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Abstract

R A —BRELGRERAE CR L EHREHLHTREAH LI
s, AR A RS BAER—ERA ARG RERAE, LEAESGERRE A
X I EAHEGRENBRABY R EAE T R, AR T Zfe t REHE
Z_H] 89 B 1%

1978 F, ZAL B A% K Rivest, Sharmir, 72 Adleman 4%} RSA BB A K. 2EEH
ARG B LEFRELA TR, ML mELARELME AT EEE—ERA
ey TAHE Rt B 2T AN, HMAEARERBHAL BT NTURAZHES
FERFERGAREG K, FFTESILRGTHAER R L OEMHRR.

#6930, ROA B ALK GEMELZEZHRE. A, ERLERLRET, BEALEERK
m. B—BRESME BEBLEETH T O TAAL 0 1 894E5%, REF TR L
RE AL, Blde: 512 R 1024 4570, REFCMAER—BEER m A TAT. REEFE—
B m BERGER n, ARSI B R e BARKTLGEAL m H#RRE L ¢

c=mfmodn

AF me ZFm e X7, modn AFRBWAn 8988 ETHRBRGEE nf e HAF
FIET, CMLAF SR TES, T TEEEE AU EIZEORLANBZ L LY
BRI R B AR B AR

B FAR 66 F R38R n = 143, e = 103.

m=2, c¢=2"%mod 143 = 63(= 10141204801825835211973625643008 mod 143)

m=3, c¢=23"mod143 =16

m=4, ¢=4" mod 143 = 108

AL P L REERIAELA



m=>5¢=5"%mod 143 =125
m =6, c=06%mod 143 =7
m="7, c¢="7%mod 143 = 123

WA LB FTAREE AL m AR e RZE, BRkkn 0985, Bl &
BARRY, WREH, ST — B o, BAR m, L F TR ¢, F—HRE Y
HIAE RRELFERE 0B n—1 —EEGER THRTAFBNEZTH? & n kDY
BEAR 5 R VLIS 2% n BRI BE — BB KR MRET . AL RRELRG
ABAFILAE KGR 46 BE, M ELRE KGR AL A P I, A3k ZF RN H T 89 05 B
BA 46 18F, AR A 108 & A ETUAX—8 ZEF R G m 93 E AR,
1018 A 89 5 M) R T B3 B 102 s wah2 4 24 a8 | @£ RSA AL T ATIEA
B on H 150 $428 > £58 K.

£ RSA BERG T &kt W B B LXK, wlTH % LR AL R? BEME T
A

Zafin ZH Bl a®™ =1 (modn)
EF pn) AR 1B n—1 08K PEn EHGERGER (MEERZHT HERE
BORRARAEAE 1 9FE) BREIRI 46) =2, REM 13585 BERTY, RARME
¥ 1405 26K ¢(7)=6 BE#K 13 6696 BAEHKT FEEHHEET LR

AT ¢pn) 2, RTAGELFHEEAX, ARA——FFK FE2AFEE AR
d, 1&4%:

d-e=1 (mod ¢(n))
AR d-e=k-pn)+1. b, RERXTUAREREMEL c BR 4K HBRRA N
By ER B, LT VLB 2] B ST m:

Amodn = (m®)?modn

= m mod n

— mEe)+D) od n
= m*™)m mod n

= ((m*™@)*)m mod n

= m

Blde: n = 143, e = 103 B, ¢(n) = 120, 3+ H4F d = 7, B A (7)(103) mod 120 =



721 mod 120 = 1.

c=63, m =063 mod 143 = 2 (= 3938980639167 mod 143)
c=16, m=16"mod 143 =3
c=108, m = 108" mod 143 =4
c=125, m=125"mod 143 =5
c=7,  m=7 mod143 =6
c=123, m=123"mod 143 =7

KMECHAEE d—7 2T RN, BE d-c=1 (mod o(n)), BNV d A= ¢
EERAE WkThe o AT TAMARR, HEER o(n) ZH 447, T RIHETE R
AEdT. % e ®on) IF, Pli kA AR ARL LT 4. b R z, y 1%

e-x+¢(n) y=ged(e,¢(n)) =1

A E@F X a) R R B mod ¢(n) BT AFE] e-x =1 (mod ¢(n)). A, e 9RATE
A x, €A VAR SRR iRk RAF
AR A o(n) éﬁﬂ'ﬁ%—'ﬁﬂfﬁf%{’%ﬁ RBER, o(n) LA 13l n— 1 IHGERE
ZRGEER ELEAHRBERFIBREZLEIESE n 20, & n RRYOFRATTH
8. R Fe il n 8 A AR, .
n= ][
k=1

AFRHH e, k=1,2,...,r, GERBEME n RLH; R, B3 n ZH. db TR

Hpe’“ Ype — 1)

BT E@eyE X, B AT R el A AT A8 kT AR RIF o(n) LA, B EH
RSA B ALY ZAMEEFT TR RAERERAFNER o(n), AT AR B L4 e K

B EERK d Ak RSA BAHAKN AN RE S FELARTT 56 M4

B E S Mg k2 AT, RAA P RSA B ALY — 45 RSA BHALAE —
AR K EIF IR, kAo BA BB O LEETUATR. ML b —BesmTrE 5 KEF 7%
— B4, RIER G ARRGEGE . Ak, B 28T AN, bR %S E N H
R BHAL. EXHEREB/ALTY, ERYFABHOAL TR FLARA LA GHE
S BRHHTHEARGENEFTETL RELTHAR LETATBANELEY.



R B R B A RSA BARALT n HEGEE KEHGR Y M3 JM“
37 £ RSA BARRE B RG T, TAFRE AP REH, RIE MR EH Y%
o —18 129 12 B BB A

1143816257578888676692357799761466120102182
9672124236256256184293570693524573389783059
7123563958705058989075147599290026879543541

\3

SEERE 17 F2K, LA R, o8 120 A EAE R T RS M) 1600 BRER
T IS, — R TABEE AAFEELER €L T o869 R

3490529510847650949147849619903898133417764638493387843990820577 x
32769132993266709549961988190834461413177642967992942539798288533

W L@ 6 FF T AR, MR TRG T REAERF LS OEFREG—1E 25
200 4z B by BB A B AT BT T B AR A R E Fe e TAE. EREFKRYG 0 A -REAK
DR T KT R BB R By R, BB E n 9%

RARMHRF T EFRE 6 n, 1245 ROA EHAKLEA AP LAN Ak n F
TUA—EEER R n A—BHE B on)=n—1. n EFRTUE—~ATEKGERT,
FEn=p° BITARNBESEB 25 —n=08FR mFH p A n GARLIEES G
SR fE R T‘q B R &

DR B R BOR BN T R —BIENS 2 R n LM ER EETUESR n. 2
R FTFAE n RRGIFEARAFHRY HERBNXGRBETERST. FE L X
FRBEN 2 F0 n BT A EHR REZARXNA 28 n IHGTREGTAE
Men SRR T . BpiE et & n 694ER KOG BF AR, 4o i & 2 SBh 75 18 0 St & — 8 e ad
RIRE. 3 Rdo b, 4o R n 235 690 Bog RATGI IR BAAH XK T AR G2 M n. &
A BB n B F AR BT #ARAGRA.

ApFe g BERBERKGEE Bn=p ¢ $ATHRE p o ¢ 894 1225 €M 8ER
BB BEAR, SRAESI ARG 2 M n. B A p Ao ¢ 89ERARLE, PTAeMegiEdEd » = [/n].
Ap=x—a,q=a+0b L afebALEAGER A

n = (z—a)(zr+b)
= 2°+ (b—a)r —ab
= 22+ (b—a—1)z+ (z — ab)a’



#0<b—a—-1l<z, B0<z—ab<az, Bln=2>+0b-a— 1Dz + (v —ab)z’ LAEH n
RTR o BIEGEE & niv o 9EIE RREGRF o g EE n=2>+az+ 0.
AT af BT AT FRIKE o F7 b 8944
b—a = a+1
ab = -0

RAEA—BRA BT R By a7k B3R n =187 z = [VI8T] = 13.
187 = (13)2 +1(13) +5, Ak, a =1, 3 =5. FHFHEX

b—a = 141
ab = 13-5

Fa=2b=4 PR p=13—2=11, ¢= 13 +4 = 17.

AL EZBRARATEn YR, oo b BELBARELO0<b—0a—-1<az H
0<z—ab<uz H—BEFEEFHD>a BRMOGETTREE . FHBIEFLH
0<ab<z fB3% afe b 09fafRAE, B EMMEIEL /o, LKA p o ¢ AT @K H1L
R4 e 5 A — FAT LB AR B BE n sET AR B3R 6G 7 R 0 R, A F p F ¢
MEZEYELE nt A LA IR RSA BHAKLEA — R 6245,

BREFEGRTURE n REGHE> BT R? TEH BAFS 5 RARYG T 2€%
BE n 09EE ERBPERMALMR RSA 2880, p—1F p+1 BREEZSBRARER
HAOGERX Hp—1,p+1,q—1,q¢+1 REEERDGREE, B33 808 H R T R 695
o A FEEBZFRLAEHNRBENRELRSAZEHAKESHORET K p Fo ¢ A5
LB RE B TR p— 1 F p+ 15 MRARNSE. 64 RSA 19RAIH £ B LT
ARG AR A o it

Pollard 7> 1974 48 % p— 1 BE S ME k. WK EH n LALLSE TR
fAH B, ZIAMTH RSA FARALIMENG n AMFE. b7 EaE 10— 1 ZH4E
FEFEEES . a0 FEE, NEARHEGAE—E RAHE R, Fafin L

, B

=

pus

x = a™ mod n,

AP mAp—169128 mp 2 n EBATRK 2% p £ R LofTRKE m?
Rt BEK Lk AEER KIE & BE R (prime power). #& tF TAER p— 1, Bl4E
th B p—1 89H %R E (prime-power factor). Pollard 8 p — 1 A & T —ME L} B,

LAEREE 100 A4, Atk
m = PTA N3 B 8K Rty Ak

5



MG, HE—BH St REVA BHORKERNRT. BEFA p— 1 WEFREET
#iB B B m A p -1 GEE &K GHE

d=ged(z —1,n)

Hd>1,8dAnt—ERE GRXRK 122 F =1 Hm ZEK B TH m kA
2, EEHFHE 2 =a"modn REAE. & p—1 R q¢—189HFREAH I B, Bach FAHE
BASLEA 0.5 09 R T LERH —8 o 245 n RIS AF.

WETAA R, ZRE p— 1 E4F 2 RIFF zZr # order. £ E x = a™ mod n #i&F2
FooosAREM modn, EAREFEGKEE Fn=p ¢ MEEERHEN modp A
A, LR A

a? ' =1mod p

BFTvA pl(x — 1), BE3H % v #1,d = ged(x — 1,n) A n 89 HEK.

Williams 7+ 1982 4% 5 — A F L 8G 7 % o AR R 8, # 5 p+1 %. € Lucas sequences,
BARFHE 2 = a™ mod n. LR, ARG GF*(p?) BR Z:. GF*(p?) 8 order & p+1.
Ak, BEA p+1 X g+ 1 GHFREHR A, Bl n 69 AEEA TR R B R

3] 719854, Hendrik #= Lenstra 3%t — 1837 69 B S M i% Bk, sk AR5 B w4
Bago)

E(a,b) = {(z,y, 2)|y*z = 2> + awz® + b2*, 4a* +270* #0 (mod n)}

BT € & 09 LARFE R E 6. S8 LB order, |E(a,b)|, T1EF p 69EH M, F0 a $ b
A M. % o Fo b BAE Z, $890E, B

(p+1-2yp) <|E(a,b)| < (p+1+2\p)

% oAb BB RETIE |Ea,b)| EXGTHA LA REGE—EL BSHRERXLS
e R CTAET RA o Fo b, EETAFITHFE. dotb—R, 2R p—1Rp+1
EHBRROEFABERAAESZRERT RERH p—1 R p+1 F/F#E R AHM LR G
P, Mt ® % 8y Papin R A .

K, BEFERT RSA FHARARZBIN 2o OABRELEINREEZREN
P, MBS e n AR TERNFATERRALRMLEGE . B, BMRALHE I n
WAL LB, ST VMEAT RSA BHALKEA — M

AL HE ) BE LB ASH n R p o g ORFBERAZ. AN —HN 5 BA
BEFFER A n GRADER, ML p o g 898 &H . Hlde: =R £ % (quadratic seive)
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A — AR GH] T LERERE—H o Fo oy, 5

r # £y (modn)

> = y* (modn)

W22 =y?  (mod n) TR 22 —y? =0 (mod n), &FLAL

n|(z +y)(x —y)

Xdatx#+y (modn), TAEF n f(z+y),n f(x—y). A, a4yFr—y Sa&
—1f8 n 8 EAEK. LKA, ged(n,z +y) #2 ged(n, 2 —y) LA n 6 RE R R,
ol T RAF— v Fo gy, 4F 2 £ £y (mod n) B 22 =9? (mod n) RB? =K EZH
R B w=[y/n]+1 M, ——BK w? modn &% ’]—V/(Zfi o B FRTFN—a
T (prpn. . po} BFAE 40 BTV, SARE —M8 kP07 % X,

S
= [[»
k=1

KME s BESHRBEFAIK KT AR F —~BFALLEHMAXEHFFTHR
A, BEAE P, ..., ps B RH BBECR T RA. l’ﬁé 1'5155 I AT E] 22 = o2
(mod n). # x # +y, KT UG n.
RAEA—ERDGH TR KREEKX - BELn = 33221 LBERZ—AH K,
= {2,3,5,7}. # K4 /33221, BF w = 183 B4, —— R w? mod 33221 £ & T A4
)fx {#2,3,5 78R ATEARKGFHGER.

1892 = 9225¢
3782 = 9233172
5672 = 922325%

6822 = 2'3'5
8182 = 2°3'7?
8357 = 3%!
8457 = 2M

0832 = 26325!
11692 = 9223253
12232 = 2%72



12772 = 9233372
13372 = 2333

W 1897 = 275* T4
1892 = 225% = 50?

A, 1892 — 502 = 0 mod 33221, k23 (189 — 50)(189 + 50) T VA& 33221 # ik, 7R Bp
(139)(239) = k(33221), T4 33221 = 139 x 239. FERZHHERALECXF, Hl=: £ 2
X %10 Ras % 11 X, %, AT M n = 33221

HTRMARS MG FH L, AT L AT RSA BHBAKLRELATR? WRALH. VLB F
B B AT T E, 154 B B HE R T RE A AR 60 2 ik 1S RSA PR 89 A M &8 n 89 K
s, #R4 Montgomery, Silverman, Wagstaff 2 A 698 %88 7 4 AF 1024 157069 8D R
G EIE RFMET > 5 1024 A EHE n, F2] 5128 THREK p X g LFLA
K #— kA8 MIPS R10000 #93HF #, #U4T K& 3.75 x 1010 44 0.63 69 E. &M
M RGEFHEMN 2 12k,

WA LN T B ARG BT H LA TR, EEB/ZLLRABHE £—
B AEAT 5T 7% 69 4R 3.



