P75 Rl o FH A

p=4m; +3 q=4m, +1
p=4m; +1 q=4m,+3
p=4m; +1 qg=4my,+1 DI

(5)=(5)

ZOWRE, 1=1%4KT2FKOTZHEL 2 THiE

"B|Q
Q|3

i. (i)=1 D (§)=1 DT EBET

D

(§)=_1 ) (§)=—1 DT YT,

ZOWRE, 1=-124EBT 2R BORTEZHELEZTNE

(i)=1 D (§)=—1 DT BT

D

(§)=_1 2o (§)=1 DRT BB,



© 1=1%4%WT 3 HDOT ZETI

[ichr85a])

p—-1
(pi>=1 © g2z =1(modp) & indgq=0,2,4,6,8,..... ,p—3 (modp—1)
& q=g," (modp) (2¢;,=0,2,4,6,8,....,p—3)
iR
q—1
(q£>=1 © p2 =1(modq) & indp=0,2,4,6,8,.... ,q—3(modq—1)
& p=g." (modq) (2D;=0,2,4,6,8,....,q—3)
[i T& 254]
p—1
(pi>:_1 © g2 =-1(modp) & indq=1,3,5,7,9,.... ,p—2(modp—1)
e q=g,"" (modp) (2¢;+1=1,3,5,7,9,...,p—2)
iR
q—1
(q£>:_1 © p2 =-1(modq) & indp=13,5,7,9,.... ,q—2(modq—1)

o p=g2* (modq) (2D, +1=1,3,5,7,9,.0,q = 2)



O 1=-1%24KT2EHDOT ZHETH

(i T& 2 554]
q p—1 .
(p_>=1 © g2z =1(modp) & indgq=0,2,4,6,8,..... ,p—3 (modp—1)
o q=g2% (modp) (2¢{=0,2,4,6,8,....,p—3)
iR
p q-1 .
(q_>=_1 & p2 =-1(modq) & indp=1,3,5,7,9,.... ,q—2(modq—1)
o p=g2* (modq) (2D{+1=1,3,5,7,9,....,q—2)
[ivTd 3854])
q p-1 .
(p_>=_1 © g2 =-1(modp) & indq=1,3,5,7,9,.... ,p—2(modp—1)
o q=g2%" (modp) (2C;+1=1,3,5,7,9,...,p—2)
iR
p q-1 .
(q_>=1 © p2 =1(modq) & indp=0,2,4,6,8,.... ,q—3(modq—1)



[i Th254]

(9p,9)=1 »2 (gq,p)=1 Thol
q=g." (modp) 2 p=g:" (modq)
e gOp+gilq=g2gl" (modpg) DI

L. (gp.a)=1 2 (gq.p)=1 THBH
q=g."" (modp) 2 p=g2™ (modq)

2C, 2D, 2¢,

= g+, a=g,9."" (mod pq)

q= gz,z,c1 (modp) 2 p= gle (mod q) TH 5K

p+qu1§C1 (modp) 22 p+qu;D1 (modq) _x THE00

MM, 7% 5:fF my=p, My=q

pq = Mgmg MiM; =qM; =1 (mod p)
(my=p,my =q) my;=q, My=p

M.M. =1 (mod my) M,M; =pM; =1 (mod q)
KXo TEDONLE L L

ap = M1M{g;2;61 + MzMégle

&35,

Z Oy, I EFRAX 2L T 5 a DIEDEIZ AR

a=a, (modpq) (a=p+q)

a=MMg," +MMyg:"*  (mod pq)

p+q= MlM{gscl + MzMég;Dl (mod pq)

p+q=qMig; +pMyg:™  (mod pq)
p+q=1+ap)g, +(1+bggy " (modpq)
p+q=g." +apgi® + g2 + bag?™  (mod pq)

ptq= gzlz,c1 + agf,clp + gle + bg;qu (mod pq)

p+q= g2+ (aq +np)p + g2" + (bp + mq)q  (mod pq)
p+q=g." +apq +np* + g2” + bpg + mq®  (mod pq)
pt+q= gzlz,c1 +np? + g;Dl +mq? (mod pq)

p+q=np*+mqg®+ gzcl + gle (mod pq)



Z ORf EFd o lE

p+q=np*+mqg®+ gzcl + gle (modp) _ @

D

p+q=np*+mqg®+ gzcl + gle (mod q) _®

LIFETH %,

@© oDl

p+q=np?+mq®+ gscl + gle (mod p)
q = mq? + gzlz,c1 + gfIDl (mod p)

9;61 =mqg? + gzcl + g;Dl (mod p)

925 =maq + g2% + g2”  (mod p)

0= mgzclq + gle (mod p)

mgsclq + g;Dl =0 (modp)

mg,tq = —g;”*  (mod p)

mg;'q* = —g;'q (mod pq) _@

@ oDk

p+q=np?+mq®+g," + g

q (mod q)

p=np?+ gf,cl + gfIDl (mod q)

p=npp+g,"t +g.7" (mod q)

95" =ngy"p+ 9" +g;”" (mod q)

0= nglep + gf,cl (mod q)

ng;Dlp + gf,cl =0 (modq)

ng:'p=—g,"*  (mod q)
ng;'p? = —g,p  (mod pq) _@'

F 7=, p+qEnp2+qu+gz,2,C1+gZD1 (mod pq) T& % kf

q
g2 g2 EWLICHI T

4
2C, 2C4

g2 g1 (p + q) = g2 g2 (np? + mq? + g2 + 2™ (mod pq)

2C, 2D 2C1 2D
9p "9 P+ 9q 'q
_ 2C4 2D 2C1 2D 2C; 2D, 2C 2Cy 2Dy 2D
=9, 1gq 1np2+gp ng Iqu +9, 1gq 1gp 1+gp 1gq 1gq 1 (mod pq)



2C 2D 2C 2D
9p 9 'P+9, 94 4

= g2 (g2 np?) + 2" (92 ma?) + o 92" + g2 gi"  (mod pq)

ZokE @ @&V
909" p + 9. 92" q

2C; 2D, 4Cy 2¢,

= 29" ) + 97 (92" ) + 92 g2 + g2 gi™ (mod pq)

2Cy 2D 2Cy 2D 2C 2C 2D
9250927 + 95 g0t + g, (957 D) + 94 (g 1q)
= g;C1gC21D1 + .912;61,9;“)1 (mod pq)
g;C1g§D1p + g;C192D1q+g;C1p + g;qu = gzclgCZIDl + g;Clgng (mod pq)
Gy 0+ 959y P+ 92 95+ g5 = g5 gs + gy gg”t (mod pa)

2C;, 2D

9;61 (ggzycl + gczIDl)P + g;Dl(gf,Cl + gle)q =9, "9, (gl[z,c1 + gsbl) (mod pq) ___*:



X, q= gzcl (modp) »2 p= gle (mod q) T& Bl
~q=-g;"" (modp) #> p=g,” (mod q)

p—q= —gzcl (modp) 22 p—q= gfID1 (modq) _x TH5HHH

MM % St my=p, M =q

pq = Mgms MM; =qM; =1 (modp)
(my =p,m; =q) m;=q, My=p

M.M! =1 (mod my) M,M; =pM; =1 (mod q)
KXo TEDONLE L L

by = =M, Mi g, + MoM; g™

&35,

Z O, BN AFZKE IR T 2 bOED 2RIZ AR
b=b, (modpq) (b=p—q)

b= —MM;g; + M,Mg;™  (mod pq)

. ; 2Dg

14
p—q=-MMg," +MMg:"" (mod pq)

p—q=—qMig," +pMyg;”*  (mod pq)

p—q=—1+ap)g, + (1 +bg)g;* (mod pq)

p—q=-g," —apg," + g, +bqgy* (modpq)
2¢,

p—q=-g," —ag,"'p+g." +bg."'q (mod pq)
p—q=-g," —(aq+np)p+g; "t + (bp + mq)q (mod pq)
p—q=-g," —apq—np*+g;"* +bpg +mq? (mod pq)
p—q=-g," —np*+g;"t +mg® (mod pq)

p—q=-np*+mq®—g," +g, " (modpq)

72, p—q = —np? +mqg? —gscl +g2™ (modpq) TH B

q
g"ﬁfl%ﬁﬂwﬁﬁf

p
2¢, 2¢,

g2 g1 (p — q) = g2 g2 (—np? + mq? — g% + g2°)  (mod pq)

2C¢, 2Dy 2¢, 2Dy
9p 9q P—Y9p Y9q 4
— 2Cy 2D 2Cy _2D. 2Cy 2D _2C 2Cy 2Dq 2D
= —gp 1gq 1Tlp2 +gp 1gq 1mq2 _gp 1gq 1gp 1 +gp 1gq 1gq 1 (modpq)
2Cq4 2D 2Cy 2D
9p "9q 'P—9p "9q 'q

= —g5 (92" np?) + g2 (2 ma?) — g3 g2 + g2 ge™  (mod pq)



ZokE @ @&V

2C, 2D, 2C, 2D,
9p 9q P—Y9p Y9q 4
=—g:(-9,p) + 9:" (—92"a) — 9,7 957 + 955 9," (mod pq)
2C 2D 2C 2D 2C 2C 2D 2D
9p '9q 'P—9p '9q 99y (9p ‘D) + 945 '(9q Q)
4C, 2C,

=—g,9: + 959, (mod pq)

2C; 2D, 2C;, 2D, 4c, 4C,

4D, _
9p 9qg P—9p 9q 9 9p p+gq qa=—9p

2D 2C 4D
9q T 9p 94

1

(mod pq)

4Cq 2Cy _2Dq 2Cy _2Dq

_gp p+gp gq p_gp gq

a+g, a=-g,"9. + g5 g, (mod pq)

2D, 2Dy 2Cy 2Dy( 2D;

g;Q(gq - g;cl)p + Q;Dl(gq - glz,cl)q =9, ‘94 (gq — gf,cl) (mod pq)

26, 2¢, 2C, 2Dy( 2Cy

958" = 947 =959y — 94 D0 =~9,"95 (957 =95™)  (mod pq)

2¢4 2C, 2Cy 2D [ 2C,

g2 (2% — g2P)p + gZP1(g2% — g2y = g2 gPP1 (g2 —g2™)  (mod pq)
X



T X+, XV

g;cl(gzz,cl +g2D1)p+g;D1(gf,Cl +g§Dl)q

+9, (9, = 9q P+ 95 (9, — 9q )4
=g, 9. (92 + 9271) + 9,090 (92 —92™)  (mod pq)
2¢,, 2C, 2D, 2C,, 2C, 2D,
9p "G " +9q IP+9, (9" —9q P
2D, , 2C, 2D, 2Dy, 2C, 2D,
+9q "9 "+ 95 DA+ 9g (9 —9q 4
_ gZC1gZD1(g2C1 +g2D1) +g2€1g2D1 gzcl—gZDl) (mod pq)
— Jp q p q p q p q
9p (G gg gy =gy P+ g (g 95+ 9y —9a e

_ 2C¢y 2D, 2¢,

=g,79:." (92 + 927 + g, —g2"™)  (mod pq)

9561(912161 +g22)C1)p +g;D1(g12)C1 + g;Cl)q = g;Clgle(ngl + g;cl) (mod pq)

9P X 20,7 + gq tax 20,7 = g, g5 X 29, (mod pq)

ZOK 2,pq) =1 X Viliild% 2 ¢EloT
95X g+ gira x g5 = g gi” x git (mod pa)

g P 9g 0 A= 0,794 (mod pg)

1

ZOW (gp,p)=1 (gp.a)=1 £ (g,,p9) =1
20,

(gp ,pq) =1

o Tz g, THloT

2¢, 2D, 2¢,

9 +9.7Mq = g5 95> (mod pq)



IT. (9p,9)=1 222 (gq.p)=1 Thok
9 p+9.71q = g5 g% (mod pq)
> q=g." (modp) 2 p= g’ (modq)

9+ q =g, g7 (modpq) DK

EreorriR

g p+9.7q = gy 9" (mod p)
o
g p+9.7q =gy g™ (mod q)
CIEETH B,

X, Eito iz

9:7q = g9 (mod p)

VIR

g p=g,"g." (modq) Yo

LFRfETH B,

Z DHF (gq,p) =1 XV (g;Dl,p) =1
X (g9p.9)=1 &V (gzcl,q) =1
o T, LitoHFEX oML % gfIDl, gzcl TENZNEH > T
_ 20
q=g, "' (modp)
V)

_ 2D,
P =g, (modq) Yo
oW, Yo oiRRoznERIc g2, g0 BT ADE L

Y DIHRAN LR B 72050 O FER & o HERXIIFETH 5,

AEXY, hEdom@EsKizs s,



[ich284])

(9p,0)=1 »2 (gq,p)=1 TH5BH

q=g2%" (modp) 2 p=gi** (mod q)
o g;cz+1p +g§D2+1q = glz)cz+1g202+1 (mod pq) D EFEH

L. (gp.a)=1 2 (gq.p)=1 THBH

q=g.%"" (modp) 2 p= g2t (mod q)
= gZZJCz+1p + gc21D2+1q = g;CZHgSDZH (mod pCI)

_ 20,41
q=9,
p+q Eg;c2+1 (modp) 722 p+q=g

MM % 5&tF:

pq = Mgmg

(my=p,m; =q)

M;Mg = 1 (mod my)

KL TEDONIEE L

ap = M{M; g2 + MMy g2"> !

&9 5,

Z DI,

a=ay, (modpq) (a=p+q)

q

(modp) 2 p= géDZH (mod q) T®H BIkf

202 (mod q) _x THEHH

my=p, My =q
MM; =qM; =1 (modp)
m2=q' M2=p
M,M; =pM; =1 (mod q)

A EFEFOK Z R T 5 a OIED 2R IE A

a=MMg,""" + MMyg;"*""  (mod pq)

p+qg= MlM{gSCZH + MzMégfiDZ+1 (mod pq)

p4q= qM{g;CZ+1 " MégéDZH (mod pq)

p+q=(1+ ap)g§c2+1 +(1+ bq)gCZID2+1 (mod pq)
pta=g,"" +apg,”" +g;"" +bagg™""  (mod pq)

p + q = gzsz2+1 + ag;C2+1p +g;D2+1 + bg2D2+1q (mod pq)
p+q=g,"" +(ag+np)p+g;"*"" + (bp +mg)q  (mod pq)
p+q=g.%" +apg +np? + 2™ + bpq + mg®  (mod pq)
p+q=g" +np? + g2 +mg?  (mod pg)
p+q=np®+mq®+g,"" + 9" (mod pq)



Z ORf EFd o lE

2C,+1
p

2D,+1

p+q=npi+mqgi+yg + 9, (modp) _®
>0

2C,+1
p

2D,+1

t 94 (mod q) _@

p+q=npi+mqgi+yg

LFRfETH B,

B okt
p+q=npi+mqi+yg

26,41
P +9

2C,+1 2D,+1
p T 94

qg=mqgi+yg 2D2+1 (mod p)
2D,+1

20,+1 _ 20,+1

o 2 =mg? + 9p 2ty 94 (mod p)
20,41 _ 20,41 | 2D,+1

9p " =Emqqtg,”  +g4

0= mg;CZHq + géDZH (mod p)
mg;CZHq + gCZID2+1 =0 (modp)

20,+1  _ 2D,+1

mg, * 4= —4q (mod p)

(mod p)

(mod p)

2C,+1 2 2D,+1

mg,? q°=-g, > q (modpq) _&

@ DR

p+q=np’+mg*+ g, 49,77 (mod q)
p=np?+g, " +g,"" (mod q)
p=npp+g, " +g, " (mod )

ga 7 =ng o+ g, 4+ g7 (mod )
0=ng,” 'p+g,"" (modq)

ng;DZHp +g,2,C2+1 =0 (modq)

ng;Dz‘l'lp = _gZZJC2+1 (mod q)

2D,+1 20+

ng. 2 p?t=—g,*"'p (modpq) _@'

2C,+1

2D,+1 .
v + g2 (mod pq) TH Bk

¥/ . ptq=np®?+mq®+yg a

g2C2+1gZD2+1 %ﬁi}l LCE?:I‘ U,,C

p q
2C,+1 _2D,+1 2C,+1 _2D,+1 2C,+1 2D,+1

9p 2 97 @+ =g, g7 (p*+mg®+g,”" +g,

) (mod pq)



2C,+1 _2D,+1 2C,+1 2Dy +1
9p ~ Yq P+9p° Yq q

_ 2C,+1 2D,+1 2C,+1 2D, +1 2C,+1 _2Dy+1 2C,+1
=9 9q Tlp +g 9q mq +g 9q Ip

2C,+1 2D,+1 2D,+1
+9y, 7 9q° 9q > (modpq)
2C,+1 2D,+1 2C,+1 2D,+1
9p 2 9q PtIp? 99 ° q
_ 2C,+1 2D,+1 2D,+1 2C,+1 4C,+2 2D,+1 2C,+1 4D,+2
=9, (97 ) +gg 7 (g, Mg g, gy 2 +9,7 9 0 (modpq)

ZOkE @ @Y
g;czﬂgsnzﬂp+gzcz+1g;DZ+1q

:glz)c2+1( 2C,+1 )+92D2+1( g’

2D,+1 4C,+2 2D,+1 2C,+1 _4D,+2

Q9 +9," "9gq +9,7% Yq (mod pq)

2C,+1 2D,+1 2C,+1 2D,+1 2C,+1 2C,+1 2D,+1 2D,+1
9p 2 9q PTGy 9q° qat+ 9,7 (9,7 D) tgg? 9y Q)
_ 4C,+2 2D,+1 2C,+1 4D,+2
=09p ’ q ’ +gp ’ 9q : (mOd PQ)
2C,+1 2D,+1 2C,+1 2D,+1 4C,+2 4D, +2
9p 2 9q 2 PTGy ? 97 ° qt+9, P +3q° q
_  4C,+2 2D,+1 2C,+1 _4Dy+2
=Y : 9q : +gp : 9q : (mOdPCI)
4C,+2 2C,+1 2D,+1 2C,+1 2D,+1 4D, +2
9p 2 P+ 97 90 P+HIy P 9 4t gq C T q
_ 4C,+2 2D,+1 2C,+1 _4Dy+2
=Y : 9q : +gp : 9q : (mOdPCI)

2C,+11 2C,+1

g2 g2 n g202+1

2D, +1 ([ 2Cp+1 | 2Dy+1
(9,2 4495 )a
_ 2C,+1 2D,+1 [ 2C,+1
_gp q 14

P+ 9q

2D,+1 ) (mod pq)

T 9q



(mod q)

224 (mod q) _x THBHD

my=p, My =q

X, q=g;%"" (modp) 7> p=gi»(modq) TH LN
—-q= ZCZH (modp) »2 p= g2D2+1

p_qE_ 2C,+1 (modp) ) p—q=g

MM % 5&tF

pq = Mgmg

(my=p,m, =q)
M.M! =1 (mod my)
KXoTEDOLNLEE L

MM; =qM; =1 (modp)
m;=q, My=p
M,M; =pM; =1 (mod q)

by = MlM'gZCZH +M2M'g2D2+1

&35,

Z ok, BV ERAXKEZEE T 2 b OfHO LK IZ AR

b=b, (modpq) b=p—q

b= MlM’gZC2+1 + MZM’gZD2+1 (mod pq)

L p—q=-MMig,®" + MpMygg™ " (mod pq)
p—q= —qM{gsczﬂ n M,g2D2+1 (mod pq)
p—q=—(1+ap)g,”"" + (1 +bq)gg*"" (mod pq)
p—q= glz)cz+1 apgzz,czﬂ +g2D2+1 +b g202+1 (mod pq)
p—q= g12)62+1 agzz,czﬂp + gsDZH + bg2D2+1q (mod pq)
p—q=-g2" — (aq +np)p + g2" + (bp + mq)q  (mod pq)
p—q=-g,""" —apq—np*+g;""" +bpg+mq® (modpq)
p—q= gzc2+1 np? + gsDZH +mqg? (mod pq)
p—q=-np?+mq? g,Z,CZH n gC21D2+1 (mod pq)

7. p—q=—-np®+mq? 912;62+1+gq

g2t g2hetl 2 LI BT C

2D,+1

(mod pq) TH B IF

14 q

zcz+1 2D2+1 _ 2cz+1 2D2+1 2C,+1 2D2+1

9p P-9D=9, (—np* + mq* — g, +9g ) (mod pq)
2C,+1 _2D,+1 2C,+1 _2D,+1

P 9q P—9p 9q q

_ 20,41 _2D,+1 20,41 2Dp+1 2C,+1  2D,+1 2C,+1

==Yy Y9q np + 9p 9q —Yp Y9q 9p

20,+1 2D2+1g2D2+1

v a a (mod pq)

+9



2C,+1 _2D,+1

2C,+1 _2D,+1

p q P—9p q q
_ 2C,+1 [ 2Dy+1. o 2D,+1/ 2C,+1 o 4C,+2  2D,+1 2C,+1 _4D,+2
=—g, a2 np?)+g; b mat) =g, gt 9y gg (mod pq)
ok @ @b
2C,+1 202+1p_ 2C,+1 2D2+1q
p q D q
2C,+1 2C,+1 2D,+1 2D,+1 4C,+2 2D,+1 2C,+1 _4D,+2
~0p 2 (=9 )9 (9 )~ 9, 9 9y dg (mod pq)
2C,+1 _2D,+1 2C,+1 _2D,+1 20,41 [ _2C,+1 2D,+1 2D2+1
P q P—9p 9q qa—09p (g p)+g 9q q)
_ 4C,+2  2D,+1 2C,+1 _4D,+2
=-9p a T q (mod pq)
2C,+1 2D, +1 2C,+1 2D, +1 4C,+2 4D,+2
P q b— 14 gq q— gp p +gq q
_ 4C,+2 2D, +1 2C,+1 _4Dy+2
= D q +gp 9q (mOd PQ)
4C,+2 2C,+1 2D,+1 2C,+1 2D, +1 4D,+2
—Yp p+g 9q P—9 9q q+gq q
_ 4C,+1 2D,+1 2C,+1 4D, +2
= D q +gp 9q (mOd PQ)
20,410 2D,+1 zcz+1) 2D,+1; 2D,+1 2c2+1
+9q 2" (9 )a
p q p Ip
_ 2C,+1 2D,+1[ 2D,+1 2C,+1
=Y q q _gp ) (mOd PQ)
2C,+1( 2C,+1 2D,+1 2D,+1/ 2C,+1 2D,+1
“Ip P ~Yq )p— q P ~Yq )q
_ 2C,+1 2D,+1[ 2C,+1  2D,+1
=9 q . —=gq ") (modpq)
20,41 2C,+1 202+1) 2D,+1( 2C,+1 _ _2D,+1
+9q 2 (9 )a
p 4 p q
_ 2C,+1 2D,+1[ 2C,+1 2D,+1
=9 q P —9gq ° ) (modpq)

Xy



DR X3+, X0

2C,+1 2C,+1 2D,+1 2D,+1 2C +1 2D +1
9p 2 (Gp? *+gq P P+ (Yp* P ]
2C,+1 2C,+1 2D,+1 2D, +1 2C,+1 2D,+1
+9,*" (9, —ng)p+gz (9,2 —g5 ")
. 2C,+1 2D,+1 2C,+1 2D,+1 2C,+1 2D,+1 2C,+1 2D,+1
:gpz qz gpz +g 2 )+ 2 qz pz _ng ) (modpq)
2C,+1 2C, +1 2D,+1 2C,+1 2C,+1 2D,+1
9p 2 (G ® +9g P I+ g,t (9t —gq 0 )
2D,+1 2C +1 2D,+1 2D,+1 2C,+1 2D,+1
+9q 0 (97 +gg At gg (9 —gq )
. 2C,+1 2D,+1 2C. +1 2D,+1 2C,+1 2D,+1 2C,+1 2D,+1
=9, 9% (9p 2 +97 )+ 9y 9q " o2 =g 2"")  (modpq)
2C,+1 2C,+1 2D,+1 2C +1 2D +1 2D,+1 2C,+1 2D,+1 2C,+1 2D,+1
p2 gpz +gq2 +gp2 2 )p_l_gz (gz ng +gp2 _ng
. 2C,+1 2D +1 2C,+1 2D,+1 2C,+1 2D,+1
=9 : q 2 P 2 +gq 2 +gp 2 —Yq 2 ) (mOd PQ)
2C,+1 2C,+1 2C,+1 2D,+1 2C,+1 2C,+1
gpz gz +g2)p+g2(g2 gpz)
. 2C,+1 2D,+1 2C,+1 2C,+1
:gpz ng gpz +gp2 ) (mOdPQ)
2C,+1 2C,+1 2D,+1 2C,+1 _ 2C,+1 2D,+1 2C,+1
Gp 2 PX29,% +gq 7 aX29,7 =9,% 9q 0 X2g,°  (modpq)
DK (2,pq) =1 X Viiid% 2 TElo T
2C,+1 2C,+1 2D,+1 2C,+1 2C,+1 2D,+1 2C,+1
9p D DXGy Gyt aXgyt =gy, gq 0 XGgp o (modpq)
4C,+2 2D,+1 2C,+1  __ 4C,+2 2D,+1
gy Pt Gt 9y A=9p 7 9q 0 (modpq)

oW (g,,0) =1 (gp,9)=1 XY (g,,pq) =1
2C,+1 _
(629 pg) =1

HE > Tl 252“ TE 5T

20,+1 2D2+1 _ 20,41 _2D,+1

9p 2 P+tgdy P A4=9, 7 g (mod pq)



I. (gp.q)=1 22 (gq.p)=1 TH2HK

2D,+1  _  2C,+1 2D,+1

q9=9p 9q (mOd PCI)
= q=g;%" (modp) »2 p=g.*"" (mod q)

2C,+1

9p "~ PtYq

g;c2+1p n g;DZHq = g;CZ+lgCZID2+1 (mod pq) Ok

EreorriR

gZZ,CZHp + -gCZID2+1q = gzzjcz+1g§132+1 (mod p)
i)
gZZ,CZHp + -gCZID2+1q = gzzjcz+1g§132+1 (mod q)
LFRfETH B,

X, Eito iz

g;DZHq = gzzjcz+1g§132+1 (mod p)
i)
gZZ,CZHp = gzzjcz+1g202+1 (mod q) e
LFRfETH B,

Z DRy (gq,p)=1 QL) (g;DZH,p):l

X (g9p.9)=1 &V (gzczﬂ,q) =1
feoT, kool s g2, g% trhEnEo T

q
q=g,""" (modp)
i)
p= gfIDZH (mod q) pAP!
ok, YuonERozALIC g2, g2 2 abE s L

Y3 DIFRAN LR B 72050 0 R &S o HEXIIFRETS 5,

AEXY, hEdom@EsKizs s,



[iicdh 2 54])

(9p,0)=1 »2 (gq,p)=1 TH5BH

_ 2Dj+1

q= gf,ci (modp) 72 p=g, (mod q)

=N glz,qp + g;D{Hq = g;qgsD{H (mod pq) DA

L. (gp.a)=1 2 (gq.p)=1 THBH

q=g2% (modp) 2 p=g2* (mod q)
= g p+g. lg=g"g""" (mod pq)

2Dj+1

4= g2 (modp) »2 p=g2*(modq) TH oS

2Dj+1

p+qu§Cl’ (modp) »2 p+q=g, (modq) _x THHHH

MM, 7% 5:fF my=p, My=q

pq = Mgms MM; =qM; =1 (modp)
(my =p,m; =q) m,=q, My=p

M.M. =1 (mod my) M,M; =pM; =1 (mod q)
KXoTEDOLNLEE L

ap = M1M{g;2;61’ + MzMégsD{H

L35,

Z O, BV AR EE T 3 a DfED LKA
a=a, (modpq) (a=p+q

a= MlM{g;C{ + MzMégsD{H (mod pq)

L p+q=MMgE + MMyg2Pt (mod pq)
p+q=qMig2t +pMsgZ2"*" (mod pq)
p+q=(1+ap)g.¥ + (1 +bq)g2™*" (modpq)
p+q=g2% +apg’® + g2 4 bqgZ”*" (mod pq)
p+q=g2% +ag’p+ g2 + bg?" g (mod pq)

p+q=g2% + (aq +np)p + g2 + (bp + mq)q  (mod pq)

2Dj+1
q
+mqg? (mod pq)

p+q=np*+mqg®+ gf,C{ + gsD{H (mod pq)

p+a=g2% +apg +mp? + g2 +bpg +mg?  (mod pq)
2Dj+1

2c!
p+q=g," +np*+g,



Z DI ERC O iE

p+q=np?+mg?+g.% + g2 (modp) _®

DD

p+q=np?+mg?+ g2 + g2 (modq) _®

LFRfETH B,

® oDk

_ 2¢4
p+ta=np*+mqg®+g,  +g
2Dj+1
q

2D]+1
q (mod p)
(mod p)

2Dj+1

_ 2 2¢4
qg=Emq +g, +g
2¢] _ 2¢4
gp "=mq®+g, "+,
2¢] _ 2¢4 2Dj+1
gp ' =Emaq+g,* +g, " (modp)
— 2¢y 2D]+1
0= Mmgp "4+ Gq
2C 2D]+1
mg,'q+9gq "
2D]+1

mg, g = —g, (mod p)

(mod p)

(mod p)
=0 (modp)

4 2D]+

mg, 'q> = —g. " 'q  (modpq) _3'

© DI

! !
p+q=np?+mqg*+ gzz,c1 + g2

a
p=np?+ g2 + g2 (mod q)
p=npp+ g2 + g2 (mod q)
g;D{+1 = ng;D{Hp n g;cl’ n g;D{+1 (mod q)
0=ng?”"'p+ g2 (mod q)

ng;D{Hp + g;q =0 (modq)

ng2*'p = —g2%  (mod q)

(mod q)

2Dj+1

ng.p? = —g2%p  (modpq) _®'

72, p+q=np?>+mqg®+ gf,C{ + gsD{H (mod pq) T& %kf
gzc{gZD{+1 %ﬁﬁjiﬂécﬁél\bjf

p Jq
2C{ 2Di+1 2C{ 2Di+1 2¢4 2D]+1
9p '9q o+ = 9p "9q " (np? + mg? +9, '+, 1Y (mod pq)

2C{ 2D]+1 2¢] 2Dj+1

9p Yq pt+9g, 9q q

_2C{ 2Dj+1_ o 2¢{ 2D{+1__ o 2¢{ 2Dj+1 2C4 2C{ 2Dj+1 2Dj+1

=9p Yq np®+9, 94 mq*+ 9, 9q 9p T9p 9q 9q (mod pq)



2C{ 2D]+1 2¢] 2Dj+1

9p "Yq pt+9, 9q q

_ 2C{, 2DI+1 2D]+1, 2cf 4c] 2D]+1 2¢{ 4Di+2
=g, (9g " ) +gg (9, Mg+, 9, " +9p 9, (modpq)
ZokE & ©XY
gzc{gzu{ﬂp n gzc{gzu{ﬂq
p Jq p Jq
_ 2cq 2¢4 2D]+1 2D]+1 4c] 2D]+1 2C{ 4D}+2
=9, "9, 'P)+9q " (=95 " D+9p9; " +9p'9q  ~ (modpq)
2C{ 2Di+1 2¢{ 2Di+1 2¢{, 2C4 2D]+1, 2Di+1
9p 9q " PTG '9q " 4t9y (9p D) t9g " (9t D
_ 4C{ 2Dj+1 2C{ 4D}+2
=Yy 1gq ' +gp 1gq ' (mOd PQ)
2C{ 2Di+1 2¢{ 2Di+1 4cy 4D{+2  _  4C] 2Dj+1 2¢{ 4Di+2
9p 94 P+dp9q " A9y P t9q ' A=y '9q 5 t+9p '9q ' (modpq)
4cy 2C¢{ 2Di+1 2C{ 2Di+1 4D{+2 _  4C{ 2Dj+1 2C{ 4D}+2
9p P+ 9 P9y At 9q " 4=9p '9q 1 +9p '9q - (modpq)

2Dj+1 2Dj+1 2Dj+1 2¢{ 2Dj+1

2¢{, 2c4 2¢ 2¢4 2D]+1
9p "G +9, I+ (9 9 )A=9p 9 (gp '+, ¥ ) (mod pq)

_ X



X, q= g;q (modp) »2 p= gsD{H (mod q) T® Bl

—q = —gf,ci (modp) 2 p= gsD{H (mod q)

p—q= —g;q (modp) 22 p-—q Eg;D{+1 (modq) _x TH2H0H6
MM, % 5:fF my=p, My=q

pq = Mgm MM; = qM; =1 (modp)

(my=p,m, =q)

m,=q, My=p

M.M! =1 (mod my) M,M; =pM; =1 (mod q)
KXoTEDONLEL L

by = M M{ g} + MyM; 2"+

L35,

Z R, N ARIHX ZEE T 5 bOE O 2RIZAFE

b=by, (modpq) (b=p-—q)

b= —M1Mig§q + MzMégﬁD{“ (mod pq)

L p—q=-MMg + MMygZPt (mod pq)
p—q=—qMig2% + pMsgZ"*"  (mod pq)
p—q=—(1+ap)ge® + (1 +bq)g2™*"  (mod pq)
p—q=—g2% —apg’ + g2"*" 4 bqgZ”*"  (mod pq)
p—q=-g2% —ag’ip+ g2"*" + bg?" "' q  (mod pq)
p—q=—g2% - (aq+np)p + g2"*" + (bp + mq)q (mod pq)
p—aq=—g2% —apq—mp? + g2 + bpg + mg®  (mod pq)
p—q=—g2% —np? + g2"*! +mq? (mod pq)
p—q=-mp? +mg* - g% + g2 (mod pq)

2Dj+1

EN p—qE—np2+mq2—gzz,C{+g

g gt LI H <

q

(mod pq) TH B IF

2C{ 2D]+1 _2C{ 2Dj+1 2¢4 2Dj+1

9p 9" - =g, 9, (—mp*+mq*—g, +g, ") (modpq)
gzc{gzu{ﬂp _ gzc{gzu{ﬂq

_p gcl’ 2Dj+1 pz ! 2¢{ 2D{+1__ o 2¢{ 2Dj{+1 2C{ 2¢{ 2Dj+1 2Dj+1 d
=—9p Yq np +gp 9q mq- —9p Y9q Ip +gp 9q q (mo PCI)
2C{ 2D]+1 2¢] 2Dj+1

9p Yq b—9p Yq q

_ 2¢{ ( 2Dj+1 2Di+1 [ 2Cy 4C{ 2Dj+1 2C{ 4D]+2

= —g5% (937" np?) + 937 (95 ma?) — g, g3 + g3 g (mod pa)



ok 6 ©'Xb
2C{ 2Di+1 2¢{ 2Di+1
9,9, p—g,9, g

2¢] ( 2¢y ) n gZD{+1 (—QZD{-HQ) _ g;c‘{g:D{+1 n gzc{gw{n (mod pq)

=79 "9 P q q p Iq

2C{ 2D]+1 2¢] 2Dj+1 2¢{, 2C{ 2Dj+1, 2Dj+1

9p '9q  P—9p 9 4=9p (Gp 'P) +9q 9q D

_ 4C] 2D]+1 2C{ 4Di+2

=—9 1gq ' +gp 1gq ' (mOd PQ)
2C{ 2Di+1 2¢{ 2Di+1 4cy 4D{+2  _ 4C] 2D]+1 2C{ 4D}+2

9p'9q " P—9p 9 " 4=9p P t9q " A4=-9p '9q +9p'9q '  (modpq)

4c] 2¢{ 2Di+1 2¢{ 2Di+1 4Dj+2  _ 4c] 2pI+1 2C{ 4Dj+2

—9p ' P+9, 9 P—9p 95" A+t9q " 4=-9p '9q  t+9p'9q "  (modpq)
2C{, 2D]+1 2¢ 2D]+1, 2Di+1 2C{~  _ 2C{ 2Di+1( 2Di+1 2¢]

9p ' Gg " —Gp Itgqs " (g —9p A= '9q (gq =0 ) (mod pq)

2¢{, 2¢{ 2D]+1 2Di+1, 2cf 2D +1y 2¢{ 2Di+1( 2cf 2D]+1
—g35 (g5 = ga I — 9 e - 937 g = —g) gl (955 -g5™ ™) (mod pg)

2¢{, 2c4 2D]+1 2D]+1, 2C4 2D{+1y  _ 2C{ 2Dj+1( 2C! 2D]
g3 (a" = 937 M + gi (g5 — g2 e = g5 gl (a2 —g ™) (mod pg)

Ko



T X+, XV
2¢y, 2¢4 2Dj+1 2Dj+1, 2Cy 2Dj+1
9p ' (Gp  +9q It gy " (G +9q " )
2¢q 2Dj+1 2Dj+1, 2C] 2D{+1)

+0. (@ — g M+ g2 (9, - g

2¢{ 2Dj+1

2¢] 2D]+1 2¢{ 2D} 2¢y 2D]+1
=9p Yq (gp 'ty a )+gp 'Yq a (gp =94 i ) (mod pq)

gzc{(gzc{ +g20{+1)p+gzcl’(gzc{ _gzn{+1)
P 14 q 14 P q
2Dj+1, 2cf 2D]+1 2D]+1, 2cf 2D]+1
+9, " G 19y )atgs "t Gyt —9g )

2¢{ 2Dj+1

2¢] 2D]+1 2¢{ 2D} 2¢y 2D]+1
=9p Yq (gp 'ty a )+gp 'Yq a (gp =94 i ) (mod pq)

2Dj+1

2D{+1 2¢q 2D{+1)
P+ 9q

2¢y, 2¢4 2Dj+1 2¢] 2Dj+1
9p (gp + Y9q + 9Ip —Yq )

2¢4
9y "+ 94 T9% —Yq

2¢{ 2Dj+1 2D]+1 2C{  2D]+1

=0y Yq (912761 + 94 +9, —9q ) (mod pq)

2Dj+1 2¢] 2Dj+1 2¢]

2¢{, 2c4 2¢ 2¢4 2¢] 2¢4
9p Gy "+ 9, Ip+9s "t (9 +9p )= 9y 'Y (gp '+g, ) (mod pq)

g;clp % ng,cl n g:D1+1q % Zgl[z)c1 = g;CIQ;D1+1 % 29;61 (mod pq)

ZOK 2,pq) =1 X Viliild% 2 ¢EloT

2¢y

2¢] 2Dj+1 2C{ _ 2C{ 2Dj+1 2¢]
9p D X Ip + 9q q X 9p =

=9, '9q X g,* (modpq)

ac{ 2Dj+1 _2C{ _ 4C{ 2Dj+1

S Gy Pt Yq Ip 4=9p Yq (mod pq)
ZOW (gp,p)=1 (gp.a)=1 £ (g,,pq) =1
(o )=

B> CHiLE g2 THElo<

2¢y 2D{+1  _ 2C{ 2Dj+1

9p P+ A=, 9 (mod pq)



IT. (9p,9)=1 222 (gq.p)=1 Thok

2¢4 2D{+1  _  2C{ 2Dj+1

9p ' P+Yy " A=, "9, (mod pq)
_ 20 _ 2Dj+1
> q=g, " (modp) »2 p=g, (mod q)

. p+g. g =g, g (modpg)  DWE

EreorriR

92%p + g2 g = g2 g2 (mod p)
B0
925p + g2 g = g2 g2 (mod q)
LHEfETH B,

X, kido iz
920t = g2 g2 (mod p)
B0
95p =gl gl (mod @) ___¥n

LFRfETH B,

ZOW (gy,p)=1 X9 (gsD{“,p):l

X (g9p.9)=1 &V (gzz,c{,q)=1

ftoT. FRoAEROWLE g2, g2 czhEhEloT
_ 20
q=g, " (modp)
Vi)
p= gfID{H (modq) ___ %
C DR, Yooz ATRIC giM T, gt AT AbE S L
Y DIHRAN LR B 72050 O HFER & o HEXIIFRETH 2,

PAEXY, hEdom@EsKizs s,



[ivTd 3854])

(9p,0)=1 »2 (gq,p)=1 TH5BH

2C,+1

q=g, (modp) 2 p= g;DZ (mod q)
e g, ' p+gsra=g,""9g," (modpq) DI

L. (gp.a)=1 2 (gq.p)=1 THBH
q= g% (modp) 22 p= g2 (modq)

2C;+1 2D, 2C;+1 2D,

= 9p 2 Ptgg qa=9g," gq @ (modpq)

q= gzczlﬂ (modp) 2 p= géDZ’ (mod q) TH 51K

p+q= gzczlﬂ (modp) 722 p+q= g;DZI (modq) _x THE0H

MM, 7% 5:fF my=p, My=q

pq = Mgmg M M; =qM; =1 (mod p)
(my=p,my =q) my;=q, My=p

M.M. =1 (mod my) M,M; =pM; =1 (mod q)
KXo TEDONLE L L

ap = M1M{g;2;62’+1 + MzMég;Dzr

&35,

Z Oy, I EFRAX 2L T 5 a DIEDEIZ AR

a=a, (modpq) (a=p+q)
as= M1M195C2’+1 + MzMégéDé (mod pq)
L pHq= MM+ MMygZ  (mod pg)
p+q=qMigitt + pMygZ™  (mod pq)

2C;+1

p+a=1+ap)g,”" +(1+bq)g,”* (modpq)

p+q=g2%" +apg?* + g2% + bag?™  (mod pq)
p+qa=g:" +ag’%p+ g2 +bg2 q (mod pq)
p+q=g2%" + (aq +mp)p + g2 + (bp + mq)q  (mod pq)
p+q= gzzjc2’+1 + apq + np? + gsDé + bpq + mq? (mod pq)
p+q= gf,céﬂ +np? + gfIDé +mqg? (mod pq)

2C{+1 2Dy

p+q=np*+mq®+g, +g, > (modpq)



Z DI ERC O iE

p+a=np? +mg?+ g %" + 2% (modp) _a
3D
p+q=mp?+mat+g %+ g2 (modq) _®
LRfETH %,
@ oDl
p+q=np?+mqg*+ g;c;+1 + géDZ’ (mod p)
q=mq?+g,"" +g.” (modp)
g;c2+1 = mq? + g;c2+1 + g;nz (mod p)
g;c2+1 = mqq + g;c2+1 + g:nz (mod p)
0= mgzcﬁlq + g;DZ (mod p)
mg;CZHq + gCZID2 =0 (modp)

2C,+1

mgytq=—gs?  (modp)

2C5+1 5 _

mg, " 'q? = —g2”q (modpq) _@'

DIkf
p+q=np?+mqg*+ g;c;+1 + géDZ’ (mod q)
p=np?+ g% + g% (mod q)
p=npp+ g2 + g2 (mod q)

2D, _ 2D, 2C5+1

9. =ngp+ g, + g2 (mod q)

0= ngsDép + g;CZIH (mod q)

ng2p + g2 =0 (mod q)

ng2Pp = —g2%"  (mod )

205+

ng.p? = —g2%"'p  (modpq) _®'

2C,+1

2D, ‘
v + 9.2 (modpq) TH 5k

¥/, ptq=np?+mqg®+g a

GRG0 A LI BN T

p
2C;+1 2D 2C3+1 2D 2C,+1

9p > 9q @+ =g, gy ‘(p*+ma*+g,°" + gsDZ) (mod pq)



2C;+1 2D, 2C,+1 2Dy

9p 9q DTGy 9q 14

_ 2Cy+1 2Dy o 2C,+1 2Dy 2 2C;+1 2Dj 2Cs+1 2C;+1 2D, 2Dy

=9 9q NP+ Gy 9q "Mq° + gp 99 "9y + 9y 9q "Yq (mod pq)

2C;+1 2D, 2C,+1 2Dy
9p 9q DTGy 9q 14
_ 2Cy+1, 2D, 2C{+1 4C3+2 2D} 2Cy+1 4Dy

=9 (gq np?) + gsDz (gp mq?) + Ip 9q ° T 9 9q (mod pq)

ok @ ®'&b
2C,+1 2D, 2C4+1 2D}
9p " 9q P+ I9p 7 94 4

_ 2C3+1 2C5+1 2D} 4Cy+2 2D} 2C3+1 _4D)

=9 (%t Q;DZ (9 D +9p 2 "9g 2 +39, 7 gq @ (modpq)

2C;+1 2D, 2C,+1 2Dy 20,41, 2C5+1 2Dy , 2D}
9p° 9q PTG 9q°a+9y” (9" P) +dq (9 "D
_ 4Cy+2 2D, 2C,+1 4Dy

=Yy Y9q +gp Y9q (mOd PQ)

2C3+1 _2D) 2C3+1 _2Dj 4Cy+2 4D} 4Cy+2 2D 2C3+1 4D

9p " 94 PTGy 9q 4t Gy P +9q A=9p" "9 “+ 9" 9q ‘(modpgq)

4C)+2 2C,+1 2Dy 2C,+1 2Dy 4D} 4C3+2 2D 2C,+1 4Dy

Ip PTGy 9 PTGy 9g At 9qg =9y "dq tIp  Yq (mod pq)

2C;+1, 2Cp+1 2D, 2Dy , 2Cs+1 2Dy _ 2Cy+1 2D, 2C,+1
9p " Gp® tGg I +39q°(9p° +9g°)4=9," 9q |9

X3

g ) (mod pq)



X, q= gsczrﬂ (modp) »2 p= gsDé(mod q) Th LI

2C;+1

—q = —g, (modp) »»2 p= gsDZ (mod q)

p—q= _g;C2’+1 (modp) 722 p—q= g;Dé (modq) _x TH2H0H6

MM, % 5:fF my=p, My=q

pq = Mgms MM; =qM; =1 (modp)
(my=p,my, =q) m,=q, My=p

M.M! =1 (mod my) M,M; =pM; =1 (mod q)
KXo TEDLNDIELE L

by = —M,M;] g2 + MM} g2"

L35,

Z Oy, EIEFRAXEZRET 2 b DD 2EIZ AR

b=b, (modpq) (b=p-q)
b=-MMjg.>"" + MyMjg.”  (mod pq)
L p—q=-MMig,? " + M;Myg,”? (mod pq)
—a=—aM! 2C;+1 M 2Dy d
p—q=—qMig,*  +pMyg,* (modpq)
p—q=—(1+ap)g,”" +(1+bqg)gy > (modpq)
p—q=-g,""—apg,*" + 9. + bag;”* (mod pq)
p—q=-g,""—ag, " 'p+g."* +bg.*q (modpq)
p—q=-g,"" —(aqg+np)p+g; * + (bp + mq)q (mod pq)
p—q=—g, " —apq—np®+gy"* +bpq +mq® (mod pq)
p—q=—g," —np?+g; > +mq® (mod pq)
=2 2 _2C+1 2Dy d
p—q=-np°+mq*—g,* +gq,° (modpq)

¥/, p—q=-np?+mq®— g;cg+1 + gfIDé (mod pq) T® %Ik

g26 1 g2 R T

p q
2C;+1 2D 2C3+1 2D 2C5+1

9p 7 9y - =g, gy ‘(—mp*+mq*—g, + gsDz) (mod pq)

2C;+1 2D} 2C,+1 2D,

9p 9dq P~ 9p 9q "4

_ 2C,+1 2D) 5 2C,+1 2D) 5 2C;+1 _2D) 2Cp+1 2Cy+1 2Dy 2D}

=0y 9q NP +gp 9q "Mq” — 9Gp 9q "Ip +gp 9q "Y9q (mOdPQ)

2C;+1 2D} 2C,+1 2D,

9p 9dq P~ 9p 9q "4

2¢, 2D,
= —g;"" (957 mp?) + g,

2D2’( 2C;+1 4C5+2 2C3+1 4D}

955" ma?) — gyt giP + g3t g3t (mod pq)



2ok @ ®'XY
2C;+1 2D} 2C,+1 2D,
9p 9dq P~ 9p 9q 4
2C;+1 4D}

= _g;cz’ﬂ (_gZZJCZ’H p) + gCZIDZ’ (_gsbéq) _ g:cz’+2 g;Dé +g2 g (mod pq)

2C,+1 2D, 2Cs+1 2D} 2C,+1 2C+1 2Dy ( 2D}
9p° 9 P~y 9g A—9p " (gp ’ p)+gq Z(gq Zq)

_ 4Ch+2 2D} 2C5+1 4D,
=—9p," "9q ' +9p° gq @ (modpq)
2C,+1 2D, 2C4+1 2D} 4Co+2 4Dy  _ 4Cy+2 2D, 2Cs+1 4D}
9p 2 9q P—Gp " 9q 9—9p° P +Y9q A=—Gp " 9q ' +9p > 9q  (modpq)
4Ch+2 2Cs+1 _2Dj 2Cs+1 2D} 4Dy _ 4Cy+2 2D} 2C,+1 4D,
—9p° PtOp? g D=9y 9q A+ 9q A=—9p " 9q 'ty  9q  (modpq)
2Cs+1 (2D, 2C+1 2D, 2D, 2C+1 _ 2Cy+1 2D} 2D, 2C+1
9p (gq =0 )p+gq Z(Qq =0 ° )q=gp * Y, Z(Qq =0 ) (mod pq)
2Cs+1, 2Cy+1 2D, 2Dy, 2Cy+1 2D5y 2Cs+1 2D} 2C+1 2D,
“Yp 2 D 2 —Yq 2)p —Yq z(gp 2 —Yq 2)q =0y 2 9q : (-gp 2 —Yq 2) (mOd pq)
2C;+1, 2Cp+1 2D, 2Dy, 2Cy+1 2Dy . 2C3+1 2Dy [ 2Cy+1 2D,
9p % Gp?  —9q IW+9g (Gp* —9g DI=9p° 99 \9p?  —Yq (mod pq)

Xy



ZOIF X3+, XY

2C)+1, 2Cy+1 2D, 2Dy, 2Cy+1 2D,
9p 0 (Gp*  +9g Iptgg 9yt +94 )4

2C5+1, 2Cy+1 2D, 2Dy, 2Cs+1 2D,
+9, 7 9y —9q I+ 9q "Gyt —9q D4
_ 2Cy+1 2D} 2C5+1 2D, 2Cs+1 2D} 2C+1 2D,
:gpz ng(gpz +gq 2)+gp2 ng(gpz —Yq 2) (mOdPQ)

2C)+1, 2Cy+1 2D, 2C5+1, 2Cy+1 2D,
9 G * 9y I+ 9, 7 Gyt —9q P
2Dy, 2C+1 2D, 2Dy, 2Cy+1 2D,
+94 °(9p *  +9q Da+9q (9,7 —9q 4

_ 2C;+1 2Dy [ 2Ci+1 2D, 2C,+1 205( 2C;+1 2Dy

=9p" Yq (gp +3q )+gp 9q " \9p —gq) (mod pq)

2C;+1, 2Cp+1

2C;+1 2Dy ( 2C5+1
p p

2D, 2D, 2D, 2C;+1 2D,
+ 937+ g5 = gip + 957 (955 + gt + g5 - i) q

_ 2Cy+1 2Dy [ 2Cy+1 2C,+1 2Dy

= g5 g3 (g5 + g2t + g2 =g2)  (mod pg)

zcz’+1( 2C,+1

2C,+1 2Dy ( 2C5+1 2C;+1
9p +9 q

g+ g ) p+ 927 (g ;

2Cy+1 2Dy [ 2Cy+1 2C;+1

= g% g2 (g5 + g2 (mod po)

9 x 20, + g% x 29,4 = g3 g x 2,4 (mod pa)
ok (2,pq) =1 LV Hl% 2 THlo T
9 X gy T g rax gyt =g, g x gyt (mod pa)

4C5+2 2Dy 2C,+1  _  4Cy+2 2D}

gy P9, 29 q=9, 7 "gq ¢ (modpq)

ZOW (gp,p)=1 (gp.a)=1 £ (g,,pq) =1

. (g;c2’+1 ,pQ) -1

\ , 2c5+1
fE-> Cildz g, THl-T
2C,+1 2Dy 2C,+1 2Dy

9p 0 P+9gla=9," gq ° (modpq)



I. (gp.q)=1 22 (gq.p)=1 TH2HK

9, p+g. g =g, 92" (mod pq)

> q=g"%"" (modp) #2 p= g2 (modq)

. p+ 9. g =g,"""g;"* (modpq) D

EreorriR

2Dy 2C,+1 2Dy

9% p 4+ g22q =g, g% (mod p)
B0
g2 p + g22q = g% g2%  (mod q)
LFRfETH B,

X, Eito iz

92Pq = g2% " g2  (mod p)
VIR
g;c;+1p = gzzjcz’+1gsng (mod q) Yo
LEfECTH %,

2Dy

ZOW (gy,p)=1 X9 (gq ,p)=1

X (g9p.9)=1 &V (gf,czlﬂ,q) =1

ftoT. FRoAEROWLE g2, 2% czhEhEloT
_ 2C;+1
q9=9p (mod p)
i
p=g." (modq) 3t
C O, YuoERozATRIC g%, gi%T AT AbE S L
Vo3 DITREAANE RS 7200 DT L Yeu DTTRAIFETH 5,

PAEXY, hEdom@EsKizs s,



