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B1E F3HWZELHBICHE-T

1.1 FEDEE 3

45 HEIRAT6.THIZE3I AT Z 81Tk o 7.

27 HOKRAIEZH O 3=\, R, 7V —DOHEEBOEHRNR IO LSRR > TE
DI KRERINETH D, ZOHEEIRITNEZ DL S BRRBIIELSZTHA .

SNFEB L OHFETRERDHEER L2V,

1.2 ELC®IC

HARE o DB DM Z o(a) TET.

a DEBERTI—2Yy REEKE WS

o(a) —2a =0 %= HRBZ Z2BE NS,

SERBOMERIE 2300 EE IO B DF U TREZICHREZ I N TR W R R RKDBED
1>Th5.

SERBOW R E TMDIAZ —fRIL U TS S 2 Z e R D#HEOIHNTH 5. FELFERIZTA
THUWHZEDORRTH 5.

ZDHEPEDBINE S —FIZ > THEIZIb > TIEL .

0(2°) BEWD & & 2¢0(2°) WS H D (2—2 ) v F)
SR BHMERTR S LD 85 (1 5 —)

HiE RBDRELBDBRR
P AFERE L o(P°) BER g DEX a= Peqg ZIEN P O (FAED) 2%

GRBDTELE B m EIEIBHT 5. ¢ = Eo=L +m BFEBL L a=Pq & m EIF

IBEILZED P OBERBEMRSR. 7272L g>P. (P=P—-1)
IN&KY a DERFEKRT Maxp(a) ZHW2 & ¢ = Maxp(a) (2725 DT
Po(a) — Pa = (P — 2)Maxp(a) — m(P — 1). (1.1)

m EATBE U 7 TR 5 R M OEA SRR WD . BRI Z2 M 28 22 FMORETH 5.



F1E BEIWHERIFILDBZIIHIE-T 2

e+ 1 BEHRDOLE Q=0(P) £LUT a=PQ ZWREME V.
et 1 BERDOLE Q=0(P) £UT a=PQ ZBWHF5Z2MENS.

PEHFEHELUE>0IZDOWT R=PF+1 B Zh 3MEBADT Lp=48 35, Lg
EERETEHE,EIZ2DREIIZEZDTE=2"m>0 25,
—fRIZ E=2m N BLE Ly ZEBTHS.

E=2" QL& L, =04 Y5 ChBHETHD, P 2IEL T 57 2 VYL BT 5.

apm =P2" 'L, Z PR ED7IIITOPRLHRLEECETS.

L, DEBOBERS, ay, & P DPEDT TIILYDTEH LT,
FEEHE P BED 7 o)< DOFPZEEAIIESN e BE N & SR S 5.
& {IZ—% D Wieferich %, Sophie Germain ORI OME %KX 3.
ZDIFENITFELOFEEDH 505, SR A CEIIZ T E 22w,

o SEREDFAITREH)

o EN3LULDEHIIOWTHEHEERL X OFTHE LT 5.
o WrE R DAL

o HSERE

o BELISE R

o ¢ BEMEEALZDOVATHE, KO —BLZWET 5.



F2E A4S5—&T7TIIOHANRER

2.1 FEARZDHHDM

o(2¢) = 2T — 1 EBTIRD L E, e+ 1 DRERBMTHD. ZI Tl e+ 1 BEBIRDHA

R>T ,0(2°) ODRKNLDMHEZLTVD
0(2¢) BEBUT R B 8561% 7,31,127,8191, 131071,524287,- -+ L 72> TREIMIE .
Ihox QEELTS) AINEYIRBEWVWS. (e+ 1 FFEBEMELZMETH D)

#2.1: 0(2¢) =2¢H — 1, e 4+ 1: M

2¢°=aq o(a) RINE )
2=2 3 3]
22 =14 7]
24 =16 31 31]
20 = 64 127 [127]
210 =1024 2047 23, 89]
12 — 4096 8191 [8191]
216 = 65536 131071 [131071]
18 = 262144 524287 [524287]
22 = 4194304 8388607 [47,178481]
30 = 1073741824 2147483647  [2147483647]

0(2°) BEHD & & 2°0(2°) IFFERIUT 5.

211 7T)vEFMT—DFER
HWEL1Lp PEHEDOLE 2P -1 OERE Q TOVWTIEQ—1=2Lp £HITS.
512 Q = +1 mod 8.

Proof.
LD,
2P =1 mod Q.

p XFEHZDT 2 D modQ TOMEIL p. I



OB XA T5—& 7 )LD LSRR 4

Tz ONEHIZEDE 2971 =1 mod Q. £-T,Q—-1=kp &EIFS. Q-1 1HEFHRD
TEHHEE LoTk=2L 2EE5.
Q—-1=2Lpizkb

9% =2 = 1 mod Q.

WO ¥ Y RVDEEEHWS &AM 7 —DEHEIZ L 5T

(2
2 :(Q>

2% =1 50T (3 ) = 1 FHHROMAEN » 5

(-

W22 Q =41 mod 8.
#il
p=11 £F3. A=21 — 1 OEFMHEIL 23489, CDL =

23-1=22=2x%11=2¢,8)—1=288=38x11=8p.

2.1.2 ST 10ER
ROKERIEA A T =P 25 145 75 VY a DSEH L 7=

WE2p>3BEHFEBOLE, M,=2" -1 &5K.

q=2p+1DFEE, "DOg=+1mod8 DL X (q=2p+1I12&D q=1+8K FEZ\» . By
Mizutani) ¢ = 2p+ 1 1& M, ORI & <IZ M, 3 A )X ¥ IFRBUT L 57800,

WiZg=2p+1 D M, DRTZ5 q IZFE.

q=2p+1 BEHHLDT,g=1mod 8 IXKIZ L7\,

q=2p+1 PEBUTLBFEM p % Sophie Germain DFEEH &\ D.
ZDEE q=2p+1PVEHERZS M, DHERIFITHS.
q=2p+1ZFEL LT 2D FHERDL E g 2 M, DRTITIR>TWV5.



OB XA T5—& 7 )LD LSRR

#+* 2.2:

2/q DV YRV p qg=2p+1

M, DN

(+) 3
(+) 11
(+) 23
(+) 83
(+) 131
(=) 5
(-) 29
(-) 41
(-) 53
(-) 89
(-) 113

7
23
47
167
263
11
99
83
107
179
227

7
23*89
47*178481

167*57912614113275649087721
263*10350794431055162386718619237468234569

31
233*1103*2089
13367*164511353
6361*69431*20394401
6.1897E+26

3391*23279*65993*1868569*1066818132868207

2.2 3DORETELFODA—7Y)y RBEBHODE

3DONRE =3¢ 1ZDWVWT e+ 1 WEH p DHE

N, = o(a) = =1 OEEBIEEIT>

#23:3=a
3¥=a o(a) N, DK ik
3?=9 13 [13]
31 =281 121 [112]
30 =129 1093 [1093]
319 = 59049 88573 23, 3851]
312 = 531441 797161 [797161]
316 = 43046721 64570081 (1871, 34511]
318 = 387420489 581130733 [1597, 363889
322 = 31381059609 47071589413 [47,1001523179]
328 = 22876792454961  34315188682441  [59, 28537, 20381027]
339 = 205891132094649 308836698141973  [683, 102673, 4404047

N, BEHIT/ D DI 13,1093, 797161 T b FA 7\,

Hrn>,

INsE 3EEELEXILEYRXFE

EN TEH DL EILEH, 7R EA A T—DR BIUOAAT7—2 57750V a2 DR
NIFIEEEETE L TRICELY BT CEEHT 5.
ZIZTIEP=3DEa%0Y LT3,

AVACRE T o}



OB XA T5—& 7 )LD LSRR 6

P =3 D&% pH Sophie Germain EHALSIX ¢ IXFTART g+ 1=12L 2z LR LT
RT qgiE TRTN, DRFELBR>TW . ZHIXEHOKRTH 5.

F 24 g=2p+1: EK

p ¢=2p+1 g+1 g¢g+1mod12 N, DRKNE

5 11 12 0 112

11 23 24 0 23 % 3851

23 47 48 0 47 % 1001523179

29 59 60 0 59 % 28537 % 20381027

41 83 84 0 83 x 2526913 * 86950696619
53 107 108 0 107 % 24169 * 3747607031112307667
83 167 168 0 A

89 179 180 0 B
113 227 228 0 C
131 263 264 0 D

173 347 348 0 E

178 359 360 0 F

190 383 384 0 G

A =167%12119 % 1036745531 * 950996059627210897943351

B =179 % 1611479891519807 * 5042939439565996049162197

C = 227 % 1583 * 2172539 * 526256453012063980796131127321354599535039

D = 263 * 605199588591144003100881306574406851660288427740394885828171
E = 347 % 762239 * 2125048865543 * 30985428700388045508959018054392810762
— —033149280306907746766819

F =359 % 56207 = 100957 * 19510643 * 291066066130451 * 6779963644378513811:

— — 161868664744491655705858963594331
G = 383 % 311713 % 9593931911 * 589086859176036543433200507492971040054890

— — 9181468214858888800348369500317

2.2.1 GIHA
ZINFEDKRKDIERIZ X 0, IROKER 2T 5.
B3 p 2EBEL, g=2p+1 bFEHELTE. ZDLE g 2IEL LT3 RVELAERTHS.

3 EDKEVEM ¢ & mod12 THETSE ¢=1,5,7,11 mod 12 TH 5.
(1).g=1 mod12 &§5& g=1+4+12k. q=2p+172DT1+12k=2p+1. £>7T p= 6k.
FIE.



OB XA T5—& 7 )LD LSRR

(2). q=5 mod 12 &35 q=5+12k=2p+1. £>Tp=4+6k FH.
(3). q=7 mod12 & 25& q=7+12k=2p+1. £>T p=3+6k. F/H.
g=11 mod 12 DAEEFERY, TDE & ¢q 2L LT 3 1T HER.

—H, AL BT EAR TP, & WS PHEVH 5.
JEN3 DL E p=5 DA Ny =112, Z <Ml
(LU, 2N HE—DRBITH 2 Z & % HAfF)



E3E PAKETIHIHTEH

—RZ P RHRBL U, p=c+ 1 BEHDOLE N, = P’;l WL Ta=p°N, % P 2[EL

TEIHTEEHE NS,
UL LRAS P=20 Edp=c+1 HEHRDEHEE, =2 -1 B<L.a=2% % P &JEL
TEHTEERE NS,
HfE )
3.02 P=2
#3.1: P=2, HuEael
p  (2p+1)= 20 — 1 = 5fift
2 (5)=5 (3)=3 6
3 (1)=7 (1)=7 28
5  (11)=11 (31)=31 496
7 (15)=3*5 (127)=127 8128
11 (23)=23 (2047)=23*89 2096128
13 (27)=33 (8191)=8191 33550336
17 (35)=5*7 (131071)=131071 8589869056
19  (39)=3*13 (524287)=524287 137438691328
23 (47)=47 (8388607)=47*178481 35184367894528
29 (59)=59 (536870911)=233*1103*2089 144115187807420416
31 (63)=3%x%7 (2147483647)=2147483647 2305843008139952128
37 (75)=3 %52 (137438953471)=223*616318177 9444732965670570950656
41 (83)=83 (2199023255551)=13367*164511353 2417851639228158837784576
43 (87)=3*29 (8796093022207)=431*9719*2099863 38685626227663735544086528

A7 (95)=5*19
53 (107)=107

(140737488355327)=2351*4513*13264529 9903520314282971830448816128
(9007199254740991)=6361*69431*20394401  40564819207303336344294875201536

A =166153499473114483824745506383331328
B = 2658455991569831744654692615953842176
C = 10889035741470030830754200461521744560128



H3E P EECLTLHTEM

#3.2: P=
P (2p+1)= 20 — 1 = 5fift
59 (119)=T7*17 (576460752303423487)=179951*3203431780337
61  (123)=3*41 (2305843009213693951)=2305843009213693951

67 (135) =335 (147573952589676412927)=193707721*761838257287
71 (143)=11*13
73 (147)=3 « 72
79 (159)=3*53
83 (167)=167
89 (179)=179
97 (195)=3*5*13
101 (203)=T7*29
103 (207)=3% %23
107 (215)=5*43
109 (219)=3*73
113 (227)=227
127 (255)=3%5%17
131 (263)=263

AE I OO ~"0
ST NX SN v2ZoCQlma®me|e

D = (2361183241434822606847) = 228479 x 48544121 % 212885833
E = 2787593149816327892690784192460327776944128

F = (9444732965739290427391) = 439 % 2298041 % 9361973132609
G = 44601490397061246283066714178813853366747136
I=
J

(604462909807314587353087) = 2687 x 202029703 * 1113491139767
= 182687704666362864775460301858080473799697891328
K = (9671406556917033397649407) = 167 % 57912614113275649087721
L = 46768052394588893382517909811217778170473142550528
= (618970019642690137449562111) = 618970019642690137449562111
N = 191561942608236107294793378084303638130997321548169216
O = (158456325028528675187087900671) = 11447 * 13842607235828485645766393
P =12554203470773361527671578846336104669690446551334525075456
@ = (2535301200456458802993406410751) = 7432339208719 * 341117531003194129
R = 3213876088517980551083924184681057554444177758164088967397376
S = (10141204801825835211973625643007) = 2550183799 % 3976656429941438590393
= 51422017416287688817342786954912132678309582883443383916822528
(
1

= (162259276829213363391578010288127) = 162259276829213363391578010288127
3164036458569648337239753460458722910223472318386943117783728128

T
U
V=
W = (649037107316853453566312041152511) = 745988807 * 870035986098720987332873
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X = 210624583337114373395836055367340540119236532374371439352601378816

Y = (10384593717069655257060992658440191) = 3391%23279x65993+1868569+1066818132868207

Z = 53919893334301279589334030174039256154977430310253516431710891278336

Al = (170141183460469231731687303715884105727) = 170141183460469231731687303715884105727

B1 = 14474011154664524427946373126085988481573677491474835889066354349131199152128

C1 = (2722258935367507707706996859454145691647) = 263+10350794431055162386718619237468234569
D1 = 3705346855594118253554271520278013051303278379832814295408789189823493075632128
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3.0.3 KRE1HDOH
ee=0 mod4 745 ¢g=1 mod 10. a =6 mod 10.

ee=2 mod4 745 ¢g=7 mod 10. a =8 mod 10.

Proof.
SRR TIOMREZRT. e+ 1=p IFH, CVWIMHEBEZHWS. ¢ FEBE WS HEIIMX
AN

22 =16=1 mod 5 ZLAFHWV5.

1). e=4k. ¢q=2""' —1=1 mod 512&>T ¢ =1+5L. q F&HFEHRDOT L IFEE
g=1 mod 10.

a=2°¢=q=1 mod 5;a=1+5L. a 3MEBRDT L =2m+1.a = 1+5(2m+1) =6 mod 10.

2). e=4k+1. p=ec+1=4k+2 BEHRDT, q=3,k=0,e=1.a=2%q= 6. ZNILfl4
K755,

3). e=4k+2. ¢q=2°"1-1=2 mod 512&>T g=2+5L. LIFFHEITHRY, ¢=7 mod 10.
a=2¢=—q=3 mod 5 a=3+5L. a lFEBLDOTL=2m+1.a=3+52m+1)=

8 mod 10.

4). e=4k+3. p=e+1=4(k+1) IZFKLTIE R\,

3.04 P=3

N, == 2514

p>22MNETS. p=e+ 1 FREEHKEL TS,
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%33 P=3
p  (2p+1)= N, = 7 f# a
2 (5)=5 (4)=22 12
3 (7= (13)=13 117
5 (11)=11 (121)=112 9801
7 (15)=3* (1093)=1093 796797
11 (23)=23 (88573)=23*3851 5230147077
13 (27)=3 (797161)=797161 423644039001
17 (35)=5*7 (64570081)=1871*34511 2779530261754401
19 (39)=3*13 (581130733)=1597*363889 225141952751788437
23 (47)=47 (47071589413)=47*1001523179 1477156353259726319517
29 (59)=59 (34315188682441)=59*28537*20381027 785021449541029367424039801
31 (63)=32x%7 (308836698141973)=683*102673%4404047 63586737412824202325875602477
37 (75)=3 %52 (225141952945498681)=13097927*17189128703 A
41 (83)=83 (18236498188585393201)=83*2526913*86950696619 B
43 (87)=3*29 C D
47 (95)=5*19 E F

3.0.5 BARICH

p=5DEED a=9801=3"%x 112 HENL & 9801 M &
p=TD&E N, =1093. ZHiF Wieferich FHD UV & D. Wieferich FEZ 2 DL R \h 5

3.06 P=3f=
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#34: P=3
P @)= PElom@ o«
53 (107)=107 G H
59 (119)=T*17 I J
61  (123)=3*41 K L
67  (135)=3%x5 M N
71 (143)=11*13 O P
73 (147)=3 % 7* Q R
79 (159)=3*53 S T
83 (167)=167 U %
89 (179)=179 w X
97 (195)=3*5*13 Y Z
101 (203)=T7*29 Al B1
103 (207)=32 % 23 C1 D1
107 (215)=5%43 E1 F1
109 (219)=3*73 G1 H1
113 (227)=227 I1 J1
127 (255)=3*5*17 K1 L1
131 (263)=263 M1 N1

A = 33792599317408761542712904163659401

B = 221713244121518884968045982580046482001

C = (164128483697268538813) = 431 * 380808546861411923

D = 17958772773843029682849400545509814478917

E = (13294407179478751643893) = 1223 % 21997 % 5112661 * 96656723

F =117827508169184117749529434503875992840011597

G = (9691622833840009948398361) = 107 * 24169 * 3747607031112307667

H = 62618368768939376720930024035982040019969414457001

I = (7065193045869367252382405533) = 14425532687 x 489769993189671059

J = 33277968516933911303947774618193177127885685499906811237

K = (63586737412824305271441649801) = 603901 % 105293313660391861035901
L = 2695515449871646815619769744243211980459605339549629443001

M = (46354731573948918542880962705293) = 221101 * 441019876741 * 475384700124973

N = 1432507426195237855339786052661605566302711392155333734434378997

O = (3754733257489862401973357979128773) = 3754733257489862401973357979128773

P =9398681223266955568884336291512894246732289173595197254503404033277

Q = (33792599317408761617760221812158961) = 11243%20149+15768033143+9460375336977361
R = 761293179084623401079631239612544524098913602817908624975367225786001



H3E P EECLTLHTEM

S = (24634804902390987219347201701063882933)
= 432853009 * 392038110671 » 145171177264407947

14
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T = 40458240838591134489316030561093028040969

— — 6733642031742793788413297107082637

U = (1995419197093669964767123337786174517613)

=167 * 12119 * 1036745531 * 950996059627210897943351

V = 2654465181419964333844024765113313569821231448014534796863835735316617556317717
W = (1454660594681285404315232913246121223340241)

=179 x 1611479891519807 * 5042939439565996049162197

X = 1410691630479007265542402365196584476859718059601935045571560890199346276163907738801
Y = (9544028161703913537712243143807801346335324481)

= 76631 x 2549755542947 » 48845962828028421155731228333

Z = 607256490342649221167767082843574821283112603199541158927322029723
61234658808964021817054401

Al = (773066281098016996554691694648431909053161283001)

= 33034273 * 465092326319 * 50316775668019759306202964023

B1 = 39842098331381215400817198305366944024385017897983405520149643694312
0505787070463855225994805001

C1 = (6957596529882152968992225251835887181478451547013)

= 6957596529882152968992225251835887181478451547013

D1 = 32272099648418784474661930627347224659751864497385112062067563800310
073569424269938090581449997117

E1 = (563565318920454390488370245398706861699754575308093) =

50077 x 229837 * 48965028505045123993421250406516036571557

F1 = 211737245793275644938256926846[42digits]895536600580124298348772633797
G1 = (5072087870284089514395332208588361755297791177772841)

= 1091 * 521402591 * 3499901929 * 239789806103 * 10624346875389299603

H1 = 171507169092553272399988110745[44digits]424354215954748960360390731801
I1 = (410839117493011250666021908895657302179121085399600161)

= 227 % 1583 * 2172539 * 526256453012063980796131127321354599535039

J1 = 112525853641624202021632199459[48digits| 758561740499372153467580684001
K1 = (1965030762956430528586812143568753110946368598712640184849493)

= 5843 * 681229 * 21520151 * 76082653 * 301515315752300874236564235591357673
L1 = 257423059957675431046184790351[61digits]973215046058831272463436521197
M1 = (159167491799470872815531783629069001986655856495723854972808973)

= 263 * 605199588591144003100881306574406851660288427740394885828171

N1 = 168895269638230850309401840949(65digits]983561348165197935406290479477

3.0.7 REDH
2 DIEDFERITH KEDORN 6,8 L 75 FEEMLT .
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3VEDHFERIM OBE, g = ¥ BEBTHATE p=c+ 1 PEBRRET L L E ¢ DX
OB 3 £721% 1, HRBKICHENIT 5.
£, 32 ELTAFERMCTIIREOEMN 7 7213 112745,

Proof.
e>12 32 . p=e+ 1 BHEBUIEZS. LU g= 7 PEBEEE 240,
32=9=-1 mod512&0 3*=1 mod5 ZHNELTES.

20 =3T1 -1 &2 g IZOVWTETDREDEIT 3 £/21F 1 2RT.

l.e=4k+2 D& &

2q=3"_-1=3%B_1=-3-1=1=6 mod5.

&2 T qg=3 mod5. q=3+5L &85,

31
1=
WRIZ ¢ IZEB T OFER L IXMERIZ2 5D T g=3 mod 10.
a=3¢=3%q=-q=2 mod512&Y a=2+5L.
a \FEBRDOT LIFEH. £-5Ta=7 mod 10.

=14+3---3?"1 =p mod 2.

2.e=4k DL X
2g =3 _-1=3%1_1=3-1=2 mod5.

oTqg=1 mod5. q=1+5L &30 ¢ 13F. L I3MEEIZHRBEDTqg=1 mod 10.
a=3g=qg=1 mod5 2LV a lFFHHRDT a=1 mod 10.

3.e=4k+3DEE e+1=4(k+1) FEETIERL,

4. e=4k+1 DL E e+ 1=4k+2 FFEHLEDTEk=0,e=1.

e=1

LU,g=2" -1 BEBEDL &, KERTFOREOEIIZIEITETHS. ZRFOHED 2 HD

W6, Q1 Q2 25K,
q=Q1Q2 DRREDEA 1.3 7SI S N 2.

o ¢ =Qi1Q2 DEREDE 1725 (Q1,Q2) DEEDE (1,1),(3,7),(9,9)

¢ ¢ =0Q1Q2 DREDHI3 45 (Q1,Q2) DREDE (1,3),(7,9)
g=01Q:Q3s DEREDEN 1,3 725 LARAREMEDL D 2 D & G S B THRD & .
g=Q1Q2Q3 DEEBDEMN 1,7 726 K ABAHEMED H 20 e I ETERLFARS & L.

R

qul

ee=2 modd D& X ¢g=13,33,73,93 mod 100.



H3E P EECLTLHTEM

# 3.5: modl0 TORERKR

© N w =
© N W e
- = © W w
W © = ==
—_ W N oo

e e¢c=0 mod4d D& & ¢q=01,41,61,81 mod 100.

17



H3E P EECLTLHTEM

3.08 P=5
N, = Pp?;l
#36: P=5
) (2p+1)= N, = 7% a
2 (5)=5 (6)=2*3 30
3 (N=T (31)=31 75
5 (11)=11 (781)=11*T1 488125
7 (15)=3*5 (19531)=19531 305171875
11 (23)=23 (12207031)=12207031 119209287109375
13 (27)233 (305175781)=305175781 74505805908203125
17 (35)=5*7 (190734863281)=409*466344409 29103830456695556640625
19 (39)=3*13 (4768371582031)=191*6271*3981071 A
93 (47)=47 B C
20 (59)=59 D E
31 (63)=32#7 F G
#*3.7. P=5
P 2p+1)= (PP-1)=2fF a
37 (75)=3 52 H I
41 (83)=83 J K
43 (87)=3*29 L M
AT (95)=5*19 N 0
53 (107)=107 P Q
59 (119)=T*17 R s
61 (12 ):3*41 T U
67 (135)=3 1% W
71 (143)= 11*13 X Y
73 (147)=3 * 72 Z Al
79 (159)=3*53 Bl c1

A = 18189894035457611083984375

B = (2980232238769531) = 8971 x 332207361361

C = 7105427357601001262664794921875

D = (46566128730773925781) = 59 * 35671 x 22125996444329
E = 1734723475976807094402611255645751953125



H3E P EECLTLHTEM 19

F = (1164153218269348144531) = 1861 * 625552508473588471

G = 1084202172485504434007219970226287841796875

H = (18189894035458564758300781) = 149 % 13971969971 * 8737481256739

I = 264697796016968855958850777824409306049346923828125

J = (11368683772161602973937988281) = 2238236249 * 5079304643216687969

K =103397576569128459358926086506471619941294193267822265625

L = (284217094304040074348449707031) = 1644512641 * 172827552198815888791

M = 64623485355705287099328804067909004515968263149261474609375

N = (177635683940025046467781066894531)

= 177635683940025046467781066894531

O = 25243548967072377773175314089049123822405817918479442596435546875

P = (2775557561562891351059079170227050781)

= 5960555749 * 17154094481 * 27145365052629449

Q = 6162975822039154729779129416271767418766813761976663954555988311767578125

R = (43368086899420177360298112034797668457031) = 21180247636732981%2047572230657338751575051

S = 1504632769052528010199982767644474467607883239050892143495730124413967132568359375

T = (1084202172485504434007452800869941711425781) = 8419x918585913061x140194179307171898833699259
U = 940395480657830006374989229777796542254932228577235520106114563532173633575439453125

V = (16940658945086006781366450013592839241027832031)

= 269 * 1609 * 26399 * 2454335007529 * 604088623657497125653141

W = 229588740394978028900143854926219858948958116553660212255660866276230080984532833099365234375
X = (10587911840678754238354031258495524525642395019531)

= 569 * 18607929421228039083223253529869111644362732899

Y =89683101716788292539118693330554632401936764280094891810084234418098958485643379390239715576171¢
Z = (264697796016968855958850781462388113141059875488281)

= 4853479 * 5729041 * 9519524151770349914726200576714027279

Al = 560519385729926828369491833315[41digits]537278131581842899322509765625

B1 = (4135903062765138374357043460349814267829060554504394531)

= 205367807127911 * 58523123221688392679 * 344120456368919234899

C1 = 136845553156720417082395467118[50digits]744322988204658031463623046875

3.0.9 KRKEDH

a = 25,75 mod 100 I$K D TD.
LOFEELL,

e ec=2 mod4 75 ¢g=31,a="75 mod 100.
e e=0 mod4 %5 ¢=81,a =25 mod 100.

DO SLDHESIED— NTH 2 ESIEHEFE KAFEL <FEIU 72,
%57, 398 R CHAIIZEH T 5.
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3.0.10 P=7
Np — Pp?;l
#38 P=7
p (2p+1)= (N,) = 77 a
2 (5)=5 (8):23 56
3 (=7 (57)=3*19 2793
5 (11)=11 (2801)=2801 6725201
7 (15)=3*5 (137257)=29*4733 16148148793
11 (23)=23 (329554457)=1123%293459 93090977300134793
13 (27)=33 (16148168401)=16148168401 223511436608353935601
17 (35)=5*7 (38771752331201)=14009*2767631689 1288498953284568548534420801

19 (39)=3*13 (1899815864228857)=419*4534166740403 3093685986836262112339927626793



H3E P EECLTLHTEM

#39: P=7
D (2p+1)= (N,) = 731 a
23 (47)=47 (4561457890013486057)=47*3083*31479823396757 A
29 (59)=59 (536650959302196621139601)=59*127540261*71316922984999 B
31 (63)232 *7 C D
37 (75)=3x 52 E F
41 (83)=83 G H
43 (87)=3*29 I J
47 (95)=5*19 K L
53 (107)=107 M N
59  (119)=T*17 o P
61 ( )23*41 Q R
67 (1 35)233 S T
71 (143)=11*13 U |4
73 (147)=3 % 7? w X

21
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A = 17834484070599672225407746556059132793

B = 246852216102829623577350845421202364881743396401

C' = (26295897005807634435840457) = 311 % 21143 % 3999088279399464409

D = 592692170862893926209219560171029203619130597664793

E = (3093685986836262383742193945201) = 223 * 2887 * 4805345109492315767981401
F = 8203622558697478826660309198389254312666780494848270305646801

G = (7427940054393865983365007662428001) = 83 * 20515909 * 4362139336229068656094783
H = 47292251530001784637410177127186118373220132474676100080318673652001
I = (363969062665299433184885375458972057)

= 166003607842448777 » 2192537062271178641

J = 113548695923534284914421835282373872709889396348036286703487710014262793
K = (873889719459383939076909786476991909257)

= 13722816749522711 * 63681511996418550459487

L = 6545856358086863692089439104576641840714624343426304270223
50295255757960808793

M = (102812251604677061048459359469231621132196401)

= 8269 * 319591 * 38904276017035188056372051839841219

N = 9060307782877217926754915842544557323346169012644208670628797275051
070279034171965187601

O = (12095758589038651555290195182195630994581774400857)

= 459257 x 134927809 * 550413361 * 354639323684545612988577649

P = 1254063221522591234440805721152441125518421478503867792800074932
27585324645254553813463672815486793

Q@ = (592692170862893926209219563927585918734506945642001)

= 367 * 4759 x 177237331 * 1914662449813727660680530326064591907

R = 301100579487574155389237453648[42digits]978837401438140457906182478001
S = (69729641209848607524588472476516555753196007647835795257)

= 228337 % 147300841 * 206244761 * 10052011757370829033540932021825161

T = 416761959707504329552743754033[52digits]988654120686252470466511138793
U = (167420868544846506666536922416116250363423614362453744412457)

= 990643452963163 * 169002145064468556765676975247413756542145739

V = 240254976208378066650998674599[59digit s]692282259881493512306080724793
W = (8203622558697478826660309198389696267807757103760233476210401)

= 439 * 3675989 * 359390389 * 1958423494433591 * 7222605228105536202757606969
X = 576852197876315738029047817714[62digits]229828085800348831357942813601

3.0.11 REODOH

p=e+1 FEBEZIRELTVWEDT, e=0,2 mod4 DIFEIZH S\,



BIE P ERIEETIHHERM 23
ee=1 mod4d %5 ¢=01,a=93 mod 100.
e e=3 mod4 %5 ¢=57a=01 mod 100.

SERA.
72 =49 = —1 mod 50,7* = 2401 = 1 mod 100, 21T 5.

(1) e=2, modd D& & p=e+1=4k+3. 77 = 7%+3 = 2401% . 73 = 343 mod 600.

6N, =7° —1 =342 =6 x 57 mod 600

N, =57 mod 100.

£oT
ap = T°N, = T*+2N, = 49 x 57 = 2793 = 93 mod 100.

(1) e=0, modd D& & p=e+1=4k+1. 77 = 7%+ = 2401 . 7= 7 mod 600.
ZNn&Y —
N, = ——

=1 d 100.
» 5 mo

W Z Iz
ap = 71’71Np = 74kNp =1= modl100.
EIEHEE K Z OGE O U 72, i@ & IIEERHICRE L 72 (2015/3/27).
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3.0.12 P=11

N, = Pp?;l
#% 3.10: P =11
e p (2p+1) (N,) = 77 a
1 2 (5)=5 (12)=2%*3 132
2 3 (1)=7 (133)=7*19 16093
4 5 (11)=11  (16105)=5%*3221 235793305
6 7 (15)=3*5  (1948717)=43*45319 3452271037237
10 11 (23)=23  (28531167061)=15797*1806113 740024994423222267661
12 13 (27)=3%  (3452271214393)=1093*3158528101 10834705943388058361345353
16 17  (35)=5*7  (50544702849929377)=50544702849929377
18 19  (39)=3*13  (6115909044841454629)=6115909044841454629

22 23 (47)=47
28 29  (59)=59
30 31 (63)=3%x7
36 37 (75)=3 %52
40 41 (83)=83
42 43 (87)=3*29
46 47 (95)=5*19

Z NS o W
Crm~QmAa®e

A0 = 2322515441988780809505203793273697

A = 34003948586157739898684696499226975549

B = (89543024325523737224653) = 829 x 28878847 x 3740221981231

C = 7289048368510305214290278538501245253967902613

D = (158630929717149157441443670489) = 523 * 303309617049998388989376043

E = 22876156239024650606645326473334848325625895160495412605609

F = (19194342495775048050414684129181) = 50159 * 2428541 x 157571957584602258799

G = 334929803495559909531894224896304907162715367932636041603766981

H = (34003948586157739899240688230576198697) = 2591x36855109%136151713%2615418118891695851
1 =1051153199500053598403188407217590190704579879232264635077522314892256470617

J = (497851811249935469864782916383866125124241)

= 83 % 1231 x 27061 * 509221 * 14092193 * 29866451 * 840139875599

K = 225324023604401248793730853803334956796672939988861482205529251845184623522089398641
L = (60240069161242191853638732882447801140033173)

= 1416258521793067 * 42534656091583268045915654719

M = 3298969029592038683589013430534627102460089171541311810885973997778797699690196049501133



H3E P EECLTLHTEM 25

N = (881974852589746930929124688131918256491225687357)

= 2069 * 22666879066355177 * 18806327041824690595747113889

O = 7071633096370052987228539828633738974356170631456409943
— — 18500556468267327181081133208187483831077

3.0.13 RKEODOHE

REBRLUTE ENVRFERP R TI 0.
e=0 mod4d D& X ¢=1,3,5,7,9 mod 10
e=2 mod4d D& Z ¢g=1,3,7,9 mod 10

P=11 PZNIEFCHF2EBY 228 380172 LRPLIDISITKEOED 1,2 H7D
BOMEIZ 10 EEBFTHONZEE RO T, RHAMNRFERIZTERY, WS 225 TES.

3.0.14 P =13

Np — P%l
# 3.11: P=13
p  (2p+1)= (Np) = 7 a
2 (5)=5 (14)=2*7 182
3 (1)=7 (183)=3*61 30927
5 (11)=11 (30941)=30941 883705901
7 (15)=3*5 (5229043)=5229043 25239591813787
11 (23)=23 (149346699503)=23*419*859*18041 20588710756109377851047
13 (27)=33 (25239592216021)=53%264031*1803647 588034167905566113995468101

17 (35)=5*7  (720867993281778161)=103*443%15798461357509
19 (39)=3*13  (121826690864620509223)=12865927*9468940004449
23 (47)=AT

29 (59)=59

31 (63)=3%x7
37 (75)=3 % 52
41 (83)=83

43 (87)=3%29
A7 (95)=5%19

QT X ~Q QA
N2 YO W

A = 479677535758244089774221240729252401
B = 13700070098791209449615908553795581328767



H3E P EECLTLHTEM 26

C = (3479492117784426363920483) = 1381 * 2519545342349331183143

D = 11175568059437494512804842434187269399079517489227

E = (16794843869550929233208663030981) = 1973 % 2843 % 3539 * 846041103974872866961

F = 260369335940854550834324579101958487505450742744381795527146101

G = (2838328613954107040412264052235803) = 311 * 1117 % 8170509011431363408568150369

H = 7436408603806746826379144303731073041582189762751733789770879453347

I = (13700070098791209449625279837708244444861) = 1481 * 67495678093 * 4287755796749
31964044249933 J = 173254080657039673337315704257336335416015022123686381380502857325209484698165901

K = (391287702091575733090747617444785169589677401)

= 6740847065723 * 58047259977349384372529747126587

L = 141328676130559126457053015638459738428404628572768084246239884360142050818445913276235001
M = (66127621653476298892336347348168693660655480783)

= 119627 * 552781743698966779174737704265497702530829

N = 4036488318964899210739891179650048589253664597521401595524858

738280209909925044539466403307527

O = (1888671002044936572664018416611046059641981186645643)

= 183959 * 19216136497 * 534280344481909234853671069326391741

P = 329268752673731520686918237543[43digits]852840982402455585532753634387

3.0.15 REODH
RKEBET DL,
ee=0 mod4d %5 ¢g=1,a=1 mod 10.
e e=2 mod4 75 ¢g=3,q=7 mod 10.

13* =1 mod 10. ZOME %> TIHHTE 5775 5.



H3E P EECLTLHTEM

3.0.16 P =17 DBPREH

*3.12: P=17
p (2p+1)= (Np) = 72 a
2 (5)=5 (18)=2x 32 306
3 (7)=7 (307)=307 88723
5 (11)=11 (88741)=88741 7411737061
7 (15)=3%5 (25646167)=25646167 619036125548023
11 (23)=23  (2141993519227)=2141993519227  4318245869562919805432923
13 (27)=33 A B
17 (35)=5*7 C D
19 (39)=3*13 E F
23 (47)=47 G H

A=(619036127056621)=212057*2919196853

B= 360664213271775112269833297581
C=(51702516367896047761)=10949*1749233*2699538733

D= 2515906069432996448706321616411281521041
E=(14942027230321957802947)=229*1103%202607147*291973723

F= 210130990825113296392653823244423862968703523
G=(1247973056303720237659941607)=47%26552618219228090162977481
H= 1465822822832986806979099496452603964256853795297401223

27
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3.0.17 P =19 ODBPRLH

#£3.13: P=19
p (2p+1)= (N,) = 7 a
2 (5)=5 (20)=22*5 380
3 (7)=T7 (381)=3*127 137541
5 (11)=11 (137561)=151*911 17927087081
7 (15)=3*5 (49659541)=701*70841 2336276856400621
11 (23)=23 (6471681049901)=104281*62060021 39678305316298170811527701
13 (27)=33 A B
17 (35)=5*7 c D
19 (39)=3*13 E F

A=(2336276859014281)=599*29251*133338869

B= 5170916427125338184627482845241
C=(304465936543600121441)=3044803%*99995282631947

D= 87820585119825665555381186232873824348321
E=(109912203092239643840221)=109912203092239643840221
F= 11444866473400800560844914118060307887728197861

28
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3.0.18 P =23 DBPRLH

*3.14: P=23
p (2p+1)= (Np) = 72 a
2 (5)=5 (24)=23*3 552
3 (1)=7 (553)=T*79 292537
5  (11)=11 (292561)=292561 81870562801
7 (15)=3*5  (154764793)=29*5336717 22910743717655977
11 (23)=23 A B
13 (27)=33 C D
17 (35)=5*7 E F
19 (39)=3*13 G H

A=(43309534450633)=11*3937230404603

B= 1794162914577065657306289817
C=(22910743724384881)=47691619*480393499

D= 502080344178161156557235817166801
E=(6411365434575589496641)=103*62246266355102810647
F= 39318406442815392450806435199657663047640001

G=(3391612314890486843723113)=2129*63877469*24939218613613
H= 11002902177363902238826201492329237570873472728697

29
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P ED S IR DHESEH AT E:
N, i p=2P=—1 mod 4(P=37,11,19,23, --- ) DY & p? = 4 THN 5.
p > 2 XA

3.1 7INREFAT—DHER(—RDBE)

DA HEI P T, N, = P’;l DHEHHT (FE) Q IZ2WVWT P —1%0mod Q D

PP =1mod Q

12755, £ 5T modQ T P OREER p THh3B. PAQ ICL D, 7 2 L<D/NEHIZ X
P l=1mod Q 2DT Q-1 1l p TEIND. XoTQ—-1=kp EEIFIEZN Q,pldtb
ZEBAEDT k EH. LT, Q=1+2kp LB, F1 T — DA & 5T

e (3
()

WIZE Q = 2p+ 1 DFEEK (p : Sophie Germain ) £ 9 5. TSI P —1% 0mod Q D
(5) =1 &b5ET 52, P=n® mod Q il n 55 5.

Q-1

P2 =PPF =1 mod Q. AT

Q-1

PP =P

=n?1'=1 modQ

&Y, ERWT QI PP —1 ORRTIZARS. P-1#£0mod Q DT Q E N, = 2= 0%
SR
U723 TIRDFERDEEH T & 72.

BIE 1 AR P 0L E N, = P ORBAT (8) Q KovT (§) =1
EH QX+l 2T 5.
(g) =1 ®2RET B L, Q 1k N, DEMINT-.

ZOMBIFIP=20rE, 7z AAT—IZLDRINT.
JEMN P THRIUSRZLT B Z &bz,
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1% Lagrange DR D —f4k.

WE4pEFEBEL, N, =L 2B g=2p+11F N, DHFET 5.

P
ZDEE g=2p+1 HFHEH

Proof.
g=2p+1 FFEHTLVET L. ZTORNDERTE2LD ¢ £ 5. 2p+1> ¢ 2727, q
L N, DERTRDT qo £ P.

PP =PN,+1=1 mod qo.
p BFEBBRDOT g 2L Lz P ORETHS. 7 2 Vv O/NEHEHNT
PPt =1 mod qo.
WRIZ, qo—11%p DI &< g—1>p Il
WH1>@ >p +2p+1>2p+1) + 1.

INTHF L.
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3.1.1 =44

P=T,p=T30LED W =N, DEERKT B IZD\VT B—1 ORENRNT/H#%ETLAER
ZRIZHEIT S, 2,73 2R HNTITRE > TW5D Z & DR,

p =173, W = 439 % 3675989 * 359390389 * 1958423494433591 * 7222605228105536202757606969
IZDOWT

1 ?7- B=439, A is B-1, factorize(4,S),exps(S,SX).
sX = [2, 3, 73].

2 7- B=3675989, A is B-1, factorize(A,S),exps(S,SX).
SX = [272, 73, 12589].

3 7- B=3675989, A is B-1, factorize(A,S),exps(S,SX).
SX = [272, 73, 12589].

4 7- B=359390389, A is B-1, factorize(A,S),exps(S,SX).
SX = [272, 3, 7, 29, 43, 47, 73].

5 7- B=1958423494433591, A is B-1, factorize(A,S),exps(S,SX).
SX = [2, 5, 73, 2682771910183].
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3.2 p: Sophie Germain 3&#{

UTFTRHFH P ICHUCTEDOREMARE PP IZOWT N, = E5 BB S R0 GaEH>.
q=2p+1 LFEBULRZHEITRE LT,

3.2.1 P=3
#315: P=3,q=2p+1 HHEHK
p g=2p+1 (N, )= R #77 fift
2 5 (4) =22
3 7 (13)=13
5 11 (121)= 112
11 23 (88573)=23*3851
23 47 (47071589413)=47*%1001523179
29 59 (34315188682441)=59*28537*20381027
41 83 (18236498188585393201)=83*2526913*86950696619
53 107 (9691622833840009948398361)=107*24169*3747607031112307667
83 167 A=B
89 179 C=D

A = (1995419197093669964767123337786174517613)

B =167 % 12119 % 1036745531 * 950996059627210897943351
C = (1454660594681285404315232913246121223340241)

D =179 % 1611479891519807 * 5042939439565996049162197

q=2p+1 M N, DE/NENT L5,
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3.2.2 P=5
#3.16: P=5,q=2p+1 HHEHK

p  q=2p+1 (N, )=F K5 i
2 5 (6)=2*3

11 (781)=11*71
23 47 (2980232238769531)=8971*332207361361
29 59 A
41 83 B
53 107 C
83 167 D=F
89 179 F=G
113 (227)=227 H=1I
131 (263)=263 J=K

(46566128730773925781) = 59 x 35671 x 22125996444329
(11368683772161602973937988281) = 2238236249 x 5079304643216687969
(2775557561562891351059079170227050781) = 960555749+17154094481+27145365052629449

(2584939414228211483973152162718633917393162846565246582031)

20515111 * 1431185706701868962383741 * 88040095945103834627376781
(40389678347315804437080502542478654959268169477581977844238281)

179 % 9807089 * 14597959 x 834019001 * 8157179360521 * 231669654363683130095909
H = (2407412430484044816319972428231159148172627060269235244049923494458198547363281)
I = 2939 % 6329 * 129499 * 308491 * 304247586761 * 2084303944451

- %620216264269531 * 8237123176890810696379

J =918354961579912115600575419704879435795832466228193
3761787122705300134839490056037902832031)

K = 2621 % 23928199 * 34720241 * 16815642611861* —
250805666433416532678429525124977090318975999001796354124089

A
B
c
D
E
F
G

q=2p+170 N, DERNEKXTL725DIF ¢ = 11,179,
p=23 TD (N,) DERBUME 8971 x 332207361361 (ZDWTEERNT Q D Q — 1 DRI
fiR 2475

?- A=8971,B is A-1, factorize(B,BB),exps(BB,J).
8971,

8970,

BB=1J,J=[2, 3,5, 13, 23].

o =
1]
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3 7- A=332207361361,B is A-1, factorize(B,BB),exps(BB,J).
A = 332207361361,

B = 332207361360,

BB = [2, 2, 2, 2, 3, 3, 5,7, 23]|...],

J = [2"4, 372, 5, 7, 23, 293, 9781].

B 2END 2x 23 #HRBUZHD.
p=29 TD (N,) DEKEIM 59 * 35671 * 22125996444329 12D\ T

4 7- A=59,B is A-1, factorize(B,BB),exps(BB,J).
A =59,

B = 58,

BB =1J, J=[2, 29].

5 7- A=35671,B is A-1, factorize(B,BB),exps(BB,J).
35671,

35670,

BB=1J, J=[2, 3, 5, 29, 41].

6 7- A=22125996444329,B is A-1, factorize(B,BB),exps(BB,J).
A = 22125996444329,

B = 22125996444328,

BB = [2, 2, 2, 7, 29, 13624382047],

J = [2"3, 7, 29, 13624382047].

Blx&nd 2 x29 2K D.
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3.23 P=7
£317: P=T7,q=2p+1 HFEK
p q=2p+1 (N, )=F K #57 fi
5 (8)=23
7 (57)=3*19
11 23 (329554457)=1123%293459
23 47 (4561457890013486057)=47*3083*31479823396757
29 59 (536650959302196621139601)=59*127540261*71316922984999
41 83 A
53 107 B=C
83 167 D=F
A = (7427940054393865983365007662428001) = 83 * 20515909 * 4362139336229068656094783
B = (102812251604677061048459359469231621132196401)
C = 8269 * 319591 * 8904276017035188056372051839841219
D = (2317320324970087447233098679232119852283366872016190787490668645944057)
E = 167x66733%76066181x7685542369+62911130477521%30356796705742318624275418445601

q=2p+17 N, DER/INEHT L BDI g = 47,59, 83, 167.

ec=1mod4 75 ¢=01,a =93 mod 100.

e c=3 mod4 725 ¢g=57,a =01 mod 100.

AIERA.

72 =49 = —1 mod 50,7* = 2401 =1 mod 100, IZ{EET 5.

(1)e=2, modd D& E p=e+1=4k+3. 77 = 7%+ =2401% . 73 = 343 mod 600.

&b
6N, =77 —1 =342 =6 x 57 mod 600
W Z 4z
N, =57 mod 100.
£oT

ap = T°N, = T*+2N, = 49 x 57 = 2793 = 93 mod 100.

(1)e=0, modd D& E p=e+1=4k+1. 77 = 7%+ =2401% . 7 =7 mod 600.
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ZhEb
-1

N, = 5 =1 mod 100.

WwZIZ
ap = TN, = 7N, =1= mod100.

EISHEE K Z OB O U 72, )@ & IFIEFBHCHEE U 72 (2015/3/27).

3.24 P=11
#318: P=11,g=2p+1 HEHK
p qg=2p+1 (Np) =2 K77 iRt
2 5 (12)=22 %3
3 7 (133)=T7*19
5 11 (16105)=5*3221
11 23 (28531167061)=15797*1806113
23 47 (89543024325523737224653)=829*28878847*3740221981231
29 59 (158630929717149157441443670489)=523*303309617049998388989376043
41 83 X=Y
53 107 A=B
83 167 C=D

X = (497851811249935469864782916383866125124241)

Y = 83 % 1231 27061 * 509221 % 14092193 % 29866451 * 840139875599

A = (1562472251828744662703731061631669238387852269920031433)

B = 107 * 351497 % 6005113 + 6918082374901313855125397665325977135579
C = (27264206856132551104041433310203529772397431215022163096159
— — 207985879419668700193602213)

D = 167 % 12119 % 178057577 * 52447614013
1442525225996981034595894901431683672700025887063977893738081
q=2p+17 N, DRE/NZHETLRBDIE q=7,83,107,167

3.25 P=13

A = (7427940054393865983365007662428001) = 83 * 20515909 * 4362139336229068656094783
B = (102812251604677061048459359469231621132196401)

C = 8269 * 319591 * 38904276017035188056372051839841219

D = (2317320324970087447233098679232119852283366872016190787490668645944057)

E = 167x66733%76066181+7685542369%62911130477521+303567967057423x18624275418445601
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#319: P=13,q=2p+1 HHEK

p q=2p+1 (N, )= K # 57 i
5 (8)=23
7 (57)=3*19
11 23 (329554457)=1123*293459
23 47 (4561457890013486057)=47*3083*31479823396757
29 59 (536650959302196621139601)=59*127540261*71316922984999
41 83 A
53 107 B=C
83 167 D=F
89 179 F=G

F = (272630418912405818079526826512979668501285829125832829957489675526672381601)

G = 1805633%18489605314740987765913+8166146875847876762859119015147004762656450569

q=2p+17M N, DE/NEKNT L7450 q=47,59,83,167

p=89 DL EDG = 1805633+18489605314740987765913+8166146875847876762859119015147004762656450569
DEZRBUIZDNT

?- A=1805633,B is A-1, factorize(B,BB),exps(BB,J).

A = 1805633,
B = 1805632,
J = [276, 89, 317].

7- A=18489605314740987765913,B is A-1, factorize(B,BB),exps(BB,J).
18489605314740987765913,

18489605314740987765912,

[2-3, 3, 7, 89, 89839, 13764595178129].

« ™
1]

Bi3EbL6H 2x89 ZHRBITKD.



BA4E PHETEH

4.1 FEz5H5H5

SRS SITHOT, c+1 2AM (e+1=2 BT 2) ZHILTHERDP S DB LS 10 £
KA 6 £7212 8, 13RI 0 RZLT VW3,

et 1 BEHMERFRE LTV BEHE, $4 LhSEaa i, (354 522 5) EITATHE N,

#41: P=2
26 -1 Q=2%*"1-1 ESPRp Gy a: $95956 2
2 3 3 6
3 7 7 28
5 31 31 496
7 127 127 8128
9 511 XT3 130816
11 2047 23*89 2096128
13 8191 8191 33550336
15 32767 7*31*151 536854528
17 131071 131071 8589869056
19 524287 524287 137438691328
21 2097151 72 % 127 % 337 2199022206976
23 8388607 47*178481 35184367894528
25 33554431 31*601*1801 562949936644096
27 134217727 T¥73*¥262657 9007199187632128
29 536870911 233*1103*2089 144115187807420416
31 2147483647 2147483647 2305843008139952128
33 8589934591 7*23*89*599479 36893488143124135936
35 34359738367  31*71*¥127*122921 590295810341525782528
37 137438953471 223*616318177 9444732965670570950656
39 549755813887  7*79*8191*121369 151115727451553768931328

39

§9595¢ 28 o DREDEIL 6,8,6,8,--- DIEFHEIIEVIEEI N, Q =221 —1 DREDEIL H¥)
ERIETE 71,71, ERDIERICROIEINTWS
DIEOIRLIZIRD Z ST,



AR §9958E

ZITMEHLT Q=2%"1—1 LHFZELE a DT 2H OEEIMLRTH.

40
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F#42: P=2
26 -1 Q=2%"1-1 FEKNHEHIME QDF2H a Q DT 2H;
3 7 7 7 28 28
5 31 31 31 496 96
7 127 127 27 8128 28
9 511 773 11 130816 16
11 2047 23*89 47 2096128 28
13 8191 8191 91 33550336 36
15 32767 7*¥31*151 67 536854528 28
17 131071 131071 71 8589869056 56
19 524287 524287 87 137438691328 28
21 2097151 72 % 127 % 337 51 2199022206976 76
23 8388607 47%178481 7 35184367894528 28

Q OF 2H7 OBUE 7,31,27,11,47,67,71,87,37,7;JAHIX 10)

41

a OF 2K OBUE 28,96,28,16,28,36,28,56.28,76,28; (1% 10); 28 A1 DB E 12 3. Zhidss

2 DIEEE.

STRBD R 2H OHEHELRERIEDHLZ 7.

599956 B EAE UTRER, T 2 M7 OBDELDHES B BAINZ R A TE 72,

BRI DA CHEABINT E. T OFER, F 2 OBAEM 10 TIEL < Z{d 5.
SRR, 5 WIXEEZ ST, FEERMP DL 2O MO E A REWIREBIZ 2 0 21k

DRUHPRZT S5m0 T V5.
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4.1.1 FHIM DA

DR CIEZ 0AMEOR R 2 FEHT 5.
Q=2"%"1-1, 72 Q% Qo1 LEE, HHTERH a & a1 EHESZEITT S,
Q3=22—-1="7,Q23=2%—15BDT Qo3 — Q3 =22 — 23 =23(220 — 1). ZDOEAH* 100 DfF
BMTHbrILr2iRLLD.
210 = 1024 = 24 mod 100 ZFHT 2 & 220 =242 =576 =76 (& D 220 — 1 = 75.
411595 L
4(2*° —1) =300 = 0 mod 100

Qa3 — Q3 = 2°(2°° — 1) =0 mod 100

Q20m+3+21 — Q3121 = 0 mod 100.

L=1,2341Z)50TQ32.=Q5=2"-1=31,Q;,=2"-1=32x4—-1=17, LEHHEL%
T
27,11,47,67,71,87,37,7.
Inhs AN 10 Bbhrotz.
E=20m+3+2L LB LE
Q¢ = Q3421 mod 100.

ag = 2571Q§ fJ‘ﬁJZ URVASR

ag = A342L = 22+2LQ3+2L mod 100.

DD L E N RTRY.
Q¢ — Qzqop, = 2571 — 22120 = (220m _ 1) % 22142 = ) mod 100 IZHEE LT

ag — azor = 2571Q¢ — 227 Qs 01,
=271Q¢ — (Qa420) + 271 — (22725) Q5401
= 0. mod 100.
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4.1.2 P =2; BPEZL2HD p,Q,a Zikb

#*4.3: P=2
p=2e—1 Q=2"—-1 a=2P"1Q
3 7 28
5 31 96
7 27 28
9 11 16
11 47 28
13 91 36
15 67 28
17 71 56
19 87 28
21 51 76
23 7 28
25 31 96

JAR 1 (21 —1)/2 = 10.

INEDSERBOT 2 KL, 28,96,16,36,56,76 D ENAIT R D.

43
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4.2 P A%KETHHBFTEN
—MRIZ P 2HERE U, p=c+1 BPHBDODLE ¢=

FHETEHE VD,

4.2.1 P =3 BrEHOEX

#£44: P=3

2 —1  (3%71—1)/2 = RN FE

44

Pl it Ca=piq & P 2EET B

P

a: FHPELE

3 (13)=13

5 (121) = 112

7 (1093)=1093

9 (9841)=13*757

11 (88573)=23*3851

13 (797161)=79716

15 (7174453)=112 % 13 * 4561
17 (64570081)=1871*%34511
19 (581130733)=1597*363889

21 (5230176601)=13*1093*368089
23 (47071589413)=47*1001523179
25
27
29
31
33
35
37
39

oER~QmAQ®

A = (423644304721) = 112 % 8951 * 391151

B = 119649664615167550026801

C = (3812798742493) = 13 * 109 % 433 % 757 x 8209
D = 9691622833838739015484197
E=(34315188682441)=59*28537*20381027

F= 785021449541029367424039801

G= 308836698141973 = 683*102673*4404047
H=63586737412824202325875602477

I= 2779530283277761 = 13*23*3851%2413941289

117

9801
796797
64566801
5230147077
423644039001
34315186290957
2779530261754401
225141952751788437
18236498186842001001
1477156353259726319517

N2 OO
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J= 5150525730438767800476679208001

K = 25015772549499853 = 112 * 71 * 1093 * 2664097031

L= 417192584165540258547337814514357
M=225141952945498681 = 13097927*17189128703

N= 33792599317408761542712904163659401

O = 2026277576509488133 = 132 x 313 x 6553 * 7333 * 797161
P= 2737200544710109690363152107948379837

45



HATE 95T 46
§9995E R D Q F2M & a F2Mr 2EEH L.
F 45 P=3
2t —-1 Q= (3%"1-1)/2 Q DAL i a: WEEEE  Q F2M a F2H
3 13 13 117 13 17
5 121 112 9801 21 1
7 1093 1093 796797 93 97
9 9841 13*757 64566801 41 1
11 88573 23*3851 5230147077 73 77
13 797161 79716 423644039001 61 1
15 7174453 112 % 13 % 4561 34315186290957 53 57
17 64570081 1871*34511 A 81 1
19 581130733 1597*363889 B 33 37
21 5230176601 13*1093*368089 C 1 1
23 47071589413 47%1001523179 D 13 17
25 423644304721 112 % 8951 * 391151 E 21 1
27 3812798742493  13*109*433*757*8209 F 93 97
29 34315188682441 59%28537%20381027 G 41 1

A=2779530261754401
B=225141952751788437
C=18236498186842001001

D=1477156353259726319517

E=119649664615167550026801
F=9691622833838739015484197
G=785021449541029367424039801
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4.3 P=3; 8HTE2HD p,Q,a £t

#£46: P=3

p=2—1 Q=N, a=PrQ

3 13 17
5 21 1
7 93 97
9 41 1
11 73 7
13 61 1
15 53 o7
17 81 1
19 33 37
21 1 1
23* 13 17
25 21 1

JE I (21 —1)/2 = 10.

3 7- B is 375.

B = 243.
?- C is 4374.
C = 3418801.
&b

3% =43 mod 200,43* — 1 =0 mod 200.

X 5T 320 _-1=0 mod 200.

320 1
2

=0 mod 100.

47
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4.3.1 P=5 OHEFZEHD p,Q,a Bk

Fz 47 P=5

p=2—1 Q=N, a=PrlQ

5 81 25
7 31 (0]

JEARE 1% 2

48
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4.3.2 P=T; BRZEHD p,Q,a £t

FzA48: P=17

p=2—1 Q=N, a=PrlQ

3 57 93
5 1 1
7 o7 93

49
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4.3.3 P=11; BBEZL2HD p,Q,a Zikb

AR (53 — 3)/2 =25

#4.9: P=11
p=2—1 Q=N, a=PrlQ
3 33 93
) ) )
7 17 37
9 69 89
11 61 61
13 93 53
15 65 65
17 77 97
19 29 49
21 21 21
23 53 13
25 25 25
27 37 57
29 89 9
31 81 81
33 13 73
35 85 85
37 97 17
39 49 69
41 41 41
43 73 33
45 45 45
47 57 77
49 9 29
51 1 1
53 * 33 93
59 ) )

50
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10 7- A is 11710.
A = 25937424601.

11 ?- B is 4601°5.
B = 2061869461571623001.

&y
11°° — 1 =0 mod 1000.

11°0 —1

= 100.
0 0 mod 100

51
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4.34 P=11 BHPRE2HOER

# 4.10: P =11
2¢ + 1 (112¢+1 —1)/10 Panid a
3 133 7*19 16093
5 16105 5%3221 235793305
7 1948717 43*45319 3452271037237
9 235794769 7¥19%1772893 U
11 28531167061 15797*1806113 1%
13 3452271214393 1093*3158528101 w
15 417724816941565 5%7%19%3221%195019441 X
17 50544702849929377 50544702849929377 Y
19 6115909044841454629 6115909044841454629 Z
21 740024994425816010121 A B
23 89543024325523737224653 C D
25 10834705943388372204183025 E F
27 1310999419149993036706146037 G H

U = 50544702828493489

V = 740024994423222267661

W = 10834705943388058361345353

X = 158630929717149119466460312165

Y = 2322515441988780809505203793273697

Z = 34003948586157739898684696499226975549

A =72 %19 %43 % 1723 * 8527 % 27763 * 45319

B = 497851811249935469864715641384372869123321

C = 829 % 28878847 x 3740221981231

D = 7289048368510305214290278538501245253967902613

E =52 %3001 * 3221 % 24151 * 1856458657451

F =106718957163359378642424086278988841454677198699025

G = T7%19x% 1772893 % 5559917315850179173

H = 1562472251828744662703731061512487473010580175674018157

52
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4.3.5 P =13; BBPZLHD p,Q,a it

# 411: P=13
p=2—1 Q=N, a=PrlQ
3 83 27
5 41 1
7 43 87
9 81 1
11 3 47
13 21 1
15 63 7

17 61

19 23 67
21 1 1
23% 83 27

JE#I (23 —3)/2 = 10

53
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436 P=13 D& EDHEBFRDHK

#* 4.12: P=13
2e +1 Q = (132t —1)/12 53 it a
3 183 3*61 30927
5 30941 30941 883705901
7 5229043 5229043 25239591813787
9 883708281 A B
11 149346699503 C D
13 25239592216021 E F
15 4265491084507563 G H
17 720867993281778161 I J
19 121826690864620509223 K L
21 20588710756120866058701 M N
23 3479492117784426363920483 O P
25 588034167905568055502561641 Q R
27 99377774376041001379932917343 S T
29 16794843869550929233208663030981 U Vv
31 2838328613954107040412264052235803 w X
33 479677535758244089829672624827850721 Y v/

A =32 %61 % 1609669

B = 720867993213800601

C =23 %419 % 859 x 18041

D = 20588710756109377851047

E = 53 % 264031 * 1803647

F = 588034167905566113995468101

G =3 %61 %4651 x 30941 % 161971

H = 16794843869550928905093964222707

I =103 x 443 * 15798461357509

J =479677535758244089774221240729252401

K = 12865927 * 9468940004449

L = 13700070098791209449615908553795581328767

M = 3 %43 * 61 * 337 * 547 * 2714377 * 5229043

N = 391287702091575733090746033697803929523057501
O = 1381 % 2519545342349331183143

P = 11175568059437494512804842434187269399079517489227
@ = 701 % 9851 * 30941 * 2752135920929651
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2
A

R = 319185399345594280780219112362033386548297277812147401

S = 33 % 61 x 650971 * 1609669 * 57583418699431

T = 9116254190709518253363838069456302175911679184810336544087

U = 1973 % 2843 * 3539 * 846041103974872866961

V' = 260369335940854550834324579101958487505450742744381795527146101

W = 311 % 1117 x 8170509011431363408568150369

X = 7436408603806746826379144303731073041582189762751733789770879453347

Y =3%23 %61 %419 %859 % 18041 * 17551032119981679046729

Z = 212391266133324496108214740458863183339538614689722045030030778150037601

7- A is (13720-1)/12.
= 1583746981240066619900
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4.3.7 P=17; BBPZLHED p,Q,a 1t

#413: P=17
p=2—1 Q=N, a=PrlQ
3 7 23
5 41 61
7 67 23
9 81 21
11 27 23
13 21 81
15 87 23
17 61 41
19 47 23
21 1 1
23% 7 23

JE#I (23 —3)/2 = 10

56
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4.3.8 P =19; BBEZL2ED p,Q,a it

% 4.14: P=3
p=2—1 Q=N, a=PrlQ
3 81 41
5 61 81
7 41 21
9 21 61
11 1 1
13 81 41
15 61 81
17 41 21
19 21 61
21 1 1
23%* 81 41

JE#I (23 —3)/2 = 10

57
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4.3.9 P =23; BBPZEHD p,Q,a it

JE#I (23 —3)/2 = 10

# 4.15: P=23
p=2—1 Q=N, a=PrlQ
3 53 37
5 61 1
7 93 77
9 21 1
11 33 17
13 81 1
15 73 57
17 41 1
19 13 97
21 1 1
23 53 37

58
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4.3.10 P =31; BHEZE2HD p,Q,a Bk

# 4.16: P =31

p=2—1 Q=N, a=PrlQ

3 93 73
5 3 )
7 37 97
9 89 49
11 61 61
13 93 33
15 65 65
17 97 57
19 49 9
21 21 21
23 13 93
25 25 25
27 o7 17
29 9 69
31 81 81
33 73 53
35 85 85
37 17 7
39 69 29
41 41 41
43 33 13
45 45 45
47 7 37
49 29 89
o1 1 1
53* 93 73

AR (53— 3)/2 =25
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4.3.11 P =37; BHEZE2HD p,Q,a Bk

# 417 P =37

p=2—1 Q=N, a=PrlQ

3 7 83
5 21 81
7 87 83
9 41 61
11 67 83
13 61 41
15 47 83
17 81 21
19 27 83
21 1 1
23* 7 83
25 21 81

I (23 — 3)/10



4B PHERK
4.3.12 P =41; BBTEHD p,Q,a &1k

P =410 Z5H5aEeBoAIE 50, K4725 0.

# 4.18: P =41 §iE5

p=2—1 Q=N, a=PPQ

3 23 63
5 5 )
7 47 27
9 49 29
11 11 11
13 33 73
15 15 15
17 o7 37
19 99 39
21 21 21
23 43 83
25 25 25
27 67 47
29 69 49
31 31 31
33 53 93
35 35 35
37 7 57
39 79 99
41 41 41
43 63 3
45 45 45

AR (103 — 3)/2 = 50
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= 4.19: P =41 5

p=2—1 Q=N, a=PrlQ

47 87 67
49 89 69
51 51 51
93 73 13
55 55 55
57 97 7
99 99 79
61 61 61
63 83 23
65 65 65
67 7 87
69 9 89
71 71 71
73 93 33
75 75 (0]
7 17 97
79 19 99
81 81 81
83 3 43
85 85 85
87 27
89 29 9
91 91 91
93 13 53
95 95 95
97 37 17
99 39 19
101 1 1
103* 23 63
105 5 )

4.3.13 P =43; B2 D p,Q,a it
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# 4.20. P =43

p=2—1 Q=N, a=PrlQ
3 93 57
5 1 1

4.4 PBHEEL2BOEE

p=2e—1%2AHLLTQ=N, =L a=PrlQ &BL. AllZ T L BLLE, piz 2T

ZIMATH #2100 £ LT Q BALTH T L. FAMADTREZIZT S T OFTRAMIE.
100 #2—f{bt LT H BEM=PxH 75,

pre2l N oo PP

= » mod H

Npior =

)]
PP —1=prt2T _ 1 mod M.
iz PP(P?T —1)=0 mod M.
ZIZT, P MIFHEWIHE 35 H=1007%r P#2,5 ROTEYTHAD.
PT =1 mod M 2723 T #/%Y 3V TaHHET 3.
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#* 4.21: BEEEHOFE 1

p  JAH JIHIDNE 525K
3 10 1 199
7 2 2 7
11 25 2 43
13 10 2 107
17 10 2 149
19 5 2 157
23 10 2 193
29 10 2 257
31 25 2 293
37 10 5 19
41 50 5 59
43 2 5 79
47 10 5 139
53 10 5 179
59 5 5 239
61 50 10 3
67 10 10 13
7125 10 17
73 10 10 23
79 5 10 29
83 10 10 37
89 10 10 47
97 10 10 93

64
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* 4.22: FHIPEEHDOFH 2

p A JAEADIE 325K
101 50 10 67
103 10 10 73
107 2 10 83
109 10 10 89
113 10 10 97
127 10 10 103
131 25 10 109
137 10 10 113
139 10 127
149 10 137
151 25 10 163
157 2 10 167
163 10 10 173
167 10 10 197
173 10 10 223
179 ) 10 227
181 50 10 229

65
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#* 4.23: BFHEEEHOFH 3

p A JAEADIE 325K
191 25 10 233
193 2 10 263
197 10 10 269
199 1 10 277
211 25 10 283
223 10 25 11
227 10 25 31
229 10 25 71
233 10 25 131
239 ) 25 151
241 50 25 191
251 25 25 211
257 2 25 251
263 10 25 271
269 10 50 41
2711 25 50 61
27710 a0 101
281 50 50 181
283 10 50 241
293 2 50 281

66
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4.4.1 T34

97

#* 4.24:

p ZE A
3 50
7 10
11 250
13 100
17 100
19 50
23 50
29 100
31 125
37 100
41 500
43 10
47 50
53 100
59 50
61 500
67 50
71 125
73 100
79 25
83 50
89 100

100

67
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FE5E Wieferich DFEE

HEBp IZHLT 2071 -1 13 p DEBUIZRZ 2 WS R T 2 VY DNEHTH S,

201 1 2 p? DfERUC IR BIGE DRI p % Wieferich ODFEE L L\ 5.

Wieferich OHREUIFH DMUMD H 5 FHEE I NTW5.

FE 2 D721F T 1093,3511.( 3 FH D Wieferich OFEEIZHZ L T5L 3 x 1017 L hAkEWV)
2% — 1 7% p? DIEBUTR DIBEDER p & WOFEKTD Wieferich DEE L WS,

ST DEITHI:

7- wieferich_loop3(2,1=<2000).
wieferich = 1093
3511

wieferich

?7- wieferich_loop2(2,1=<2000).
wieferich2 = 3511

3 7- wief2(191,13).

prime=2 146=191"2 (mod)=169 no
prime=3 1=191"3 (mod)=169 1=0k
prime=5 146=191"5 (mod)=169 no

ZORE, Q=13,P=191,p=3

4 7- wief2(197,7).
prime=2 1=197"2 (mod)=49 1=0k
prime=3 1=197"3 (mod)=49 1=0k

5 7- wief2(199,5).
prime=2 1=19972 (mod)=25 1=0k

ZORER, Q=5,P =199,p =2

LArthur Wieferich in 1909
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SERBUZDOVWTIEZE K OHRHH 5 A
(G52 D L & N, KX ELARTFRH 201 LWHHERD D, XA MBI N TV 5.

FRp iz LT 2P — 1 BEBOES Q% TEND L E p ITFHVWERTD Wieferich D FEEIZ
AN

Wieferich DZEETT S AHEHITEZ 2 ORALAEZITHS. WERTD Wieferich DZEEIZ
3511 7272 1 DU FER IO TV,

ZIT, GEBEIKRLTDHERBIIRS.

P=3 OREERZ L 2FHITEL EEHB N, =121 =112 BTV 5.

IHESNLW. ZITEEZVWAWAZEZT N, PWEANTEZROGAZELTALS.

Fb5l:p=e+1. N, = (37— 1)/2: 3R

e 3 =FNEHMHE N, N, DEKEIE
1 3=3 4 [27]

2 32=9 13 [13]

4 3*=381 121 [117)

6 3°=729 1093 [1093]

53 % H OB =L = 1093 1% Wieferich DFBTHB. ML VS ERTHS 57
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5.1 HBBFERH P #IK& 9 % Wieferich &#

HEB PIZHLT P LHERDIEB QTP —1 0 Q? DI 546K Q %2 P %
& & 9% Wieferich &\ 5.

HEBQ X P — 1 Q2 DB RBEA P 2IEL T 5 MWEKD Wieferich RH
W

511 Q=2 DH&E

K BPEEB P DT Q=2tdH5.

P—174 0B8R2 56T %05 P=1 mod4d D& E 2N P %2K&T 5 Wieferich @
TR 5.

LALZDEE N, i34 2 FARFICR LY. ThaE I N TElY 5.

—f,p: HEHEDEE, ZEEIZDOWT PP=1 mod4 i2&-T

N,=(P?~1)/P=1+P+---+ PP~ =p mod 4.
Np &4 2SR PSR 27200,

—H,p=2&DE,
No=1+P =2 mod4.

Ny (&4 2 FHRFITR 2720,
772U P=1+4k.
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#£52 p=2Q=2P=3+4k

P Ny=P+1DOEKRELH

3 [22]

7 23]

11 [22, 3]
19 (22, 5]
23 (23, 3]
31 [25]

43 [22,11]
47 [24, 3]
59 22,3, 5]
67 (22,17
71 [23,37]
79 [24, 5]
83 22,3,7]
103 [23,13]
107 (22,33
127 [27]

131 [22,3,11]
139 22,5,7]
151 [23,19]
163 [22,41]
167 23,3,7]
179 [22,3%, 5]
191 (26, 3]
199 (23, 57]

5.1.2 ST E Wieferich DFEE

FEEBICEE L2 KT,
AHEM P EEICTEHALHIIBVT p =+ 1 BEBOL X, N, = L= BRBOFS Q?
EPRFELTRYET 5.
ZDLxE
PP =1 mod Q%

1) P=1 mod Q THRWVWARS, Q 2L LT, POMNEBUL p. —H, P#Q BDTT z)LYDIM

EHIZ & D
PP 1=1 mod Q.
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Q>3,p>3DLEQ—-1=2pL B L Z2HVTETS. &oT
Pt — pPL = 1 mod Q2.
U723 T, 28 Q IXED P @ 5RWEIRTD Wieferich DERIZ7% 5.
p>3 ZIRELTVWEDT, Q=1+2pL >7.

R=2,p>3,P=1 mod4 D& &

N,=(PP=1)/P=1+P+---+ PP =p=0 mod 4.

Q=2,p>3,P=—-1 mod4d D& ¥

N,=(P?P-1)/P=1+P+---+PP"'=1#£0 mod 4.

Lo T, Q=2%561Ep=21l%5%.
Q=2,p=2,P=1 mod4d D& Z

Ny =P +1=2 mod 4.

No I ZFEA/RT 4 2FR7=7000.
p=2,P=-1 modd D& & (P=3,7,11,19,23,31,43,---)

Ny =P+1=0 mod4.
No I3 FHHF 4 R0,

Q—1=pk L5, p BEEES k I MEBADOTE=20.Q-1=2pL >2p I2& b &L >p.

LEdoT, Q>3 01 & &2 > p 2729 p 220 T N, = 221 0RWBHMETV, Q?
DHRBIZ 725 DEERT I I .

p MBS p=2.Q =1+ 2k.

k=1,2,3,5,6 2T Q =3,5,7,11,13

No=14+P BDTIND Q? TENZLEEIUT, XT3,




553 Wieferich DK

73

# 53 P=—-1+9N

P P+1 OERELHR®

17 [2,37]
53 [2,33]
71 23,32
89 2,32, 5]
107 (22, 3°]
179 [22,32, 5]
197 2,3%,11]

# 5.4: P=—-1+52N

P P+1 OERBH®

149 [2,3,57]
199 [23,5]
349 [2,5%,7]
449 (2,32, 52]
499 [22,5°]
599 [2,3,5%]

#55 P=—-1+7N

P P+10ERELHRE

97 (2,77
293 2,3,7?]
587 [22,3,77]

881 [2,32,77]
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#£5.6: P=—-1+112N

P P+1 DOHERELE
241 2,112
967 [23,112]

#£ 57 P=—-1+132N

P P+1 DOERBSMR
337 [2,13%]
1013 2,3,13%]




5% Wieferich DF#E
2) P=1 modQ %5, %K jIZ2F PP=1 modQ I2&D
Np:1—|—P—|—-~-+Pp_1Ep mod Q).

N,=0 mod Q? 1Z2&% & p=0 mod Q DV LDDT p=Q.
P=1+Qk B¢k

PIl=1+4+Qkj+---=1+Qkj mod Q.

p(p2—l) % Qk=p=0Q mod Q.

ZDEE N, =0 mod Q? IZFJE. Lo TIZDHAIFEE L.

Ny,=1+P+---+Pl=p+

75
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5.1.3 (LB T)Wieferich DR DETE

JEHS P D (WK T)Wieferich DFEBEFMAMEADH D Z 52D TINS%2I 2 Ea—&XT
BELTHES.

PQ M2 &Mz5L P% — 1 OFBEIEAET, 5om0 IV a—X%ELT, P —10
FRBDRE FATT 5 L EAEDNERU Tl HHERAH 2208 Lz,
= 1 D Q? DEBENE S pATIERO CEEDIEE 2 OOMOGEIZES

Tk, P%
Mz, DOMOFHEE Q? 2L LTITS.
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7

£ 5.8: FRWVEIKD Wieferich DA, Q > 7

prime

P=67
P=71
P=79
P=137
P=179
P=181
P=191
P=197
P=199

prime = 11

prime = 3
prime = 13
prime = 79
prime = 47
prime = 7
prime = 47
prime = 7
prime = 59
prime = 17
prime = 3
prime = 13
prime = 7
prime = 3

prime
prime = 137
prime = 59
prime = 331
prime = 101
prime = 5

IORICHD PIHLUT prime =Q THALND Q IZDWT, WHM p o, L > p %
DR REZITN, Q? BRBUZ DL DEHERT L. Ly

729 ZN5D plzDWT N, = 221

P
Lel>p>3a0TQ>T.

p=2I122WTIE Q=2,3,5 BT 2D THEMRET 5.

51.4 704754

RDTT T T L TETULEREZUTFIZEL.

wief (P,Q,PO,PP):- Q2 is
power (PP=P"P0O mod Q2),
write (PP=P"P0) ,put(9),
write(mod=Q2) ,put(9),

Q*Q,

(  PP=1 -> write(PP=ok); write(no)),

nl.

wief2(P,Q):- PO is (Q-1)//2,
PO >=2,

for (2=<P0O,PW),

factorize (PW,PW0),

PWO=[PP],

write(prime=PP) ,put(9),
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wief (P,Q,PP,KK),

fail.
wief2(P,Q):-!.

FATH
8 7- wief2(23,13).
prime=2 22=23"2 (mod)=169 no
prime=3 168=23"3 (mod)=169 no
prime=5 147=23"5 (mod)=169 no
9 7- wief2(53,47).
prime=2 600=53"2 (mod)=2209 no
prime=3 874=53"3 (mod)=2209 no
prime=5 867=53"5 (mod)=2209 no
prime=7 1085=53"7 (mod)=2209 no
prime=11 202=53"11 (mod)=2209
prime=13 1914=53"13 (mod)=2209
prime=17 2093=53"17 (mod)=2209
prime=19 1088=563"19 (mod)=2209
prime=23 1=53"23 (mod)=2209 1=o0k

P =53,Q=47,p =23 BRI 5=,

5.1.5 5#&

no

no

no

no

#5.9: Q2 M N, DR

prime=Q p
3 11 5
53 47 23
71 47 23
79 7 3
101 5 2
137 59 29
149 5 2
151 5 2
197 7 3
199 5 2

FRVERD Wieferich 28 Q 1ZH F D AW,

78
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7 5.10: HWERD Wieferich R Q OHl ; Q : 500 7*5 8000 £ T

P prime=Q
P=31 prime = 6451
P=59 prime = 2777
P=T71 prime = 331
P=83 prime = 4871
P=173 prime = 3079
P=197 prime = 653

5.1.6 —#%® Wieferich &%k

79
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# 5.11: —f D Wieferich ZE D H

P prime=Q
P=3 prime = 11
P=7 prime = 5
P=11 prime = 71
P=13 prime = 863
P=17 prime = 3
P=19 prime = 3 prime = 7 prime = 13  prime = 43 prime = 137
P=23  prime = 13
P=31 prime = 7 prime = 79
P=37 prime = 3
P=41 prime = 29
P=43 prime =5  prime = 103

P=53 prime = 3 prime = 47  prime = 59  prime = 97
P=67 prime = 7 prime = 47

P=T71 prime = 3 prime = 47  prime = 331
P=73 prime = 3

P=T79 prime =7  prime = 263

P=89 prime = 3 prime = 13

P=97 prime = 7

P=101 prime = 5

P=107  prime = 3 prime = 5 prime = 97
P=109 prime = 3

P=127  prime =3 prime = 19  prime = 907
P=131 prime = 17

P=137 prime =29  prime = 59

P=149 prime =5

P=151 prime = 5

P=157 prime = 5

R4, BRVFEIR D Wiefirech SEUI AR D Wiefirech & D X2 0D FHL 7.
P=2D& &X 3511 OAD BNEERD Wiefirech 77> 7. L0135 WERD Wiefirech 3
BThdidEN ST,
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5.2 EARFEEH DOHTZEEHDHI

SEHHETFZ S DOHEEEBDH]
5.2.1 P =353
#5.12: P =53
p  (2p+1)= N, = 41 a
2 (5)=5 (54)=2%*33 2862
3 (1)=7 (2863)=T7*409 8042167
5 (11)=11 (8042221)=11*131*5581 63456991998301
7 (15)=3%5 (22590598843)=29*778986167 500706190876621573747

11 (23)=23 (178250690949465223)=178250690949465223  31173812431056824238751548578194927

17 (35)=5*T
19 (39)=3%13
23 (47)=AT7

Q& Q>
T w oW

A = (500706190877047811461) = 13 % 3297113 % 11681692691969

B = 245976374684817681602736538606687298140501

C' = (3950812685697719092424754481) = 647 * 4013 x 12479 x 121936356626073149

D = 15314412936385684029826954552174353350696783028210620401

E = (11097832834124892930621135337183) = 229 % 32688470798197 x 1482545708952391

F = 120838084300705448509353018182383219548095580591429385933186087

G = (87567239118838619296100386576471206763) = 47?%4969%21529+16055056483%23080289344401529
H = 7523341718463863201525775016855522659535920597794835286613930378332647396067

p=21ZBWVWT Ny =54+1=2%3> Z ZITEHRHNF 32,
G242 LWSEHRFEDH Y, 47 =2p + 1.
p=29 £TTHL 592 LWIEHKTHH D Z 5D wxmaxima DHES %82 7=
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5.2.2 P=T1
#513: P=T1
2 (5)=5 (72)=23 % 32 5112
3 (1)="7 (5113)=5113 25774633
5  (11)=11 (25774705)=5%11%211*2221 654978581329105
7 (15)=3*% (129930287977)=7*883%21020917 16644106779790992717817

11 (23)=23 (3301747030310022361)=23*143554218709131407  10747990727482727047368690334263535561

13 (27)=3° A B
17 (35)=5*T c D
19 (39)=3%13 E F
23 (47)=AT G H

A = (16644106779792822721873) = 3202878953 * 5196608121641

B = 273124511757748992738986545319414474009953393

C = (422954732018032457097788761537) = 239 * 3652120847 * 484563667343825089

D = 176371117937340781806990224586174626005792843120041060998977

E = (2132114804102901616229953146908089) = 1900857799450121  1121659287043817009

F = 4481886586637081935569839157302377956474817214183976021737973255529

G = (54180621257240427046019992014174494350633) = 472%242329x101214532738371118365636938570353
H = 2894194089963906004849054026497654260619806809292930186226138112926209752659428153
P=2ITBWVWT Ny =23%32 5% 2D0DFHKT 22,32 2F->T\W5.
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523 P=79
#5.14: P=179
p (2p+1)= N, = 51 a
2 (5)=5 (80) = 24 %5 6320
3 (N=T (6321) = 3% 72 % 43 39449361
5 (11)=11 (39449441)=39449441 1536558922354721
7 (15)=3*5  (246203961361)=281*337*1289%2017  59849094506436090124081

83
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5.24 P =137

% 5.15: P =137

P (2p+1)= N, = it a

2 (5)=5 (138)=2*3*23 18906

3 (7)=T (18907)=T7*37*73 354865483

5 (11)=11 (354865621)=11*101*319411 125010414744264181
7 (15)=3*5  (6660472840687)=8933*745603139  44038088983707823203728383
11 (23)=23 A B

13 (27) =33 c D

17 (35)=5*7 E F

19 (39)=3*13 G H

23 (47)=AT7 I J

29 (59)=59 K L

A=(2346320474383711003267)=2346320474383711003267

B= 5465035682610653717879961178365556122821683

C' = (44038088983707871820318461) = 864319 * 19805293 * 2572605139183

D= 1925197417969549460912161511671456536120639693634141

E = (15513533694485813664044412986329681) = 17x103*8859813646194068340402291825431
F= 238913014349144128571410485112685260256845095745917501392062668019921
G=(291173513911804236660449587340421782827)=291173513911804236660449587340421782827
H= 84163168377442927933524042922256325776247704876773687945116498292399482547483
I = (102573254726919359630889312802648113437647615807)

= 1381 * 143235060131 * 518550578298278365204966204101137

J =104444749751619994641076050602515305522087006896962812

— — 24738478203470769145406043274426557803983

K = (678199615411490923350187085927605536880232074954687758366541)

= 592 % 616367 * 316092460536539293043853391060042444716569284439483

L = 456597384633751903346547654483[60di gits]475472486261488580834605020461

p =23 T K =592 % 616367 * 316092460536539293043853391060042444716569284439483
IZBEWTEFE T 592,
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5.2.5 P =197

% 5.16: P =197

p (2p+1)= N, = 7@ a

2 (5)=5 (198)=2+ 32 % 11 39006

3 (71)="7 (39007)=19*2053 1513822663

5 (11)=11 (1513822861)=661*991*2311 2280026864369614141

7 (15)=3*5 (58749951412747)=T7*29*97847*2957767 3434036198152417107087067363

5.2.6 P =199

# 5.17: P =199

2p+1)= N, = 731 a
5 (200)=2% % 5 39800
=7 (39801)=3*13267 1576159401
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B6E 7I)IvD(BP)REBICOWVWT

6.1 PAKETZH7TILID ()L

PEHFFEPELUE>0IZOWT R=PE+1 B Zh 3RO T L =8 35, Lg
EEBMETEHEL, EX2DREIZRDZDTE=2"m>0 &hi}5.
—fRIZ E=2m DB L E Ly IZHHMTHE I EHFHTE S.

KW Lp=E% =20 £$5L R=4AL %®DT

R=PF+1=4L'=0 mod 4.

Wwxiz, PP =—1.
—hH, P=2k+1 B

PE = (2k+1)*" =1 mod 4.

ZNTHIORIZFE L.
DLE2BEAT, E=2" QL& [, =24 242, F,(P) ;!
L P=20EFE=2"L1,=F,=PF+1¢5&L.

HES e>11Z2VWT L,, DERT Q IZ P -1 DRTITR SR,

apm =P2" 'L, Z PR ED7IIITOPELHRELECETS.
L, WEBDGERS, aym & P DBEDT TILIY DRI LT

TR DFEEIT T sV DRERICHARTEE L2 >TWE. L2d, 72LID5
EHTERZZLIEHERMTER O ODFELD S,

—RDEDLGETE 7 2V DZEHIIED DR, TSR DIV DIEWSE EAF] 77

— 15, SR ERIIERICH 2D THEMEIE LTERTH 5.

6.2 F4145—DHRDO—MKIE
Ly AR HEDOTEDOERT%2 Q B &
PP 41=2Lp =0 modQ.

E=2mZkoT
a half generalized Fermat number to base P. (By Wikipedia).
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PP =pP?" =1 mod Q.

W Z 4z
2m+1

(PEY2 =P =1 mod Q.

Q #EL T2 P OAEIE 27 UTFTH BN PE =P = -1 12&>T 2™ XY KBDT,
P ORIEIE 2m L,

PE=P? =_1 modQIZ&Y Q#P. 7z VLYD/INEHIZE T

PRl =1 mod Q. Q — 1 1Fi¥k 2™+ DfEHZD T, Q — 1 =2mH K.

ORI P=20D2E X157 —12&5.

L = omK Tk hid

piEt — p2UK — (—=1)% mod Q.

FA T —DEAEIZ U 7N

MDEDITELDB.

TR 2 Q=1+2""K ZBWT K HBHHAES Q-1 0 2088E m+1 DL %) (g) = 1.
bbb, Q 2k 352 E PIXEHIERR.

Q=1+2""K ZBVT K MEEES Q-1 02088z m+2 B Eor ) (g) ~1
Thbb, Q #ELTEEE PIREAEAR.
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6.3 Ul
6.3.1 P=2

F,=22"4+1¢BEha 7zl E 0.
a=2"""14F, 7 T VLIFHEHEL NS,
F, WEBLS T VIERLE VNI OEE a,, 27 2V E NS,

#£61: P=2 7z TREEH

m 2™ am (F ) =3 K0 fift

0 1 3 (3)=3

12 10 (5)=5

2 4 136 (17)=17

3 8 32896 (257)=257

4 16 2147516416 (65537)=65537

5 32 9223372039002259456  (4294967297)=641*6700417
6 64 A B

7 128 C D

8 256 E F

A= 170141183460469231740910675752738881536

B= (18446744073709551617)=274177*67280421310721

C= 57896044618658097711785492504343953926805133516280751251460479307672448925696

D= (340282366920938463463374607431768211457)=59649589127497217*5704689200685129054721
E= 670390396497129854978701249910[94 digits]761687993013765220781067862016

F= (115792089237316195423570985008687907853269984665640564039457584007913129639937)

= 1238926361552897%93461639715357977769163558199606896584051237541638188580280321.



Fewm 7V () BRBUIDWT

m=>56 D7 VB DOWTEREKNT % RKEHEL 7-FER 2 IRITIER S,

% 6.2: ZEHRT Q

m Q Q-1 EISE Gy

5 641 640 [27, 5]

5 6700417 6700416 27,3, 17449]

6 274177 274176 [28,32,7,17]

6 67280421310721 67280421310720  [28,5,47, 373, 2998279
7 59649589127497217  59649589127497216 A

A =[29,116503103764643]

IZTm=50DEEHNTFDI1 DL 641 WS FMNTNSWVERFE>TWS.

FS—IZEoTHERINEZDTHS. FIITEMELLIPVWVE DD,

6.3.2 KE2#

fm :22m7Fm :fm+17Bm :221”71 &b <‘-)-a Bm+1 = B, X fmaam = By X Fiy.
TNz 100 ke UCEHET 2 LIROKRMNTE 5.

#63: P=2
m 2" fm Fn Bn anm
2 6 17 8 36
3 8 56 57 28 96
4 16 36 37 68 16
5 32 96 97 48 56
6 64 16 17 8 36

89

ZOrBEA

m , 2" AZIFEIAVED R WA, TDRIZEY fo, Fo, B, am WZIEEA 4 ORIV DB Z &

M5 . FANE.

e m=2 mod4 %olX F, =17,a,, = 36.

e m=3 mod4 25X F,, =57,a, = 96.

e m=0 mod4 %olX F,, =37,a, = 16.

e m=1 mod4 25X F,, =97,a,, = 56.
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# 6.4: P =2, mod = 1000

m 2™ fo Fm Bm  am
2 4 16 17 8 136
3 256 257 128 896
4 16 536 537 768 416
5 32 296 297 648 456
6 64 616 17 808 736
7 28 456 457 728 696
8 56 936 937 968 16
9 12 96 97 48 656
10 24 216 217 608 936
11 48 656 657 328 496
12 96 336 337 168 616
13 92 896 897 448 856
14 84 816 817 408 336
15 68 856 857 928 296
16 36 736 737 368 216
17 72 696 697 848 56
18 44 416 417 208 736
19 88 56 57 528 96
20 76 136 137 568 816
21 52 496 497 248 256
22 4 16 17 8 136
23 8 256 257 128 896

6.3.3 KRE3#I

90

m =2 OfFD 3TELED 16,17,8,136 ¥ m = 22 DITD 3TELAED 16,17,8,136 & [F U 72D TLA

BB LB 5.
22 -2=20 DT 20 TH 5.
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6.3.4 P=3
# 65 P=3; 7z ) VEEHK
m 2™ a (L) =R
1 2 15=3%5 (5)=5
2 4 1107 = 3% # 41 (41)=41
3 8 7175547 = 37 % 17 % 193 (3281) = 17 %193
4 16 (308836705316427) = 3% % 21523361  (21523361)=21523361
) 32 A B
6 64 C D
7 128 E F

A = 572280636715419056279672990187 = 33! x 926510094425921

B = (926510094425921) = 926510094425921

C = 1965030762956430528586812143569325391583084017460083159697707

D = (1716841910146256242328924544641) = 1716841910146256242328924544641

E = 231680753961907887941566311316[62digits] 771379200003876302731668088747
F = (5895092288869291585760436430706259332839105796137920554548481)

= 257 * 275201 * 138424618868737 * 3913786281514524929 * 153849834853910661121

Ly =5,Ly =41, L, = 21523361, Ly, L 13 LWER S B TH 5.
m=00D&&E Ly=27RDTINEVNTE L.

91
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6.3.5 =R

13 7?- A is 17,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
17,16, [274]

A =17,B = 16,

D [2-4].

8 7- A is 11489,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
11489,11488, [275,359]

A = 11489,B = 11488,

D = [275, 359].

9 7- A is 2593,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
2593,2592, [2°5,374]

A = 2593,B = 2592,

D = [275, 374].
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10 7- A is 641,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
641,640, [2°7,5]

A = 641,
B = 640,
D = [277, 5].

11 ?- A is 75068993,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
75068993,75068992, [276,1172953]

A = 75068993,
B = 75068992,
D = [276, 1172953].

12 7- A is 241931001601,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
241931001601,241931001600, [278,372,572,23,182617]

A = 241931001601,
B = 241931001600,
D = [278, 372, 572, 23, 182617].
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6.3.6 —fRDFE

FHRB P AZDWT by = P2, By = PP Ly = Pl Y BEE, gy = i’ b =
2Ly — 1, Nyps1 = 2Ly, — 2L, + 1 23 D 32D,
IS ERHABIZVWNTHET S.

6.3.7 ZRRFHE

m=T7TIZHTL B F ODREFRB AIZDONWT A1 ORRBDHEEITS.

?- A is 257-1,factorize(A,B), exps(B,C).
A = 256,
C [2-8].

?- A is 275201-1,factorize(A,B), exps(B,C).
275200,
[2°8, 572, 43].

=
]

?7- A is 138424618868737-1,factorize(A,B), exps(B,C).
138424618868736,
[2-13, 3, 2131, 2643131].

Q =
] ]

RATE 2 0B m+12B25E 5.



Fewm 7V () BRBUIDWT

?- A is 3913786281514524929-1,factorize(A,B), exps(B,C).

A
C

3913786281514524928,

?7- A is 153849834853910661121-1,factorize(A,B), exps(B,C).

153849834853910661120,

Q =
1]

NS IFBMER L 1TV RICRERELVWERTH 5.

6.3.8 KRE21#7

[2°8, 31, 787, 3919, 159898891].

[2711, 3, 5, 433, 19801, 584118287].

Lo, G, DRBEFARD 72D, IROEFN2E AT 5.
hm = 32m,Lm = 71+2h"",hm+1 = h72n7Km = 32771_1 C‘_)_Q‘:D\ < .
Bm = 2Ly — 1, (hp)? + 1 =4L,,% — 4Ly + 1. @ X4Z Lyt = 2L,,° — 2L, + 1. @y = Ky Ly,

WZHELUTCTIROEERES.

6 —2 =4 7RO TR 4.

22 — 2 =20 BEHL D TEAFE .

#*66: P=3
m 2™ hy Hy Ln Ky an
2 81 82 41 27 7
3 61 62 81 87 47
4 16 21 22 61 7 27
5 32 41 42 21 47 87
6 64 81 82 41 27 7

95
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#£6.7: P=3
m 2m hio Hp Ly Kino apm
2 81 82 41 27 107
3 8 561 562 281 187 547
4 16 721 722 361 907 427
5 32 841 842 921 947 187
6 64 281 282 641 427 707
7 128 961 962 481 987 747
8 256 521 522 761 507 827
9 512 441 442 721 147 987
10 1024 481 482 241 827 307
11 2048 361 362 681 787 947
12 4096 321 322 161 107 227
13 8192 41 42 521 347 787
14 16384 681 682 841 227 907
15 32768 761 762 881 587 147
16 65536 121 122 561 707 627
17 131072 641 642 321 547 587
18 262144 881 882 441 627 507
19 524288 161 162 81 387 347
20 1048576 921 922 961 307 27
21 2097152 241 242 121 747 387
22 4194304 81 82 41 27 107

96
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6.3.9 P=5
% 6.8: P =5; Fermat §95¢ 28
m 2™ a (L) =34 RE fift
1 2 (65)=5%13 (13)=13
2 (30125) = 57 313 (313)=313
3 8 (15258828125) = 57 % 17 % 11489 (195313)=17*11489
4 16 (2328306436553955078125) = 515 % 2593 % 29423041 (76293945313)=2593*29423041
5 32 A B
6 64 C D

A = (54210108624275221700374968349933624267578125) = 53! %641 75068993x241931001601

B = (11641532182693481445313) = 641 * 75068993 % 241931001601

C' = (29387358770557187699218413430556141945466638973512296661994014357333071529865264892578125) =
593 % 769 * 3666499598977 * 96132956782643741951225664001

D = (271050543121376108501863200217485427856445313) =

769 * 3666499598977 x 96132956782643741951225664001

BAREIFIZEIZM>21Z20WT L, DARE3IHIZ313 720 TELLER. a, DARE3H
£ 125 TZILL 7\,



Bewm T vO (5) ERBIIDONT
6.3.10 FREWHME
P=5m=3

13 ?- A is 17,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
17,16, [274]

A =17,B = 16,

D [2-4].

8 7- A is 11489,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
11489,11488,[2°5,359]

A 11489,B = 11488,

D [2°5, 359].

9 7- A is 2593,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
2593,2592, [275,374]

A = 2593,B = 2592,

D = [275, 374].
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10 7- A is 641,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
641,640, [2°7,5]

A = 641,
B = 640,
D = [277, 5].

11 ?- A is 75068993,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
75068993,75068992, [276,1172953]

A = 75068993,
B = 75068992,
D = [276, 1172953].

12 7- A is 241931001601,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
241931001601,241931001600, [278,372,572,23,182617]

A = 241931001601,
B = 241931001600,
D = [278, 372, 572, 23, 182617].
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6.3.11 P=7
% 6.9: P = 7; Fermat $95¢ &8
m 2" a (Ly, )= R B iR
1 2 (175) = 52 % 7 (25) = 52
2 4 (411943) = 7% % 1201 (1201)=1201
3 8  (2373781166743) = 77 % 17 % 169553 (2882401)=17*169553
4 16 A B
5 32 C D
6 64 FE F

A = (78887691017425277088276343) = 75 * 353 % 47072139617

B = (16616465284801) = 353 % 47072139617

C = (87125749116845407152755275976242821071395424316895543) = 731%7699649%134818753%
531968664833

D = (552213837121960323152649601) = 7699649 % 134818753 * 531968664833

E = (106272546228400835422165191552[48digits]633015552098763160614287733943) =

763 % 35969 * 1110623386241 * 15266848196793556098085000332888634369

F = (609880243817917850069286931281485910377807647065619201) =

35969 * 1110623386241 * 15266848196793556098085000332888634369

BARZEFZLIZM>21ZD0WT L, DERE2HIX 01 &0 TELA. a, DERE2HD
43 TZEIEL .

6.3.12 P=11

#* 6.10: P = 11; Fermat $95¢ 2%

m 2™ a (L) =R E 5 i

1 2 (671)=11%61 (61)=61

2 (9744251)=113 % 7321 (7321)=7321

3 8 (2088624094451411)=117 % 17 %+ 6304673  (107179441)=17*6304673
4 16 A B

5 32 C D

6 64 E F

(95971712478875242340697505353731) = 1115 x 51329 x 447600088289

A =
B = (22974864931786081) = 51329 * 447600088289
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C = (202632531114813745266796006062265620493992544102127830051326774371) =

1131 % 193 % 257 % 21283620033217629539178799361

D = (1055688837267627642772807627104961) = 193 % 257 % 21283620033217629539178799361

FE = (903318738651911133358014692888[72digits]318199357308617680403672591651) =

1193 % 316955440822738177 % 7032401262704707649518767703756385761576062060673

F = (2228957842262951197934756066684920769745080717495763357756967413121) =

316955440822738177 * 7032401262704707649518767703756385761576062060673

BIRZIFZEIZM>21ZD20WT L, DREEMNIZ1 &RV TEILER. a,, DEE 1S 1
TELL 2\,

6.3.13 KRE3#1

#6.11: P=5

2 4 625 626 313 125 125
625 626 313 125 125

m>2 D& E, L, =313;:a, =125 mod 1000

6.3.14 P=7
#6.12: P=7
m 2m a (L, ) =R i
1 2 175 (25)=52
2 411943 (1201)=1201
3 8 2373781166743 (2882401)=17*169553
4 16 78887691017425277088276343 (16616465284801)=353*47072139617
5 32 A B
6 64 C D

A = 125749116845407152755275976242821071395424316895543

B = (552213837121960323152649601) = 7699649 x 134818753 * 531968664833

C = 106272546228400835422165191552[48digits]633015552098763160614287733943
D = (609880243817917850069286931281485910377807647065619201)

= 35969 * 1110623386241 * 15266848196793556098085000332888634369
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P=T,m=1VHHET5 Hb.

6.3.15 FZERORE

14 ?- A is 353,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
353,352, [275,11]

A = 353,

B = 352,

D = [275, 11].

16 7- A is 47072139617,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
47072139617,47072139616, [275,67,1847,11887]

A = 47072139617,
B = 47072139616,
D = [275, 67, 1847, 11887].

16 7- A is 7699649,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
7699649,7699648, [276,11,10937]

A = 7699649,

B = 7699648,

D = [276, 11, 10937].

m>20D&E q:#,a:ﬁm_lq EB<
g=1,a=43 mod 100. % L NTiFHHT 5.
73 = 343 = 43 mod 100.

74 =2401 =1+200 x 12 =1 mod 200.
(722 =7 w5

(7" =72" =1 mod 200 KT B &

gm
q:7 2+1 =1 mod 100.

m>3 D& X,

2M 1l =142+ F2" 1 =3422 4. .. 42" =3 441424 +2"3) =3 44K

a=qr?" =7 = PR (7K = 78 = 43 mod 100.
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m=22"—-1=37%DT a="T3q=343 = 43 mod 100.
B
¢ = 201,401, 601,801, mod1000 A3 Y 37D /7
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6.3.16 RE2#

6.3.17 RE3#

#6.13: P=7
m 2™ h,, H, L, K, an
2 4 1 2 1 43 43
8 1 2 1 43 43
#6.14: P=7
2 4 401 402 201 343 943
3 8 801 802 401 543 743
4 16 601 602 801 943 343
5 32 201 202 601 743 543
6 64 401 402 201 343 943

104
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6.3.18 P =11

% 6.15: P =11
m 2™ a (L) =3RRI it
1 2 671 (61)=61
2 9744251 (7321)=7321
3 8  2088624094451411 (107179441)=17*6304673
4 16 A B
5 32 c D
6 64 E F

A = 95971712478875242340697505353731

B = (22974864931786081) = 51329 % 447600088289

C = 202632531114813745266796006062265620493992544102127830051326774371

D = (1055688837267627642772807627104961) = 193 * 257 x 21283620033217629539178799361
E =903318738651911133358014692888[72digits]318199357308617680403672591651

F = (2228957842262951197934756066684920769745080717495763357756967413121)

= 316955440822738177 x 7032401262704707649518767703756385761576062060673

17 7- A is 6304673,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
6304673,6304672,[2°5,11,17911]

A = 6304673,
B = 6304672,
D = [275, 11, 17911].

18 7?- A is 51329,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
51329,51328,[2°7,401]

A = 51329,
B = 51328,
D = [2°7, 401].

19 7- A is 447600088289,B is A-1,factorize(B,C),exps(C,D),write((A,B,D)).
447600088289,447600088288, [2°5,127,110137817]

A = 447600088289,
B = 447600088288,
D = [275, 127, 110137817].
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6.3.19 RE2#

4 Th 5.

6.3.20 RE3#M
JA#I 20 TH 5.

% 6.16: P =11
m 2™ h,, H, L, K, an
2 4 41 42 21 31 51
3 8 81 82 41 71 11
4 16 61 62 81 51 31
5 32 21 22 61 11 71
6 64 41 42 21 31 51
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*6.17: P=11
m om B Hpy Ly Kmo am
2 641 642 321 331 251
3 8 881 882 441 171 411
4 16 161 162 81 651 731
5 32 921 922 961 811 371
6 64 241 242 121 931 651
7 128 81 82 41 371 211
8 256 561 562 281 51 331
9 512 721 722 361 611 571
10 1024 841 842 921 531 51
11 2048 281 282 641 571 11
12 4096 961 962 481 451 931
13 8192 521 522 761 411 771
14 16384 441 442 721 131 451
15 32768 481 482 241 771 811
16 65536 361 362 681 851 531
17 131072 321 322 161 211 971
18 262144 41 42 521 731 851
19 524288 681 682 841 971 611
20 1048576 761 762 881 251 131
21 2097152 121 122 561 11 171
22 4194304 641 642 321 331 251
6.3.21 P =13
7 6.18: P =13

m 2m a (Ly, )= RE iR

1 2 1105 (85)=5*17

2 4 31375357 (14281)=14281

3 8  25592946538419637 (407865361)=407865361

4 16 A B

5 32 C D

6 64 E F

A =17029971683724642268066530820460197
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B = (332708304591589921) = 2657 x 441281 % 283763713

C = 7540518324260041281948452323983308302583943991575249457457852153501317

D = (221389631888420349152156596074392641) = 193+1601x10433+68675120456139881482562689
E=1

F

47834483156103798805725342714[82digits]066972978558588555890851839557
= (98026738215380536665329880211783007712201640002057893794795481921124481)
= 257 % 3230593 * 36713826768408543617 * 3215877717636198473712500018174097551256193

18 7- B= [2657,441281,283763713] ,fer_euler_list(B).
2657=[2"5,83] 441281=[2"6,5,7,197] 283763713=[2"10,3,71,1301]
B = [2657, 441281, 283763713]

19 7- B=[193,1601,10433] ,fer_euler_list(B).
193=[2"6,3] 1601=[2"6,5"2] 10433=[2"6,163]
B = [193, 1601, 10433]
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6.3.22 KE21#f7

4 Th 5.

% 6.19: P=13
m 2™ h,, H, L, K, an
2 4 61 62 81 97 57
3 8 21 22 61 17 37
4 16 41 42 21 57 97
5 32 81 82 41 37 17
6 64 61 62 81 97 57
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6.3.23 RE3#

AR 20 TH 5.

% 6.20: P=13
m 2m hy, H, L, K, an
2 561 562 281 197 357
3 8 721 722 361 517 637
4 16 841 842 921 757 197
5 32 281 282 641 637 317
6 64 961 962 481 997 557
7 128 521 522 761 117 37
8 256 441 442 721 957 997
9 512 481 482 241 37 917
10 1024 361 362 681 797 757
11 2048 321 322 161 717 437
12 4096 41 42 521 157 797
13 8192 681 682 841 437 517
14 16384 761 762 881 597 957
15 32768 121 122 561 317 837
16 65536 641 642 321 357 597
17 131072 881 882 441 837 117
18 262144 161 162 81 397 157
19 524288 921 922 961 917 237
20 1048576 241 242 121 557 397
21 2097152 81 82 41 237 717
22 4194304 561 562 281 197 357
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E=2" Ot & L, = P58 ZREBOFART Q% (Q:3#H) ibd L LS.

PE +1=0 mod Q%

111

PP=—1 modQi2&Y (P2 =1 modQ DT Q %2EL LTAHD L E P OMEUL 2m L

Q>3 &2RELTHL.

TR DNEHIZEBE Pl =1 mod Q AR DMLODT Q — 1 13 2mH DL £ oT

Q—1=2"""k.

PQ-1 = p2""'k = 1 mod Q?

PR 113 Q® DfEEDT Q 1% P % Wieferich £ TdH 5.

Q>2, 97005 Q IF21TH57R0.

Q=2¢35PkF_1=0 modd 274220 m>0D&E P HREHES

WL B O THS.

7.0.24 P %[K& 9 % Wieferich &%
Q & P %K &9 % Wieferich 8 & 9 5.

Q-1D2DfH%E s £HX<.

m<s &WET miZOVT L, = P2 B Q? 2 W T LT R LAEHT.

fer_wief3(P,Q):- Q0 is (Q-1),
Q2 is QxQ,
factorize(QO,SS),
exps(8S,SS0),
SS0=[2"LL1|_],
for(1=<LL1,LL),

EE is 27LL,
write (2 LL=EE),put(9),
power (PP=P"EE mod Q2),
PP1 is PP+1,

PPP is mod(PP1,Q2),

( PPP ==0 -> write(ok) ; write(n0)),nl,

%gi
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fail.
fer_wief3(P,Q):-!.

66 ?7- fer_wief3(7,5).

271=2 ok
272=4 n0

7.0.25 —fi%®D Wieferich &K

72 7- fer_wief3(19,43).

73 7- fer_wief3(19,137).

271=2 n0
272=4 n0
2°3=8 n0

74 7- fer_wief3(23,13).
271=2 n0
272=4 n0

75 7- fer_wief3(31,7).

76 7- fer_wief3(31,79).

77 ?7- fer_wief3(37,3).

78 7- fer_wief3(41,29).
271=2 ok
272=4 n0
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= 7.1: —fRD Wieferich ZEDH]

P prime=Q
P=3 prime = 11
P=7 prime = 5
P=11 prime = 71
P=13 prime = 863
P=17 prime = 3
P=19 prime = 3 prime = 7 prime = 13  prime = 43 prime = 137
P=23  prime = 13
P=31 prime = 7 prime = 79
P=37 prime = 3
P=41 prime = 29
P=43 prime =5  prime = 103

P=53 prime = 3 prime = 47  prime = 59  prime = 97
P=67 prime = 7 prime = 47

P=T71 prime = 3 prime = 47  prime = 331
P=73 prime = 3

P=T79 prime =7  prime = 263

P=89 prime = 3 prime = 13

P=97 prime = 7

P=101 prime = 5

P=107  prime = 3 prime = 5 prime = 97
P=109 prime = 3

P=127  prime =3 prime = 19  prime = 907
P=131 prime = 17

P=137 prime =29  prime = 59

P=149 prime =5

P=151 prime = 5

P=157 prime = 5

7.0.26 P =41

A = TT7549157495866332581241

B = 17 % 417 % 234850742033

C = (3992462614561) = 17 * 234850742033
m =1 12FHKT 292
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F*T72: m=10DEGE

P L, ER# R
7 [52]
41 [29%]
43 [52,37]
107 [52, 229]
157 [52,17,29)
193 [53, 149]
239 [134]
251 (172,109
257 [52,1321]
203 [5%,17,101]
307 (53,13, 29]

& 73 m=20DGE

P

Lo ZRE R

P

179

[172,1776169]

£ 74: m=3D5H

L3 FRE R

131

[172,7841, 19136877329
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# 75 P=41
m 2™ a ESPRE oy (L, )= R85 it
1 2 34481 41 % 292 (841)=292
2 4 97377171401 413 %137 % 10313 (1412881)=137*10313
3 8 A B C
7.0.27 P =43
#* 7.6: P=43
m 2™ a EPRES Gy (L, )= R it
1 2 39775 5% %3743 (925)=52# 37
2 4 A B C

A = 135909345307

B =17 % 433 % 193 521

C = (1709401) = 17 * 193 521
m =112 FEHRT 52
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7.0.28 P =107

#®7.7. P=107
m 2m a FIRE 7 i (L) =34 R figt
1 2 612575 5% % 107 * 229 (5725)=52 * 229

2 4 80289074436443 1073 % 4201 * 15601  (65539801)=4201*15601

m =1 12 HRHEF 52

7.0.29 P =131

* 78 P=131
m 2m a R E (L, =FRE 5 #
1 2 1124111  131*8581 (8581)=8581
2 4 A B C
3 8 D E F

A = 331031312074451

B = 113 % 1313 x 1303097

C = (147249961) = 113 % 1303097

D = 28710412953340543080499631931131

E =172 % 1317 7841 % 19136877329

F = (43365101734503121) = 172 x 7841 x 19136877329
m =3 ISR 172

7.0.30 P =157

# 79 P=157
m 2™ a FINE i (L, )= N E5> iRt
12 1935025 52%17%29%157 (12325)=52 % 17 % 29
2 4 A B C
3 8 D E F

A =1175621640703693
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B =113 % 1573 % 2688377

C = (303786601) = 113 * 2688377

D = 433975078587972309446276265685093

E = 1577 % 1297 % 142307322503233

F = (184572597286693201) = 1297 x 142307322503233
m =1 I12FHKRT 52
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7.031 P =179

% 7.10: P =179

m 2" a A (L) =R KB
2 2867759 (2867759)=37%179*433 (16021)=37*433
2 4 2944023156188099 1721793 x 1776169  (513312841) = 172« 1776169

7.0.32 P =193

£ 7.11: P=193

m 2" a ey (L) =325
12 3594625 (3594625) = 5% % 149 * 193 (18625) = 5% * 149
2 4 4987365166597057 1933 % 257 * 2699393 (693744001)=257*2699393
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E8E TJ7IINVOREHOARADR

DIF#HEH P 2EL LTHERS. =27 —1 ¥ BE, L, = 21 3#HET 5. a=P°L,
P E2EETBIIINROREHTH 5.

q=Lp ELTINDGT HEXNZRD B.

P 4 1=2¢ 10k 0 2+2 =P 43 &5 0(a) = Pt (g+1) 1Kk T

Po(a) = (P = 1)(¢+ 1)
=(2¢—2)(g+1)
=2q(q+1)—2(g+1)
= (P +3) - 2(g+1)
=qPt 4 qg—2
=aP+q—2.

£oT,
Po(a) —aP =q—2.

q ¥ a DEKRFEKNTHDT g =Maxp(a) £F\} 5. £Z T Po(a) —aP = Mazp(a) —2 " P %
KET2T7INIDOREHDHERALFD.

P, Mazp(a) I$FELDT, a HHAHTH 5.

ZOABRNEEPTEIEHTELWARATH 5. ZOHBREAOMOIMRITEWMEELSH D % 5
ThH5.

UL Uah s 7 2 b DR ARRNEE NS Z ik,

8.1 s(a) =2 DFZE

a TR DO TRERBARL a =p°¢f(2<p<q) B X =p°Y =¢f 2B a=XY
kB . ZTZTp=p—-1,g=q—1%fF> &

(pX — lﬁqY -1

pq
THDA=pX —1,B=qY —1,p =pg LBFIE

ola) =
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Po(a) —aP =q—2 2FEHELT
LfB = LA,B =XYP+q-2.
bg p

DREEFN> T

PAB = Pp'XY + p'(q —2).
PAB - PY/XY @ XY D% R £ BIFIE

R = Ppq— Pyp.
ZELT A=p4+q BLLE

R=P(A-1)-pq
C=pX+qY —1&8BLE, AB=pgXY - C 2Lk > TIROERLFEANE X 5:

RXY =CP+ (¢—2)p.

ZHZE-oT R>0.
po=p—Pg=q—P,D=P(P—-1) 2BIFIEXR=D —pyq A2 5.

8.1.1 P =3 I8

P=3 D&% 20(a) — 3P =Mazxp(a) —2 13 KL T L7 2IVIYDBRBDHERNTHS.

ZOHBRRDZERBRERIZNDED. ZIEBRZMEFTH S S.

s(a) =2 DIREDHELTD=PP—-1)=6,R=6—(p—3)(¢—3), i2&Y p=3,R = 6.
C=3X+4qY —1,¢"=(q—1)(q—2) £ BL LHEAHERIZ

3XY =3X +qY —1+¢".

1Y =gq.
3Xq=3X+q¢*—1+q¢" 2EWL, ¢—1 THLZEHNT &
3X =3t =2¢ -1 72DT

3ot 4
h 2
NI P=3DrEDT7zNTEETHD. ZNITTIZEHELTWVWS.

2) Y =%
3XP=3X+¢@—1+¢" 2EWL,q—1 THUZHNT L
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3X(g+1)=¢*+2¢—1.

2
3 X=q+1— ——.
e q+1

g+ 1132 DML LD F)E.

3)Y >

3X(Y -1)=qY —1+¢" =qY —1)+q—1+¢" =qY - 1)+

INEERLT
=2
q
3X =
q+ v _1
NS f (oY)
=2 2
q q
1< 1
Sy 15¢-1°

ZHNIEFE.
EZATs(a)=2 DEMEZEIZT LT a < 1000000 OHiFETHERDOM %L TAIZFERIZIRD

o,
#81: P=3
a KRB R
15 3x5H
741 3x13 %19
1107 33 %41

14883 3% 112 %41
38781 32 %31 %139

(a) =2 12MB Y, a=15=3%5a=1107=33%41 D 2flIFTTIZ P=3 D7 LT DFESL

BTELHLTWS. S5IELDOM%EHBD-D
a = 3%r OEBETIEMEDVDEDENI DEM2 M- X7 WAL L 72 o = 14883 =

3112 %41 BH 5. HEIFEHR T D7,

8.1.2 ¥R P =5 ICHT
P=5®D& & 40(a) — 5P = Maxp(a) —2 1’5 2]KEL T2 7 2 VY DBRBDHENTHS.
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#£82: P=5
a F B iR
65 5%13

14861 711 %193
39125 5% %313

s(a) =2 1ZB%. a =65 =5%13,a = 39125 = 53 % 313 D 2 BID A H 532 & BT T

B35, R EHOBERFHTH 5.
s(a) =2 DIREDH LT P =5 LAEL 72D TIROEASHERNE X 5:

RXY =CP + (¢ —2).
NIZE->TR>D0.

D=P(P-1)=20, R=20— (p—5)(qg—5), IZ& DD 3 DODEEHDH 5.

ip=3,q>5R=2R, R =5+q.
ii.p=>5,¢>7,R=20.
iii.p="7,¢=11,13,R = 8, 4.

. p=3,R=20+2(q—5) =10+2¢=2R;. ZZT R =54+¢q. C=3X+qY —1 £ B L
ASFENIE
RXY = 4C +4(q — 2)7.

XoT
RiXY =2C+42(q—2)q=2BX +qY — 1)+ 2(¢ — 2)7.

INXOBIHLT
(RiX —29)Y =6X —2+2(¢q — 2)q.

1). X =3 LIRET 5.

(3R; —2q)Y =16 +2(q — 2)7.
3Ry —2¢=3(q+5)—2¢=q+15=q+16 ZHWVT
(@+16)Y =16 +2(q —2)g =16 +2(q — 1)q.
Q=q+16=q+15 2BITIX, Q > 20.
QY =16 +2(q— 1) =16 +2(Q — 16)(Q = 17) = 2Q* — 66Q + 16 * 35.

Y = 16535 4 90 — 66 12k D Q I3 16%35 DI
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Q=5Q DEE5Q =Q=q+1512&D ¢ 15 DIEEEDS ¢=5. Q1 =4,Q = 20.
QY =16+2(Q —16)(Q —17) IZ& D

20Y =16 4 2 x 12 = 40.

Y =2 R TTFHAE.

Q=TQ, DL E Q I 16 DHIEL.

TQ1Y =16+ 2(7Q1 — 16)(7Q, — 17) 12 & D

AQ =4Dr%,

28Y =16+2x12x11 75 7Y =44 66 =70.Y =10 X% 0 F/&.

B.Qi =8 DL,
56Y =16+ 254039 BDTTY =24+ 2%5%39 =392 125D YV =56 £ 70 FJF.

C.Q1=16 DX &,
TY =1+12%(T+16—17) = 1141 12 & D YV = 163 £/ 0 FJF.

Q 1X5% 7 TENRVDT 16 DFEL. Q < 16.
20Y < QY =16 +2(Q — 16)(Q3517) < 16 £ 72 b FJH.

iip=>5,¢q>7R=20.
C=5X+qV —1,¢" = (¢—1)(qg—2) £ B LHEAHRRIZ

5XY =C =5X +qY —1+4".

Y =gq.
5Xq=5X+q¢*—1+q" 2L, q¢—1 THMEENT &
5X =5t =2¢—172DT

bt
2
NI P=5DLEDTNVIERTHS.
2) Y = ¢
C=5X+¢@-112&oT5X®=5X+¢@—1+¢" 2L, q—1 CHAZEHTE
5X(q+1)=¢*+2¢—1.

2
5 X =q—1+——.
e q+1
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ZHIEFSE.
3)Y >
5X(Y —1)=q(Y — 1)+ (¢ —1)?
IhzZEpLT
5X =q+ (g __112.

ZHIEFE.
iiia. p=7,¢q=11,R=8. p = 610 = 60.

RXY =CP+ (q—2)p'

IZ&oT

8XY = 4C + (q—2)p' = 4(7X 4+ 11Y — 1) + 9 * 60.

2XY =7X 4+ 11Y — 14+ 9% 15.

&
(2X —11)Y = 7X + 134.

Z=2X £
2Z —11)Y =72+ 134 %2 = TZ + 268.

(Z—11)(2Y —7) =77+ 134 %2 = 345 = 3% 5 % 23.

Y = 11,121.
Y=110rE2Y —7=15. 15+ (Z —11) =3%5%23 12k D Z=23+11=34.X =17 &7
D X =7 IZFIE.

iitb. p=7,q=13,R=4. p/ =612 = 72.

RXY =CP+ (q¢—2)p

IZ&koT
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AXY =4C + (g —2)p = 4(TX +13Y — 1) + 11 % 72.

ZhEb

XY =7X +13Y — 1 + 11 % 18.

X(Y —7)=13(Y —7) + 13+ 7+ 11% 18,289 = 172 12 & D

X =13+ 45 0D Y —7= 117,172 YV IMBH UL Y = 137 ZOCTHRE R FF

813 P=TD&=&
a < 1000000 THREZHET L s(a) =2 M1 D.
P=350DLZ0iFEimzZTDE VKT ILIXTERV. BHIXESTDHH.
#£83:p=7

a KR iR
411943 73 %1201
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8.14 P=11D&ZE

a < 1000000 CEE BT & s(a) =2,3 DENR 1 DT DH 7=,

#84: P=11

a ey
671 11 %61
861773 11 157 % 499

8.1.5 P=19D&ZE

% 85: p=19

a  RRBO
3439 19181

a < 1000000 CTEZEEST & s(a) =2 DIEDV 1 DdH > 7=
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8.2 a= Pqr Df#
s(a) = 3 D% a = Péqr DIVIZIRE L THET. 7205 Po(a) — aP = Maxp(a) — 2 OfE
a=Peqr BH5LT5.
(P —V)gr — P lgr =1 —2

/LD TI =Pt — 1, A=qg+r ZfHV5E &

Mgr+A+1)—(T+1)gr=r—2.
INEV, A=g4+r=A4+112&>T

A" = gr — 2.

Go=q¢—T,ro=r—-T,D=T%24+2 12L&

qoro = D.

ZHZEoT, 526z = P —1122oWT, D DRFDR goro Z3KdD g = Go—1+T,r = ro+T
NEBIZEBR S a= Péqr DETH 5.
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ZTOFRER BONEZMII P=3 DL ED

#86: P=3

a

741
38781
4954286665155815901

P=110D&ED

#87: P=11

a

324 31%139
311 4 536917 % 52088299

861773

P=1TDLED

11 % 157 % 499
18850718310561181  11* % 164431 * 7830211

# 88 P=17
a FIN B fi
6491399 171 % 421 % 907

446613443803097 173 % 91153 % 997273 474526784103120

P=23DLED o7 DLESTHS.

# 89 P=23

a = KB i

25222533274109 232 % 12203 * 3907207

7 7- all_pq_3e(11,1,1=<5).
e=1 n=14402

861773 $a=11"1x157%499% sigma=948000

e=2 n=1768902

26369012236896

128
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e=3  n=214329602
e=4 n=25937102502

18850718310561181 $a=11"4x164431x7830211$ sigma=20735790142400320
e=5  n=3138424833602



