivaiikil.t:=1,10- fskiN a.' Lb\ 6, a—V07MIlta—IfIl 

glet 	1, -C 	1,Aa—ifor)a.)-eqti -  Z z: Le-M 	I, 00  

[0015] z.:413:.41.„ 	(3) 	07c =1*:>E1V-41 1EA---e6, 	1]1g 1-41,1E010%.fit:.-_ 

)1.-7°Wlat:3-,11.3 -ZfMit 0-;CF, 	)1/-71MlitLaf,$) 	05L 

Ztcob, a—lfaAMit 	")1.-7°V,±146_%6 -ttSot'i'-a, 	‘‘)1.-71IM 

titti -D 	‘ 11/ — 7V,±14110)ta at::-H114 1-41  lEtit%.fi -e 	tcln, \ L l,\ -') 

tri-aezo 

[0016] *ft lEIJWIIM I., ck -3 L -  Z All.t, a —1f0AMit 	‘‘)1/ —  7V±It:-% 

6 -t.  ts 0 ta -a , b\ -D")1,— .7vilte/lotti-a--et„ 	Hi,?, '4 lEtit%.ft I., 

11 Z1J- /qfflatie7°1=171At8ltt -Z z:L --eZo 

NM CIM -4-  6 A:6 0 .FR 

[0017] -Art):0101J--/qat, tiltrAtitt::_ct (,)52—'9' 	I]liV-41 4IL,--C•141  

6 4-td-cHg'-41 52-9' 	•Ik 1-41-t.P,:.-AFIV-41,1E L -C, a—ifl.ffla)a—iffIMIA 

6:.-..& (,) lk '4 ii - 8 td. 	IA' 	T-9' 	•'f'4Z tc 673 a ) 	I]ig 1-41  I E tit 	2 '17 -  Z 0 

[0018] glEt-  —/iMl,, Eil'lt4R, M 1 ili-MFA', lkfigifRatieM 2 AtX 

FA'VAA.--CoZo 

[0019] 4422'1fR6, 	 /LI 	glEa— 

iffMitt:3-4R -Z a —1  PL.r3lt AL t::_a-jo--Ct-,354-Ltc114,E1A1-411Elit 



WO 2013/047291 
	

4 
	

PCT/JP2012/073914 

Eill -  Z. 

[0020] ME M 1 ,1,-M•fRt, MEa—ifiTiJN6MEIP141-4lEtit%. -Z no) 

A% 	... 0.  Z L, tLNt 	L, MEEIVs tat 	Hl4-41EtitatieglEt 	L 

tcaNt::_a-jo-clA1-41EtitMM,It 	Z. 

[0021] IME1.-filfRt, IMEIP141-41Etitl#MMEa—ifffit:.-.11,11.„ ME 

a —IfiT/J\ 6 %.fiMa)MEa —IffMitarf%.ft•loa —iffmitt:.-A-J 

0 ---C. 	A 	I]iV-41 lEtitil*MbN 6 ,1,-M-1/4s tat 	Hil4 1-41 lEtit%.fiff#M ..1,g, 	Z. 

[0022] ME M 2 ,1,-M•fRt, IMEIP141-41E14%.fiffNatieglEaRt::_a-jo-cM 

E%.ft,10)1A1-41E14,1,-[Z LIU:, MEE'llfRia)H4-41E14.114 

E%.ft,10)1A1-41Elitt:_fflit -  Z. 

ODPA*7̀.4:3A1E1A 

[0023] [ 41] 	1 (,, M 1 0Y-A-1-0016:.-_*2 7 7 4 JI/J:M:> 	5-1.1.0)4fli7JtZ 

[ >42] >4 2 1,, PArt)fakt:.-.80. Z 7 7 4 )1/I:k:>5-.iAa)41A571 -*-4=U4 

--e 	Z. 

[43]>4 3 (,, 	PrArt)fakt:.-.80. Z 7 74 )1/I:M:>5-.LAt:.-.1LAJElltql.Z1J--/ 

'IM, a —Iffflarie ")1.— 7°V,±14'ffla)**VAIE91 -  Z tc ob GA A 	T 

Z. 

[ >44] >4 4 6, PI -Art):01 t:.-. 8 0-  Z 	I]g 1-41 lEtita)%.fiVI,±104115 	71 -rAA 

--e 	Z. 

[ >45] >4 5 (,, PrAlth)fakt:: 8 0-  Z 	I]g 1-41E140%.fiVI,±10EifFVAHJIZAI- 

6-e5a)7 1=1 — 	A,  — I- --eZ. 

[ 	6] >4 6 1,, PrAlth)fakt:: 8 0.Z 	I]liV-41 1Eilt0)%.fiVI,±10EifFVAIIJI -  Z tc 

oba)71=1-1.7— 1- --eZ. 

[ 47] 	7 1,, M 3 aArt)fakt:.-.80. ZE114 1-41 1E00%.fiZilaAft571V-4 

YUc--eZ. 

[ >C 8] >4 8 (,, M 4 CAYthffak I,:8 0-  Z 	I]g 1-41Etito %.fiV1,±104115 	71 -rA 

YUc--eZ. 



WO 2013/047291 
	

5 
	

PCT/JP2012/073914 

ftl3AAJA-0-67-c.160)3fgat,..§ 

[0024] J-;CF, 	--411ff.)fakt:.-_ -Do--CCE110-TIAIEIJI -Z. 	ts8, 	J-;t-FaA-ffl, 

-t. t.T.11./\—P,i774, R1, /\—Kr,i77AL y 	7 71- ,,iLoc 

-a-tookiNT4-t.--et,-*-1thui gLts-D -cozo KL

R 

-a-talOy 7 1-r, i7L 

1_, --Ct, 	1 a r1e4 3 6:.-..71 —Pii, 	6-e5 , v P7 — xt4-r—HioigtsE 

a-51AERII -AVSE'llP112tK (non-transitory computer-readable storage me 

dium) Ml—M4-75\6Ea — 9 1:.-..4 	I- — )1/ -,Lq't, 	FiA 	1EJ--'91 

-AIR-,_ -ftZtc_- 67307°1=17./A7VJEllo 641.Z. 

[0025] (M 1 CA 	)f; 

P86-h6::_, 	.7°1=1*H114 1-41 iLAt:.-.. -DO-C,V,13-Z. 	.7°1=1*H114 1-41 1EA 

ODS*OigtS52/1/tV-;CF0)14t, III-q1E, Ir-q, 	I]la l-qiEllt, 	I]la l-q 

1L105 -Da)13AN (J-;CF, 	77)1/1,)XIAto) b\64,1‘,Z. tAt, 1A1-41E 

, lr-401AhltiCAWL\JUIFIV-41 LP10--eZ. 

[0026] (tit±W KeyGen (1 k ) 	(pk, 	s k) 

titt7/1/11) X./AKeyGent, 	-t*a ') 5- 4 /7)(—'91 1 k75903 -,3_ 41.Z L 

L\,.1934 0P k LV6VA s k ODKL (P k, 	sk) 	ffl) -Zc. 

[0027] (Hg 1-44E) Enc (p k A, 	m) —C A 

FIV-41ET1/1/1') XIIEnct, a—VAWL\Mit P k A L )( v -t—:'jm 7590] -,3_ 

4-LZ L, a-1 f A5E01A1-41 c A t~ f )J 	Z. 

[0028] (4r-4) Dec (s k A, 	CA) 	m 

I-477 /1/1') XII,Dect, a—lfAaAMOs k A L, a—+fA5EOFIV-41 C 

[0029] 

A L7590],Lq-LZL, 	)( v-t—:')mffl)Z,:, 

(FIV-41Etitt) 	ReKeyGen 	(p k A, 	s kA, 	p k139 	s k B ) 	r k A-.B 
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[0044] a—VBe7 7 -f)1/4:M"ff -3 ligt_hELPIOTZ. 

[0045] 4  3 a, 	7 7 4 )1/4:M:> 	5-1,. (,:.-.LAJEll -,3_ tt,z it —/ 	ffi, 	a—ifl.ffave 

‘‘)1/ — 7°V, ±1ffl07**h 	pAEA 	Z tc 6e5 00 YU4 T 	Z . ts8, J-;1104 

a),!AIEIJI a, 	( 1 ) tit-t v I- 7 v 7IIII, 	( 2 ) IA 1-44EVI, 	( 3 ) 	1]114 1-41  

1dittV1,±1, 	(4) 	1]114 1-41 1EVI,±1, 	(5) 411-4V1,±1, 	(6) 	1]114 1-41 lEtit% 

.fiV_Lila)t, 	(6) 	1]114 1-41 lEtita)%.fiV_Lilt:.:13A -Zi-74-tl,:.-.3&/<--CkiNZ 

o 1t07V1il6:.-_ --Do-ca, 	4.rti,!,e1 t:.-.19347jtql,--cozo  

[0046] It —/v ITS v a, 	‘‘)1.— .7vilta)riAtit (J-;t-F, uiltwomto 

) 	t-,:ct (,)52-9'1]114 1-41,1E 1, --CM 641. tc Hilv-4 	52-9, 	,/fk .-4.  t-Tt:.-.H314 

1-41E LT', a —Ifffla)fIMIlt (1-;CF, a —Iff!Mit L t o 	) (,:.-_,t (,)"11-41  

U,  Rts1P14 1-41 52-91 V4Ztc6-e5101A 1-41Elit,Eil -Zt a)--eZ. 

[0047] 412tq'g6:.-_6 , 	It — IM S v 6, 	L,̀. NNE'S% 1 1 , 	FIV-4 ZiBilV,13 1 2, 
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1]114 1-41 1ElitlEi1153 1 3, 	1 ..f3 1 4, 	13114 1-41,1E 13 113  1 	5, 	IA 1-41ElitINt 

W,,13 1 6 arie%.ft'Agi-Hi4 1-41 iLlitti13 1 7 VAA.-c kiN  Z. 

[0048] ,̀.r3ltitigE'1131113 1 	1 a, 	-3,,13 1 4 — 1 7 /3\ 6 Mffl/CLAU,  Rts,EilV13--e 	(,) 

, 	-3--1f0).rAtit-\'D 	)1/-7°V,±140)rAtiteigE'll-,35 tt:r 0 Z. 

[0049] HiV-45E'llg3 1 2 (,:.= 80-C a, 	,,131- 	4 — 1 7 13` 6 Affl/CLAU,  RtsEill 

53--e V,) , 	a — If /3\ 6 7 v 7°  1=1 — K z's tt. tc IA '4 	e 2 ill -1/435 tt.-c o Z . 

[0050] I]gl41EtitEE'1131113 1 3 a, 	-3,,13 1 4 — 1 7 13` 6 Mffl/CLAU,  RtsEilV13--e 

V,), 	)1/-7°V,±14WL`TAtitg x6:3-4)7 -ZfvAlitx (Jt-F, tiltfMkt 

L t o-)) L, a —IfoUVitpoit:.-.14R. -  Z ,̀.r340 D (Jt-F, a — If WAtit 

L t o -3) 	L t::_a--  i o -  c t -,3_ tt.tc: 	Flii41  4 ILOR 	(= D - {1/x} = g - {pw/x} 

) 	,!,Bil*,,-Z t a)--eZ 	( - a*A -igE 1-41 ) 	. 	tc, 	1]114 1-41 1ElitlEill 

53 1 3 (Z. t 0-Ca, MV114013111-41Ltit Rtamtlikopril 1-4 taw t::_fflUi 

R (±f, 	icR) L ts -D -c o Z. 

[0051] 1.-1iSg3 1 4 a, It —/VITS v LI1q„ LCATOWE 4 	51 7 i— --e 

(,) , 	RAJ'S, 	I]ii4 1-41 1Elitil*MtW,,13 1 6 (,:.= ct (') At 	( tW 	:35 t1.tc1PIV-41  

iditIN Y ( = R - h) 	a —1J1E (IN, 	B) 6:.-..11,11.„ a —IfiTi3N 6% 

.fill40) a —If flMlitpwatieWlk a) a —IffIMIN iza-J 0 --C 	,!,A1P14141Etit 

INYIJN 6 ,1,-M-1/435 tt.tc1A 1-41Elit%.fitit6 z 	( = Y - {d/Pvv} = g - {d • h/x} 

) 	...1,g, -Z1...1,11tt -D -c o Z. ts8, !API OM: 	Z tcob, J-;CF 

--e6 	.1,153 1 4 	iil.,-C1..fig -Zga),E$S4ift'll, 	till“-Z. 

[0052] Hil?, 244E3,,i3 1 	5 a, 	I]ii4 1-41 1ElitlEilV13 1 	3 (,:.= 8 kivz Ell -1/43s tvc kiN  Z 	I]gl4 

IENCEllo-cIA 1-41 1A 1-41,1n-Z. 	I]liV-41 'in13 1 5 (,:.= 8 0.  Z Ai* IY9tS VI 

[0053] 1]3,4 1-41 1Elitil*MtW,,13 1 6 a, 	a —If' a B /3\ 6 	I]f4 1-41 1Elit R 	%.fi -Z 

8 0101] 	... 0.  Z L, 	aNh 	thc l„ 	I]ii4 1-41 1ElitlEilV13 1 3 (,:.= Ell :35 tt.tc: 

Hil4 1-41E 	R Ezrieg,At 	Lt-ctLNht::_a-jo-clA1-41Elitil*MY 	(= R - h) 

,1,-[X -ZM 1 ,1,-MARt-D -cozo 

[0054] W,Oa.).H3,4 244Etit±w,,i3 1 	7 6, 	1..-1iSg3 2 3 (,:.= ct t) ...1,1 :35 tt.tc: 	Figil4 
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lait%.ftil*M Z 	(= Y - fd/pvv} = g - fd • h/x}) , atieFFIV-41E01**Nt 

3,,13 1 6 t: 	t) th 	t tLN h t::_a-Jki\ --c%•Flka)1A 1-41Etitw ( = Z - {1/ 

h} = g - {d/x}) 	ilitX -Z L A t:.-_, 	1]3,4 1-41 lEtitEilV13 1 2 	0) 	Hil?, 1-41E lit R 

%.ft•flka)1P14 1-41 lEtitwt::_ffli -ZM 2 ti-MAg 	t -D --C kiN Z. 

[0055] ts8, 	1]114 1-41 lEtit R a, 	It —/vITS v t:.-..ct ti), 	tLN h 6::_a-J1,\ --C. IFIV-41  

1d ICY (= R - h) /At X -1/43541. Z MN T t 	Z . 

[0056] I]ii4 1-41 lEtitIN Y a, a-1j2 	1M B t: ct (,) , %.fi 114 a) a —IffMitpwarf 

%.ft,10)3--IfflMitd6:.-_a--io-CIA141E0%.ftil*Nz (= Y - fd/pvv} = g 

{d • h/x}) egtX:354-LZINTt 	Z. 

[0057] I]ii4 1-41 1E14%.ftil*M z a, 	It —ivim s v t:.-.. ct (,) , aNn t:.-. a -J 0 -c Wilk 

101P14 1-41 lEtitw (=Z - {1/h} = g - {d/x}) egtX:5 tt.ZINTt 	Z. 

[0058] Mtlikoviii-41 1ditwa, it —iqiffs v t:.-..ct (,)MV1140131111-41Ltit RiP 

6 EA -1/43541. --C Ell -1/43541. Z . 

[00591 —, a —ifl.im A , 	B, 	C, •••a, MiN6:.-SA-0)/\— Kr, i77** --C's 

Z tc ob , 	a.' a.' Taa—IfEBIJI,::_tf-C,V,13-Z. 

[00601 a —1j2 IM B a, fMitEi1153 2 1 , 7 77 4 )1/52-91 2111% 2 2, 1.1ig, 

,1132 3 , littWN 2 4 , IA 1-41 iEg3 2 5 , lk-'4% 2 6 atielPi4 '41 Etit%.fitM 

tWill3 2 7 VAA.--C1,\ Z. 

[0061] fMit 2'11%2 1 a, 	-3,113 2 3 — 2 7 iP 6 iiP, ffl /631AU,  RtsEi1l3MT 	(,) 

, %.fiMoDa—ifwAtitD = g - {pvv} t:.-..M7 -Z%.fill40)a—iffMtpvvL 

, %.figk a) a —ifwAtit g - dt:.= -4)7 -Z%.ft•flkoDa —Iff!Mitd L 	,!,Bil' - 

Z. 

[0062] 7 7 -f )1/52-9'E'1153 2 2 a, $,1132 3 — 2 7 75\ 6 Affl/CLAU,  RtsEill 

53-e 	(,), 	7 77 4 )1/52-91 	211* -  Z. 

[0063] 1.1ig,31113 2 3 a, a —IfiT B LIMP] L 0A1,14 	5' 7 i— --(' 	(,), 

INA.a, Flii4141Etit R 	(= D - f1/x} = g - fpw/x}) 	%.fi -Z gia)1011Vt 

— /V ES v t:.-..11,1 l„ It —/qffiS v iP 6 	I]liV-41 1E 	R arfaNht::_a-J0 

--C.  ItX -1/435 41. tc 	IA '4 iLlitICY 	(=R - h) 	..fig, 	WAR L , 	I]ii41-41lEtit% 
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.fittNtW,,13 2 7 t:.= ct t•J ,1,-M-1/43s tt.tt 	Hii4 1-41 1E 	z 	(= Y - fd/Pvv} = 

g - fd • h/x}) 	+t — /V 	T5 v 6:.:11,1 -ZARL 	ti.D -c 0 Z. ts8, gA 

HAVAN'tt: -Ztto-e5, J-;CF--eal.-1,gig3 2 3 	iil.,--cl...1,g, -Zga),E$Sc 

'fig, tlii 	Z. 

[0064] tit±W,,i3 2 4 a, 	.193414 • fpAlitaAld 	t -  Z. etc, tittW,,I3 2 4 a 

, titt 	6:_-_;05ts-i 7 )< —,9' Vtil,-c ki N  Z. litt 	6:.-_;05ic;./7 )< — 

5' t:.-_ -D kivz a•fleL -  Z. 

[0065] 13114 1-41 1E3,13 2 5 a, 	It —/V IT S v /3\ 6 1...1,s3g 2 3 	1, -ciOri -1/43s tt.Z 	( 

Rai-;M:=E[V41  1, ttrAtit--e, a —IfiMB /ABM 1_,--c 0Z) 	)1/-7°V,±1 

40DWANCE110-C, 7 7 4 A/52— 51 E11153 2 2 (ZE'lltg-L-C 0 Z 7 7 4 )I. 

52-51 	I]ii4 1-41 1n-  Z. 

[0066] li-43,?ji 2 6 a, VVitos% 2 1 t:.= t 0 ZIE111:3S tt.-C I, \ Z a —1)20VVR 

jEil 0 --C, 	1]114 1-41 	(R (, 1P14 24 	) 	'fki-41-Z. 

[0067] Hil4 1-41 lEtit%.fitMtW,,13 2 7 a, 	1.-1,131113 2 3 	t: ct (,) ...1,g, 1, tt 	Hil4 1-41 iE 

litil*MY (= R - h) L, %.fillqa)a — iffMtpvvarf%.ft,10)a— iffliAlt 

dL (,::_a-Jo-c 	,gAl]ii4 1-41 lEtitICY /3\ 6 	Hil4 1-41 1E 	z 	(= Y - fd/P 

w}= 9 - fd • h/x}) 	ilit -Z1-)tt, -D -c 0 Z. 

[0068] it,, 	)1.— 7V±IENA a, flMitEill% 3 1 , 1.-1,131113 3 2, tit± 

Wii13 3 3 EzvelP14 1-41Etitt13 3 4 VAA.--c ki N  Z. 

[0069] MVitzEill% 3 1 a, 	-3,13 3 2 — 3 4 75` 6 ,O, ffl /631AU,  Rts,EilV13--e 	(,) 

, titt,13 3 3 t:.-..8 0 -c• t 	-1/43s tat 	‘)1,— .7viltouiltuvit x 	Ell 

Z. 

[0070] 1..'1,131113 3 2 a, 	‘)1.-7°V,±1ENA LA1,10]Lo)rmoimg,4 	,9,  7 i 

— ---e 	t,J, 	INA.a, 	titt,13 3 3 6:.-..80-ct -1/43s tat 	‘)1.-7v,±14a). 

NO 9 - xVt—ivims v 6:.-..111 -ZARL, +t—iv 	ms vip6a—if 

1.1mBoa—IPL`JHAD (= 9 - {pol}) 	.1.1,g, -ZARL, 	Flii4 1-41 1Eat 

8133 4 t:.-.. ct (') t 	:35 tt.tc 	I3li4 I-4 idit R Vt —/ 	IT S v t:.-..11,1 -  WAR 

t.D-CoZ. 
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[0071] tit±,13 3 3 6, 	.19340 • RAtitaAldt -  Z. 	etc, tittil3 3 3 l,  

[0072] Fig,144Etit±,13 3 4 6, 	1.11E13,13 3 2 t: O1 t) kf,g, I., tc a —If wAtit D 	( 

= g - fpvvn L, RA' NE'11533 1 IODUTIVIMitx L lza-io-r, 	Flil?, 

1-44ENR 	(= D - {1/x}= 9 - {pw/x}) 	t 	(ft"ff) 	-ZIAigt .-D -c oz 

-.7viltouvitx 	)11 0 Tt:.-_, it—ivas v e%.fill40)1A 1-41 1EtitR 

%.ft•la)Figi-41,1Ettwt:.-..%.fiLl'41 Z. 

[0073] ;Z,:=, 	J-;t_ta),:t -31,:=WV_g-t.tc_- FIV-41 '1E:>5-1,.0)EifFVAIE91 -Z. 	etc 

, 	J-;1F0)Ei1'f6, 	( 1 ) tit-t v 	7 v .7°V.1, 	( 2 ) Fig-'41EVI, 	(3) 

Fig-'41Eat 	0_1,±1, 	( 4 ) 	I]lg-'4,1EZIT, 	( 5 ) lk-14Z±1, 	( 6 ) 	I]lg-'4,1E 

M.11,±10)111A--e-Al7-;_tt,zts-almt:.- 61--c3LR/<zo 41E1 L, 	1;1F0Eff 

6, 	;OT I., t _E,E111R---eZil -A"ff I., ts < ---c t A 00 IN A- tSN 	Fig,-41Etitt 

M, , FIV-41EZil0AV:.-_ -A-"ff tql.-c t A oo etc, 	I]lg 1-41EVI7V-A-"ff tql. 

Tt:_-_, 	FIV-41 elk i-41-,3_q-L -ctakiNo 	V-z-_-, 	(1) 	— 	(5) 	oZilt4-rti,!, 

1 t:.-..m7i-,3_g-t.--c 8 (,J , 	( 6 ) 0)V175'**Y0011,:.-..ck Z 	FIV-41 1Etito%.ft 

51--eZ... 	td: 	t, 	1]114 1-41 1E140%.fiZil (6) J-;01-0 VIII (1) — ( 

5) 	t:.-_ --Do-ct, 	4-rti,7,e 1 tom#1EliZO'gt:.-..0Elg 1_, --CillIqR6/3Z L'. Le-e 

Zo 

[0074] 

	

( 1 . 	0-t v H71  v 7°01±1) Mobt:.-_, 	tAthe il33 3 (,, 	,.1934 / 7)( —91 	( 

p, 	2., 	G, 	G T, 	g, 	u, 	v, 	Sig) 	t -Z, 	R1-3,,E1375N6A -Z 	(S 

T 1 ) 0 	Z.: Z.:T. 	6 -t*a')5--fi7)<-51 "--eZc, 	Pl, P>2 	Ai-z-_- 

-AN"-eZc, G, 	GrtAtZfiAN P > 2 	. 3r tc -R*A32%-'1*U(bi linear m 

ap groups) 	(G, 	G T) 	--eZc, 	g, 	u, 	v6, 	GlOtT-c"-CZ 	( g , 	u, 

v EG) 0 	Siglt4AIIi-iCttatz-_- 1,\#,t -"CS, 	(one-time signature 

) 	A 
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Sig(6,§,i.f)A-4-. 	Z=Z:.-e, ittAti-C.ZiSig(6,§,Tv) 	(0,T. 	Sig(6,§,C,7)sigL 

tA1-5) 	1:-_- _,to-,L641.1t#)1,t-Co...7 (s s k, 	s v k) 	ta-4.- weittelkt..,, 

§. u ,y-t.—;'imi-:_- ;(4-5--6Z-G 	IDt-4-- 611,V(E.g.11,1“... 	/41Nr0 o-)itiAi-ii 

[0075] 

[0076] 

lOtit-CSit:.-_ --D1,\ --(1, 	A. 	Menezes, 	P. 	van Oorschot, 	S. 	Vanstone, 

	

"Handbook of Applied Cryptography" , 	CRC Press, 	(1996). t:.-_,4 Loc, 

etc, g*A32'44* ( e LVEZ) L (,, 	e : GxGG-r LtSZ%--1*-C 

t'J , J-;CF 0) 3 -D CALK 	At.,= -c. 

[0077] 

[0078] 

1 . 4E 	0) (g, 	h) EGXGRVea, 	bEZVZ.:Dlivt, 	e 	(g a, 	hb) = 

e 	(g, 	h) ab7M(')PcDc, 	a.' a.e, 	ZLI, VRO) -a-CZc, 

2. 417Fita) (g, 	h) EGXGVZ.:DIXT, 	e 	(g, 	h) 75q-Fx -tc--ezc, 

[0079] 3. g, 	h # 1 G --eztgatvgt:.-.. e 	(g, 	h) 	# 1 G-ret'Ji-L-Dc, 	a.' 'LT, 	1 

GLI, G0)*Ii1T--CV'), 	1 G-rLtG-r a)WitLT-CCZ. 

[0080] etc, 	R* M'-1 	linear map groups) 	(G, 	G T LE,B -Z) 	L 1, , 	MA 

3244 e : GxG 	G-r7V4/± -ZAN41R p a)Erezc, ±,laotrz,t, G 

0)7Lg, 	gi, 	9 2 6:.: -DIX-C, 	91=9a. 	92=9'8 L -ZL, 	)A7VW'ii-L-Da.' 

Lt741 -Z 	(1121.,, 	a, 	(6, 	GOT-c9, 	91, 	9 2t:=134 -Z*tiM-C'sZ 

. 	) 	. 
[0081] e 	(9 1 9 2, 	g) 	=e 	(g, 	9192) 	=e 	(g, 	g a  • 	9'3 ) 	=e 	(g, 	g a±i3  

) 	=e 	(g, 	g) 	a±i3 =e 	(g, 	g) 	a  • 	e 	(g, 	g) 	'3  

is 8, 	GO)*NO)Tug, 	g i, 	g 26, 	673 -/f67364-t.tc_-4NO:>5-1-xifill 

LtS.D -COZ. 4N0):>5-L. -Z4FiLl.,--(1, MA32%--MUGO)3 -DOT-c 

t:.-.. FR 6 T, 	G0)2 --DR1,4 -DJ-;t_EL 0 "D tCANO7GejLAR4CEHUI  IIC L tS "D --C- 

OZ, 	etc, 	H>5-1.1, 	till] a),gU, 	I- 	till] , 	1-7c_l Rl, 	I-:>5-  

LA7)<-91 _1 fSELMW)-YA.--CtctOc. a.'0)4NOT--ZAZ41=, R 

e/± -zARIANEezg*U04NoTc---ezo 

[0082] etc, 	*IEIJIKL*,--et, 	G, 	G-rLtt:.-.CIULIT-/fl.,tc_-,E51)Elli.,-co 
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ze, L'tt,l,:.-.13R6T, G. 	GT-tl-LT113:.-..-DO-C, )ililIgLgtl,tc_-EIT 

-Z_'. LtUi R--eZc. 'D V•), RAJ'S, 	G 	))1:151U, 	G-rAagL 1./"CIR. 

1./ZtakiNc. 	tc_-, MAM-1'41*L LT., MAM-1%--MUGi, 	G2N 	GT (GiL G2 

6AtSZgrCZ) 1,:::-DkiVr, 	e : G1xG2G-rLtSZ%--1*CE110-Ctao. 

[0083] 	tittW,E,133 3 le:.:J, 	_Egaw,,w7)(-9' 	(p, 	, 	G, 	GT, 	9, 	u, 	v, 	S 

i9) eE'11.3541.-COZ. 

[0084] 	Z:.-.., titt,13 3 3 (,, a—VO)ANIIN 	I L 1.,tcL 	, a--v I om 

VA x JEZ p*t1_,, L'OAM'atx iCE110-Ca—if I IOWAN 

[N2]  

X1= gxi 

[0085] 	t-Zc. tS8. 	Zp*tZp75\--D p LThiNle:.:AtSVRO-a (= (Z/pZ) * 

) TV'), ARP le:311-ZAagZp*L14/1,Ttck0. Zp60J-;t_hp,A0) 

gzNa)-a (= (Z/pZ) 	CO-Z 

[0086] 	a—+t i ODU'Ox i l,a—if i OAM142111% 2 1 le:.:211:3541.Z. a--v 

i mlat X i tVt—/VITS v 0`),̀.rAtitE'llg3 1 1 le:.:E'llttt.Z. 	'')1/—'7° 

tiltaAMit • 	rAtitt:.=-D kiv-C t Hle:.-_, 	‘‘)1.— 7V±140)14,t,13 3 3 

le:.:80-Ct-1/43541.Z. 

[0087] 	(2. 	Hg1-41EVI) IA1-44E532 5 (,, 	r3,W7)( —51 le:.:80•Z -t* a ') 5- 

-ri7)<-9' 	13zrfilt.77tW*g 

[N3]  

6 1:4--iti)--C, ittilict-C31:1-t341-6ZVits s k LlkilEMs v kOD7 

(s s k, 	s y k) <--6(A.) 

[0088] 	tl.,, M1 1A141E52-91Cit:AEItits v k 	-t v I- 	Z (C 1= s v k) 

0 

[0089] 	133,41-411E3,13 2 5 (,, 	M 1 tLN r E Z p* 	t- Z. 	HiV-41E53 2 5 (,, 	L.' a) M1 

tLN r t:.-. a --i 	, 	52-,9' L 1,-00))<v-t—:'jmEGT le:3-4 L/T, J-;CFOM 
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2, M 3 EzVeM 4 Elgi144E52—'91 C 2, 	C3, C4t -Z.0  

[NC 

C2 =  XI; 

C3 = e (g , Or - m 

C4 = (usvk .v) 

[0090] 412tKO'g t:.= l,, 	a —If i a) L..193414 x i L, 	M1 tLN r Lt::_a-Jo-C, 	M 2 HiV-4 

1E52-9' c2t -zo etc, w32W7)(-91:.-_ to. ztTug L, M 1 a 

N r L, 	)< v -t—mLt::_a-J, 	/7-i,) 	‘13ANi,:.-_,t-D --c3H314 1-41 1E52 — 

,9'c3t -zo 	-,3_ 66:.-_, 	.1934/7)(-96:.-_ to- zt7tiu, 	v L, 	_ho:.-.. 

t ki\--c- t 	of .pi 	s v k L, M 1 tLN r L vz_a--io---c, m4 EIV-41E 52  — 

'91C4tZo 

[0091] EllIV-41E532 5 (,, 	M3 arfM4-Elgi141E52—' C3, 	C 4 t:3-41.„ 	.1934/7)(- 

516:.:86J•zSitWAR 

[N5]  

S L. ii-Ei:t-310-CtALLWas s kir:,,t6fColit-CNtiaRic:.,-M-,:t 51:_tht 

I-  Z. 

a=§ 	(s s k, 	(C 3, 	C 4 ) ) 

[0092] ±EolA1-41 1EZilt:.-.. ct (,) 141  6 41. Z IFIV-41 	(,, 	a." tt, 6M 1 75 	M 4- 1A 1-41E52  

—91Ci—C 4L104,--CSo- LgtiNIP14 1-41 C,= (C1, 	C2, 	C3, 	C4, 	a 

) 	--eZ.:. 

[0093] ( 3. 	Flil?, 24 fait±z±.1) 	FI3,4244Etit±w,,i3 3 4 6. 	flMitEi113,13 3 1 

t:.:2111:541.-COZ (*-41thffnret")1.-7°V,±140)) MV,itx i L, a—lf 

i WL,̀.rAtitX;i3N 6, 	1]114 1-41 1EtitIR;; At:.=.71 -ct ',(,::_t -Zc. 

[N6]  

1 	• 
Rij= 	. 	= 	xi 
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[0094] FI3,4 244EtitR ;;(,, 	a —If I 5E0DEFIV=-4, 	a —If j 5E0Figil4Z:.-AFFIV-4 

IL -zled,:n1064-t.zo 

[0095] (4. 	Fig, 24 IEVI) a —If i 5EIDEIV-41 , a —If j 5''EIDEIV-41 Z,:.-A 

Hi4 1-41 1EZVIVAIEIJIZ. 	1]114 1-41 '1E31113 1 5 6, 	.1934/7)( — 51  L)0)$ViI 

ACEI10. Hii4 1-41 1EV_Lilt:.-.1-30-c141 64-LtcHgli-41 c; VCI -zo 	aLT, 	2 j 

o$V,IAei--4-t.tS$V,ItIt l„ 	1 -D --et,PL I., tso$CIAett.tS 

[W] 

\ ? 
e(C2 ,ucl  •v)=e(Xi , C4) 

? 
W1 ,a,(C3 ,C4))=1 

[0096] $CIeT)J L, tctga, 	Hil?, i-4 fE3,,i3 1 5 (,, 	M 2 tLN t c z p * 	t 	L, 	1P14 1-41  

1E 	±1i:.= 80-CA 6 tat IP14 1-41 	C i  L, 	1]114 1-41  lEtittZilt:.-.. 8 0-CA 6 tt,k- 

Hgli-41 1EtitRi;  L 	Z,CE110 	)A1,:.: 71 -  ct ', 6:.-.., 	M 1 , 	M 2 arieM 3 	1]114 1-41 4E 

	

52-91C2' , 	C 2" , 	C 2' 	the -Z.0 

[N8] 

C2  =Xit  

	

X 	
( 11-1 

C'2 	Rii  

Cri =C =X r 

[0097] 1412tq'gt::_t, 	a —If i oprAtit.X i L, M 2 tLN t L iza -Jo-c, m1 	I]li4 

1-41 1E52-9ic2' 	t -zo 	t•-,:. 	Hil4 1-41 lEtittV_Lic,:.-.1-30-cl'41 64-Ltc_- 1A 

1-41 1L OR ijarieM 2 tLN t iza-Jo-c, m 2 	Hii4 1-41 4E52-9ic2" 	t -z 

o 	-1 /435 6 t::, 	m 2 IA i-41 1E52-9' c27 veM 2 tLN t t:.-..a-JO-C, 	M 3 	I]liV-41 1E52  
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Z. 
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2 6 1, , 	̀,.r34/7)<-91 )3zrfa—lf j 0)L,̀TANX L;ZOMIACE110, 	I]li4 

C;  VtgI -  Z. L.' a.' T, 	3 -DOMIAP -4-t.tS$V,It -V)J1.„ 	1 "D 

T t Qi`L L 1-SOCIAett.tS$CItli -  Z. 

[N9]  

? 
e (C2  , q )=e (Ci  ,g) 

‘ ? 
e(q ,ucl -v)=e(C2  ,C4) 

i'/(Ci  ,G ,(c3 , C a= 1 

[0101] MDMIt ottga, lk1-41 3,13 2 6 (,, a—+f j oflMatxx_a--io-c, 

m 	14 Z . 

[N10]  

m= 	C3 

Yx- ]
e(C.  ,CO 	' 

[0102] $V,Iell Ltcta-E`aVI,±107 	Z. 

[0103] Z:.-.., *-41-0011,:.-_*z 	(6) 	i]i14 1-41 1E14.0%.fiVIIIVAIEIJI -zo 	4 6 

, 	I3ii4 1-41 lEtito%.fiVI,±104111571 -rAYU< --ez. ts8, 774 )1/I:M 

5-  .LA L 1, --C6 Ltct 0) VS' 	Z. a —Iftilt U (,, >4 2 (,:.:80-CN,13)1 

‘‘)1/ — '7Vilt -A-6-e5tca —iftil-zi 	5-  4 5-  -( --eZc. a-1ft 

114---eZa—if=, 	7 7 4 )1/I:M:>5-14:.-..0))11 -Z-a—Ift:.-_, 	7 7  

4/1/I:M:>5-11.(,:.-..i=i-f J'"C,Z,,k -3 t:.-_ - Ztc_- 6/30`) I 	D 	(a—lf13t:.-..4A_ 

ZIDID LVEZ) L/J141Ji 	— K (a —lf13 6:.-.4A_Zir7— K 
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p wLE,B -Z) 	ft,11-Z,, ir7— Kl, , 	a —Iftilt U (,:: ct tj ft4- 

-,3s t.Z,NaAMAL a.p's -  a.' Le-- 	Z. 	‘‘)1.-7°V,±141v6U, 	‘‘)1/-7°V, 

iltmofMitx L \,.rAtitg xL 	t -  Z. J-;«. 	‘‘)1.-7°V,±141v15EaNgi 

1-41 a—lf 13 5E0)1A14Z:.-A1P14 1-41 in-Ztc6-e5 0)1P14 1-41 iLlit%. -  Z lig 

oVIIIVAIIJI -  Z. L'0%.fiZillzt, a—IfiMBIDMIA P w L "t113::- 

‘1)7i 	Z \,.rAtita)%.fitg, . 

[0104] 5 arie4 6 (,, 	I]g141EtitoW.fiVI,±10Ep1iFVAIEIJI -Ztc6e50)71=1— 

A,  — 1- --eZ. 

[0105] a —Ift±141.ff U (,, a —1j21. 1M B t:3-4 l„ 	I D LVAJJ/7 —  K5t 

,/f1-Z 	(5-,y 7's T 1 ) o  

[0106] a—+tt±141. 1mUt, 	1AJJ/7 —  K P w 	'f&OpflMatL RI-cc, )A 

EI]k,\ ---c, 	z:413:3-j-Z -Zi&a.rAtitID 	tl.„ It —/qiNS v^W,g, 

Z (5-,y 7's T 2) o  

[0107] D= gm,  

It —/V ITS v (,, 1—iftiltiMU/3\ 61641.-C 	tc'f&a.rAtitD 

.1934142111% 1 1 (,:.= Ell 	Z 	( 	5-  v 7° S T 3) . 

[0108] .193liitLfMit0)Nd ( gx, x) 	-D")1.-7°V,±1ITIv6U, It —/qa 

S v t:.-_ ,NarAtitD53R l„ It —/vITS v (, ‘‘)1.-7ViltiTivit:=4& 

a)WAND 	3._.'1, -Z 	(5-,y 7°S T 4) o 	")1,-7°U±I Imivi6, 	Flil?, 

1-4iLlittWM3 4 t:.:80-C, ;ACE111,\ --C, 	‘‘)1.-7°V,±1IMIVI5EaNgi-'4 

1-1J2'ffil3 5EIDIFIV-4Z:.-A1P14 1-41 in-Ztc6-e5 0)1P14 1-41 iLlitR 	tl., 

, 1J--/MS N/11, -Z (5- v 7° S T 5 ) . 

[0109] R = Dvx= g P./x 

It —/q. ITS v (,, 	')1/— 7°V,±141.ff NA 75\ 6 kf,g, I., tc: 	Fig 1-41 1Eat R 

Hil4 1-41E14,01% 1 3 6:.-_,E,1 -  Z 	( 	5-  'y .7° S T 6) . 

[0110] a —IfiT B (,, a —If B 0)44/F V: ct (,), 	5-,y 7°S T 1 T ft"ff -,35 tat I 

DLVAJJ/7— KCE111,\ --C7 74 JI/I:M:>5-11.(,:i=i-( J1,, 1J--/q 

ITS v 6:.3-4 LT., 	1]114 1-41 iLlit%. -Z80)1011 ,'ff', 	(5- v 7° S T 7 ) 
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[0111] It —/V ITS v l,, 	1]1,4 1-41 1E14211153 1 3 ct (') A 	- ZIP14 1-41 1Elit (±A 

0)1N--et")1,-7°V,±1IMM5E0)1A 1-41 a—Ifff B5EIDIPP4Z,:.-A 

131,4 1-41 in-  Z tc6e5 0)1P14 1-41Elit R) 	EfR1'4 L, 	1]114 1-41 1E141**Rtil3 1 6 t:.= 8 

0-C, tLN h 	th L, ;pert 	JE111,\Z 	I]f4 1-41 lEtitIN Y 	At 	L, 	a — If' 

a B t:A1P14 1-4iEtitiNCY 	11,g, 	Z (5-  v '7°S T 8) . 

[0112] Y = Rh= g pw • h/x 

a—+tliM13t, titt,13 2 4 (,:.-.1-30-C, .ft 1, OWTHALUVitODC ( ( 

g d, d ) LE - Z) 	tf 	Z (5-,  y •7°  S T 9) . a —IfiT B 1, , fIM' 

EM% 2 1 6:.:80-CfMitd Val*,,F -Z (5-  v 7° S T 1 0) . Z —If'  

IT B (,, 	131,4 1-41 1E14%.fi'l*Mt13 2 7 lz 8 0 ---MA 	JE110 --CIP14 1-41Etit% 

.fi'l*M Z 	an L, li--/qiff S v 6:.-.A13V-41LtitM.fi'l*M ZLVL 0/1.,̀T342 

g d 1,SZ 	(5-,y 7° S T 1 	1 ) o  

[0113] Z = y cvpw= g d•h/x 

It— /V 	ES V 1, , 	r3ltitigE11153 1 	1 (,:.:80--CrAtit D 	fi L kiNr34 

titgcl:EA_Z 	(5—,y 7° S T 1 2) . 	V-z-_-, 	it—/ITS xit. 	%.fi',0 

H314 1-41Eat±W,,13 1 7 lz 8 kiv-C, ;A 	PIO --C.ft LOFFIV-41ENWEitX 

L, 	1]114 1-41 1E14211153 1 3 (,:.-.1-30-COH114 1-41Etit R 	.fi LOIPI4 1-41 1LOW 

1,::_ffilci,A_Z 	(5- v 7° S T 1 3 ) . 

[0114] W= ZIA= g  cvx 

_h3LROATt, 	")1.— 7°V,±1475q)J6/3-C 7 7 4 JI/I:M:> 	5-1A6:.-.. Vilil -  Z 

lig a) VIII t: -D o -c• a) ,V,13)1 	tlii I., tce, 	2 (,:.= 8 kiN -CIA 13)1 L tc: 7 7 -I JI/I:M 

5-1,..---et, 	‘‘)1.-7V±Itt, 	ligi'WL.,̀TAtitp k GrVt—ivims  v/1 

4, - ztc_tt --eakiNtco-e5, 	it-Flovi,±1 ,/ffAisakiNc. a — Iftilt =, 	‘‘)l. 

— .7°V,±14 NA t:.= -,1 L, Z., 	I D L VAJJ/ 	— K 	ft•I1-  Z. 	'7‘)1.-7°V,±14 

6, 4A_ 64-t.tc I D LVJAJJ/ —  KCE110-C7 74 11/I:M5-1-xt:=1=1 

-(J 	Zc. 	‘‘)1.-7V±It6, tittWg 3 3 6z80 -T, WAtit P k Gr LfMit 

s k Gr a)C ( g x, 	x) 	th 	L (Rt*I141,::_t 	L-C1-3 	) , flMlitEi113,133 
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1 t:.-.8o--CfMitx 	(= s k Gr) VE'11 l„ 	̀,.r3414 g x (= p kGr) VJ--/q 

ITS v /11,g, -zo  it —/q 1M S v (,, 	̀,.r3414,Eil*V13 1 1 t:.-.8o-CI641.--C 

,7-c_- ,̀TAtitgxE,Bil -Z. 	L'Ock -3 t:.-. 1_, --C8tflS, 	>4 2 t:.-.8o-c, 	a—IfC 

e, H14 1-41 t -Zled,:.-.)Ello Z ‘‘)1/-7°V,±140W414 g xVt —/qMS 

v /3\ 6 ER1'41-  Za'LeUi g L ts Z . 

[0115] ts8, 	—1A1A 1-41 1Elit%.ft LtcJ-;t1*6:.-_, 	tiel]li4 1-41 1Elit%. - Zt'i'a 

(,, ZT v 7° S T 7 e 6 V_Lilteobtt.tSao. a' a) ta -a, VAJJ Oa —1J2 ' 

at P w 	%.fillqa)a —IffIMINL,V07)-8A.413Sao. e tc, 	5 Ewe >4 6 a) 

5-,y 7° ,TL, t a' 0111R14-Vfft)ts < -Ct Ao. INA.tS, 	5- v•7°ST 

8 0)Z±10)441,:5- v 7°S T 9, 	5- v 7°S T 1 0 0)ZIT ,'ff -D --C t AO L 

, 	5- v 7°S T 8 ODVIL 	5- v 7°S T 9, 	5- v 7°S T 1 0 oZTIP]lii 

(,:.-_ ,/ff-D -Ct Ao. etc, 	- ,y 7°S T 1 2 OVIL 	- ,y 7°S T 1 3®&±± 

opIR*Att.VA.-c,/ff-D -ctakiNc. 

[0116] z: Co ct -') t::AIP14 1-41E 	1]114 1-41 1Elita)%.fil,:.-. 	')1.-7° 

tiltouVitx75t:.-J-stj, 	4 5 arf >4 6 or)5-  v 7° S T 6 1-;t14- '')1.- 

7°V,±140)Rvi /3q5 L tsZtc6b, 	")1.-7°V,±14/±10tA'-a--et1P141-41  

iditt -M,  RLtszo e tc, it —/ Ims v 6:.-_6")1.-7°Uilt0)flMlit 

x 	%6-t. l'sk,\WV)tc_- 673, it —/ Ims v6:.-_M-z (774)i/52—M 

WEtt 1 tctt.Z. e tc, a —Ift:.-AIA 1-44Etit (±3LR0R--etvv) 	%1=,-ft 

tso**otc_- &5, 	I3ii4-=41Elita)Ka) I) 	tfl]A_Z a LeT 	Z. etc, 

a —Ift, .ft L Oa —1f#Mit (± d) VtAt::% 6-tz;057` 

tsotca73, V6Vita)Maa) I) 	t.fl]A_Z a Le--e 	Z. etc, 	( ± A 1,tc 

1A 1-41E140)%.fiVI,±11")T) 	‘‘)1/-7°V,±1419)* - z7°1=1711, 

'A'Hi7J- 	7 4 Ja) P C t:.-_ -A-11_, --C Iltig.3,4-,3_ -ft Z a LT, 	)1.-7°V,±14 

Iviella)Via---etIFIV41 4Eit - Z a' LeA.64-t.Z. 	Le Ltse6 

zi. ottia. 	,!,A)1,-7viltopceorg6:.-.7J-7-r 	--ezt.co-e5, A% 

/3\ 610**'...0.  z TN-Le 	(,) , *st:.-. ct 'D --C ")1/ — 7ViltaAMlit x 

A 	'1.zV 	L, 	I) 	el* 	0 	a' 413:31 l„ ±3LR I., tc: 	I]g1-411E  
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,/f -  AiS, 	z: a) ct -)1-s ,) 	0 _ 1 ', z:Lts< '- 1,:.-A1P14 1-41 1E14t -Z z: 

L eu i g LtsZ . 

[0117] _EA L tc cV, 1,:4z*-Vfak V: ct tt3S, It —/VIT S v e, a —if= IMB /3\ 

6 	I]f4 1-41 1Etit R 	%.fi -  Z 8 OA% 	... 0.  Z L, tLNh 	th 	L, 	1]114 1-41 1E14 

El l% 1 3 (.:.=.211:35 41.k- 	I]gi 1-41 1Etit R Ezveg,At 	L tcaNht::_a-Jki\ --C• IPI4 

1-41Etitl*MY ( = IR - h) 	ilitX L, 	z: aNgi 1-41Etitl*MY 	a — if'ff 13 le: 1 

1,1 L, a —If'ff B /3\ 6 %.fillqa) a —IffMitpvvarf%.fi'l a) a -iffIMIN 

t:.-..a-A\ --c 	i!,A1]114 1-41 1Elitil*MY /3\ 6 ilitX:35 tat 	I]li4 1-41E14%.ftil*M z 	( = 

Y - {d/pvv} = g - {d • h/x}) 	..fig, L, 	z: 0`)H114 1-41E14%.ftil**6 z atieMA 

L ALAN h t::_a---A\ -C%.fi'llOEIV-41 iLOW (= Z - {1/h} = g - {d/x}) 

ilitX 	Z L A t:.-_, 	1]1,4 '4 IENE'1153 1 2 	0)1P14 1-41Etit R 	%.fig0)1P14 I-4 

'UMW le: IT=4 -  Zat:.-. ct (') , 1— If B a) a —IffMitd 	‘)1.—  12±14 M 

t:.= % 6 -ft ts otga, /3\ -D 	)1/-7°V,±14/3q/lots-a---et„ 	Hil4 1-41  lEtit% 

.fi - Za' Le-- Z. 

[0118] [ 	;{j 1 ] 

_EA L tc: -41001-e6, It —/ 	1M S v 75qLN h 	PI ON 	I]lg I-44EN R 0) 

h A0),TM::_ct (') 	1]114 1-41 1Elitil*MY 	it X L, 	z a) 1 / h A0),T[Xt::_ct (,), 

%.fi'la)1P14 1-41Elitw 	At X L tc. z: tt. le:.= FR 6 T. it — /qa S v etLN h 

CEIION 	i'1-F0A'A6:---71-c -') t:.--N 	X a) 1 / h AC)ItXt::_ct (') 	1]114 1-41 1Eilt* 

NY' 	At 	L, 	Z' 	0) r AOntt::_ct t•J, %.fi'la)IFIV-41 1Elitw 	At X L 

[0119] 

-Ct cki\ c, 

Y' = R1/h= g pw/x • h 

Z' = Y ' 	cvpw= g  d/x • h 

W= Z ' h= g cvx 

a) ct -', tcl:_'9:M 1 c L --C.  t, **-11-001 	Ha le:: 'AA L, -c Rea)5  

141 z z: L e-e 	Z. 

[0120] [ 	M  2 ] 

_EA L tc-41-001)ktM_'9:MTt, 	1]1,4 1-41 1E14 R 	a-1ft: % 6 tt.ts 0 
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-3 t:.-_ -Zttabt:.-.., 	It —/qa S v etLN h 	lEllki\ --CIP14 1-41 1Elitil*MY 	At 

L, 	1]114 1-41 lEtitIN Y 	1— 1J2 11,1 -  Z* 	*L 1, tc. 	z: 41. t: FR 6 T. f-I]i4 

1-41EtitRa—ift:.-_%641.--CtakiNt'i' -E`a, It —/v ITS v  6, tLRh Olt 

X 	-t. T, ±3LR Ltc_--41-001RtV_'9:M.-.1-30. ZIP14 1-41Elitil*MYRtvC 

[0121] 

, 	J,;t-F6:.-.7T - Y" 	t:.-_fflitIA.-ctaki\c, 

Y" =R 

T, V210) R (,, ±'t 1, it -ArtffiS t:.-.. 8 0-  Z 	I]lg-'41Etit R 	7wtg 1.Z 

0  Z o a ottia, it -/qms v l,, ±3LR L tc-41001t: 80-  Z 	I]g 1-41 lEtit 

w 	it 	Z ;051,71-s <, 	a —If 75\ 6 kf,g, I., tc: 	I]lg '4i Etit%.ftil*M z 	.fi L 

kiNIP14 1-41 1EiltmL 	-4-13SAI,N.:. 

[0122] a- 7) ct -3 t:.-AN h CEIlliNtSI,Ntga, It —/ITS v 6:.:80-C6, tLN h 

JEI] kiN  Z 	131111-41 1Litil*MtWi?,13 1 6 Ezt)Mt',A.7.)-13111-44LtittWi?,131 7 et Pi 

41,Z0 	t.,:, 	1.1,1531 4  (,, 	IN AA'S, 	a —1J2 E13 /3\ 61P14 1-41 lEtitR 

%.ft -Z80)10i1,110. Z L, 	1]1114141EtitR 	(= 9 - {pw/x}) 	a-1  

B t:11,1 L. %.fillqa) a —IffMktpvvarf%.ft•la) a —IffMktd t::_a-J 0 --C 

i!,A1]114 1-41 1ElitRiJ\ 6,1,-M-.354-Ltc%.fi'101P14 1-41Elitw (= 9 - {d/x}) 	a 

—If'ffiBiJN6.figi -Z1.1,11MRL, 	1]114 1-41 1ElitEi1153 1 310)114-41E 

lit R 	%.fig0)1]11414'iLlitWt::-ffiit -Z ffiggAgL 	t -D t OL 	4-1.6Sck 0 

o 	*i!Eillg3 1  1 -' 1 3 l,, 	-41-001L Rea) t 0)----eck 00  

[0123] a'  a) ct 	tcl:'_'9:M 2 t:.-.. ct t13S, **Yth)fOIL He 0)5M:.-.11:1A., 	I]ii4 1-41E 

OR 	1—if6:.-_%641.-ct cliNtgat::_ttLN h CE110tc_ii[Xitili“-Z a' L 

[0124] (M 2 OYArt)[01) 

4-r!tig,g 2 a) 3 *t:.-..ENCO)" A Second Attempt" 10A---et, 	Flii4 1-4,1E 

lita))fAiYM 1 aAVOIL Plea)NYUN 6 	(,) A -D --C.  0 Ztc 6e5, M 1 10* 

Yth):0100-t 'y 	7 v .7°Z±1, Figil4lEVI, 	I]lliV41EtittZTI, 	I]lliV-41E 

I, 4k-i4Zil 	-t.tt,T1-t,4-rtig,g 2 a)" A Second Attempt" 0)Zil6:_ff 

itIA_Z a.' Lt:.-..ckt,), 	4.rtig,g2 a)" A Second Attempt" 0)A6:.-..81,\ Z 
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[0125] 	(M 3 0)-Art):fak) 
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