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WA ARB (AR ) (B AR BREAE, HEF S
ERAEERBAM . MAFPHFHH LB ERFEZONRE, — BRI
FHFSRMEREBBERIIRT  BIRT T RS P oy R,
HEGHH AR, BEAAR IR T, B AATE R AR E A2 R 0 A LT
AR EY, %%—&ﬁ?)wﬁli BT MR ERY EYA @, T satats %
YRR, FEPREA SRR LIEER S % K5 H(Gauss,
1777-1855, A X AR =ZREERZ — , ARl B F"’I%ﬁi@” (Archimedes,
79 T AT287-2124) & 4 48 (Newton, 1642-1727)) & 3t #2114 uay &
Jo, ok & # 5wy 2 5 (Mathematics is the queen of the sciences and
the theory of numbers is the queen of mathematics)” , £ #> 37 B 4% 4% &
HEIT BT ALER, BRAERALTHRGAE . WwRBABRE
By 5 RE, T AR SR ASBRAS L  i8 KER 0 BF IR, EARFTEGE P e R
R, RABEREAE A AR, BRSO LR o A EHEFT H18 8
F0,1,---,9 PRATA ey MR, S5 42 AR5 B AT 406k 0y A8 Wl 3, AR
AE A AT R 7 ey B4 o & A A, E 4207 (Pythagoras, #9
G LATH80-500 F) P14 %, #4 5 K% Jk (the Pythagorean school), 4t
BT R G TR B & (T RXRF4E, mB MRy F AL
FKat o BTG S E A S (ANl s number) o & F AL KT LR E



P B % 4% (Aristotle, ¥5 T AT384-3224F ) G B F RN AL FHTFAE
F e BB AR R o

oA RPN A, B RS F, MR FE A 4 A R
SRR T RANEP % o Bl 4o, 2 5 BG 35 A4 (4 5 (1996)) % =+ L= “E
BIEL"F, [ R T o 34T A BE R INRT 73 & e AR A AR B B A,
o R55,2258) F 7 AR, £34,012,22485 5 5 4, K3 x 3a9 g 7 M (Magic
square, il 7L 7 B0y EAR 57T £ F AR 0 (1980a) | Ak i (1980b) | Ak
AA(1981) | R | FRALM(1993) . BH R . R35K(1996))

3 B K # % RHardy (1877-1947), % % F it % ¥ (JLHill (1987/88)),
ARBL A Ep Y 4% 4 $ % RRamanujan (1887-1920, R 38 4 F3E T R &
7 & (1984) “F 4z M 32 s M7 — X), A8 & A8 He A 4842 00 5 K R SefE
& 1B ¥ F o % Ramanujan A 7% £ Putneytk & 0¥, £ ® T1919F1 A, H —
Rk Hardy e A 3+ 42 % & & o, B0 5585 5% 1729 , Hardy 5 /3 35 & — 18 4 4+
JE 4 M Ay #F , Ramanujan % E 3“0 1648 R, 1 & — AR A ARG T,
TRAEA MR R 4 F K, Rk R 5 e BT
A AF iR AR R Tk F % ? Hardy#: % X F]RamanujansZ & 4v i vg 2k
7 Fe iy ¥ & #E? Ramanujanfd 7 — T B S350 & 4 1~ & K, 2 3b&
EAH B — AR K o B Hardy £ 14 i pb s F o, 35 3% 3
% R Ek 4z (Buler, 1707-1783) % # th st % 158" + 59* = 134* + 133* s
BoE R AR KB, P VAR A8 B Ramanujan— 0§ 48 < & Hardy#y & 31 &
P, % 3 B K #2 RLittlewood (1885-1977)% 3, i “f& — JF % $ 4
B Ramanujanty % &”

A, AT A AT A A0 R B A AL E & o Plde,
BRERAE—BEFTP FH —F EGHYE: SHEFNNACHTH
$C(BP B $0) 2 Aw o A 33 A BB % 4 # (perfect number, ¥ ¥ b
fhof 7 A HOLFBEE, TBYTHAR, ZMBKRATEHK) 6 F —
1822, 6=1+2+3 o LA T B R AR — 2w LARHE, £ 8T
Lo, LFESRAMET R Bl RAZELE —ERR
EWBTF o FE AT KR, BARHOCLA R o 287 F =8 E 2R,
28=1+2+4+T+14 474 ¥ & F 13 R RO B4 e, A &R L MR
e, W B2 FRIH8K, BEITERA EWNT?



T e ¥ 3

Bk 4 2 13 (Euclid, 4% T A7375-3304F) & 18 7 A (Elements), L4 #% &
BATIR AR, B R AR B ¥ RATE A (B ik | kB HE(1992) o £7
AOFNE, FTAFAREMYE ZFLEARE &, WEBR LS HEA
ER S AR, L&k — A4 A36), P B T 2B TH . A IRY
£ Rt 3z B (Plato, #)7G 7LAT428-3475F) & 1 7 3 3t #» B (Republic) — &
AL R B AR

EHRBWERR oI BEE AR, ERAFLENRE—FT
#46, 28, 496,8,128% % X =AM BR A R ER(RAH F AP S S E
B JEERY), BwEEARETERTAE22" — 1) A X, ny 3l

%2,3,5,7:
n=2 21(22-1)=2.
n=3 2%23-1)=4.7=28,
n=>5, 2%42°—1)=16-31 =496,
n="7 2627 -1)=64-127 =8,128 ,

BR& /A En =2,3,5,7T8F,2" — 1% & H #(— RKALZ 28, %%
Tl AR G 5 & H 1 F %, 455 H ¥ (prime number %Kprime), & 8|#% &
&% ¥ (composite number)) , iz AR AL MR ARAE, KA T T
FIL. 2" — 1A —H#, a2 l2" - 1) E—ma¥k,

B, Zp=2"-15—H a2n12"-1)=2""lpx M#A1,2,22,---,
271 p 2p, 2%p, -, 2"y o B 2P (2" — 1) A B B S e B

1+2+2° 4+ +2" 4 p+2p+2°p+--- +2" 7
=" _1+4p@2v ! -1)
=p+p2" 1) =2""p=2""1(2" — 1),
—7(%0
EAVXA T LI

TIP2. WA —EEEn, 22" — 15— F ¥, Bln BHE,
EHH. EAnFBEHE Sn=pe,p>1,¢>1, 8]

1 = (297 -1



— @D @ 2]
- A-B,

Ap > 1Hq > 1,3 A, B¥ A#»1,A 2" — 1R & H # RERRE &3
EnBH

WEERSETAEAEMEWMBET AR Ben =235T%4Y
¥ KA =4, B12271(24—1) =120, M12069 H A #fn K1 +24+34+4+
54+6+8+10+ 12415+ 20 4 30 +40 + 60 = 216 # 120, #1207 & — =
e

ERCEEERS SN PRt SNt X SN X (. QUL TR (G -y )
AEBETAEE BAAHIERTIIHY  AEH2ZF 1 E, A H A1
BB, 12 7 B u15364Regius 82! — 1 =2,047= 23 - 893 R & H
#o FEE202M — 1) =2,096,128 w9 1E — A7 AR (2 LI K
HHFE — IR AH RN, 22" - )R G A — A K, AR E
BEE T HAMATA S, dw@Ez4H, LEEHEC 8 XH(HAET
A — %2, Nicomachus 7 H 34F F 3 2 7] i B w98 2 a8, 12445 &
18 7 A B B A2 3R 63028 o B A A6, Haa B ¥, 18
15 3 B 8RF, HZ L B2) o B AR T F A8 % 4 B B4 Bl #E 26, R
R FH AT DL FRAGBEG, BRITHT6, STA AKX , 78 B 77 T4
o) TR, HAEMEEE AO6KS .

RILLE B TR\ T BN LM, 226 A T BT 2R B
HPFZHEAORTHF, BRI A — BB T BERMHXT, &8 7 Fitt
AR T AL BN, ERBEARMABKERARET o
TI3. AR AL Z2VIRN — )R RK, L dbn B — Bk A2 - 15
—H ¥,

B ZAB—BEAK, AATERTEA=2""1p, L dn > 28 — %,
PR —F I , BIAM A A GERE £ EAEL A)

(1) 2s(A) = (2" Teypr A B¥Ae) - (pay A B Hfe)
= (2" =1)(s(p) +p),

HHbs(A)Bs(p)s Al RABRpZ P H B A 2 fo , BARE — 2 A K, ¥



A5

s(A) = A, Bp

(2" = 1)(s(p) +p) =24 =2"p,
iy LB A%
(2) p=(2"=1)s(p) o

W kK sus(p) & —pty B (As(p)lpkz) o X2" =1 > 1, #&s(p)B—p &
B E, 12s(p) BpZ AT A E R e, dy b iFs(p) =1, ds(p) =1 X
Hihph —H¥ . KB (2%, p=2" — 15 —H# ,&EE,

BRAR AR, RATAI6LFE L AL, D—HATAL T o X8 PR
fg, Hf3 i B A%, BF33,550,336 % o< EE $ A 13, W 340, KM
B212(28 — 1) = 33,550,336 % & B — A, RAKRKR2Y -1 =8,191%
’é}%*“%ﬁ EMFERT, AT ZBAE Byt 3
T4, - KM ZERLHE TR,

Z 5. *é%iAFﬁ"/\ﬁi%t | Ase A NI REAVA A

19 Bp 4 A £ =52, f AR éfﬁ@?*%&‘i\é@ﬂ%ﬁ B B — B
FHTAE , AAE 10T = 90.5- - -, o4 JABRE2ME [ A0 E B & T AL
#8,191 . FEIB PR TALAA X ER o £ TGTILSF 4H# 1309 F HAE
AT R9, & KA #4 R Cataldi (1548-1626) #8A217 —1 =131,071 22" —
1 =524,287 % & H # , B724 < V219 —1 < 725, st mm2" — 1 & —
ﬁ%i%%%l*d%ﬁk@%ﬁ R AR B L b s 2 ey 12848 H #

ik E2Y — 1 BR-F DM IRZ LA RFEHESET A
.ﬁﬁw(TY—l):8589869056,&£§+ﬁ@2w(29—1):43743869132804@
T E A En = 23,29,31 Z37(19¢) FTogfBH $)8F, 2" — 18 B HE , £ 5
16404F, & B K #% R & & (Fermat, 1601-1655, 1 & — {25k £ 65, 12
ERAREGHT, WRFAEERGA E)EAn = 23 RITH, 2" — 1FFH
oo BRins | UITISSEH B Cataldiin = 29 L T4 FiBBE R AW
FLTT24(— 3175048 ) Br 42 25 B 231 — 1ag & K 30, B M /3 3] % A B = 4
o EE—EAEARZERCEAREF,

ﬁ?ig&&&%% B, KRR E T RE2" - 125 5EE #ym

o M2l A TAE AR A K, BP 4k B #dmCataldieh % T, U7 T AT

o WRIEA FAFHMEBRE F ey ik, TR i R T AR T AR, 12



WG EAFHH AR, T2k BRESE KRG F 5L (Descartes, 1596-
1650)% A S: AR B ZEHRT GRS W, HUEEAARATRIZ
A(perfect man), 773k 5 F ,

2 M RE

fCataldiz %, T —HMEAFRTEB TN T, @EBHLFER &K
BEARMARER2" — 12 55— T, TFEY .

A2 — 109 #H(ng RAB —HK), RTFAEG TR TMAA, %
B Ap SCHE AL B (Mersenne, 1588-1647) i A AR, ¥ 1% R ¥ —H #p, #
M, = 2P — 1B —H4l B 3 (Mersenne number), H g M, & H # 0¥, # it
By —HEih B H ¥ (Mersenne prime) ,

HAh R4S SLARRE 64 7k B 4 0 R Rl 12, M e S AR
B A ha My ¢y 8 # o 12 BT AR A & 744, IR ZRFEL
Rt AT FEATRRZ R, M AT —1BA LB 5 o TBARRF A S
KA T 2 BN R 0 B HE, 0T RACPTIR R e R

AL R AE 79 TU1 644535 35 p By — 1~ ABB257T K 3, AlEp = 2,3,5,7,
13,17,19,31,67,127,2578F, 27 — 1 & H %, T8 & &R ¥k

Hp < 257 Z AL R M, ML R B4 % R B H $ ey M, 4o Mo,
Moy % A2tbinie 7 — 244 % 2] T W18, Brp = 67,257, /7] 7348, Brp =
61,89,107 , st B 4o a7 PF ik, SpMR K0, KRB M, % 5 B H #, ERER
¥ PTAAMEAL R G AR M I — A S F a4 it ] B | — e BT S
AT S o EAEIGL, 23207 M A 1218440 B $, L HEaypla &

2,3,5,7,13,17,19, 31, 61,89, 107, 127 ,

e A A AN R A EE P AT 2+ AL R B, B R R AR
TP TH, AR AETFHERGT T, mEpk KK, M, X &%
E X, AR R, TREBEAGRE T (—E8MERA, £25)257TH &
A OSMEVH e, 2 ¥ — B R ey ] $p, B EIM,E S AR 3, A5 R
T50M8) o — AR E|GAIIATF, $p < 2578, M, 5 H $ o) & B 4 R o5k
T o

¥ A v B H $p = 2,3,5,7, M, % B H B A2 by 2257 A7 2k A 5518 H

]



2 A RE BT

VAP R EAIEMRE EARROTAHEEF SR EIEIFTR . F
TE ﬂﬁmﬁ%ﬁ@ A Al BH M b AR A e AR, B Ep K
My&7F 5 &H ¥
W & FE 54w, mﬁzgﬁA%%\%# R, RERFARBVAYE LKA R
T o A2 Bp L dm t, Fp AR KBF, AR H BAGF £ ORIR R, B e B M, & &
B—HE  AEXH FTHTHE,
TIL6. Fph —H I, BIMeH AEL Bap + 1R K, L Faf —EE
E
W BM, =2 - 1HF—HA#L=ap+b LF1<b<p-1,ak—1IL
B, skl B 52 2 (Fermat’s Little Theorem, Bp #f/£ —'H g & iE
H¥om, q|(m? —m)) sa, pf(2P —1),#b # 0, BHL(2P - 1), &%

(3) 2571 o 21771 — 2ap+bfl _ 21771 — 2b71((2p)a o 1)

BlZ s, XALA2, ®EITERELL25 1) o HHB)X
FOR-1),

REO>1, AphH#, Bp>b>b—1>0, ¥pfb— 158 . &G L
—EEH, AT

ap=pb-—1)+1Ralb-1)=pFp+1,
Fap=p(0b—1)+ 185, A2 — 15/ 12%, B
20P = 2Fb=1+1 — (2571 _ 1) 4 1)P . 2,

2P IR L4R2 o A2 2P = (2P —1)+1)* XAF2°Pphualisl o B3 % a(b—
)=Bp+15FEEFFE, ¥iFb=1, ATEHE,

AT IS, MM, AT B B TEERRER Y, LH EH,
F B G U16405F BF @) M AL R 3 E k(=) g > 20F, My#y'H B # 2
B2kp +1 097 X (BR4z e ® TITATH A — 8 X R FEHE A L& R) , 41
dop = 11 B, 2kp + 1 = 22k 4+ 1,k = 177 43§ $23,023|M;; =
23-89, %89 =224+ 178 & —H #;&p = 2385 2kp+ 1 = 46k + 1,k = 143
B AT, BAT|Moz;%p = 2905 2kp + 1 = 58k + 1,k = 1, 4% e & H
#2959 ) Mg, 233|Mag =536,870,911 o FF vA R F 6 — R B ik, B 2 BR



Moz By — & B ;2 MR R R ik B B th Mg B — A 3 o B3, #p =
37,41,43,47,53,59, # £ # — iR K49 H #p,dep =16,035,002,279(#
p,q =2p + 15 H $, Hq|M,), & 7T F] A ik imse My & &R

% Cataldise i ik (—), Bl R FARKR618 . 5725, B %38k + 172 K o9 K
$(BP191, 229,419,457, 571 R 647), & F IR EMoBP T, TV R KIE
FE WK IS o R B Ms, ﬁfg%{%mﬂamk + 1309 ] R Mz o B b
Ev;’:#ixim&T:‘iii%(;): M09 8 B #T 5 A&8n + 1580 — 169 R X, ] dm,

My =23-89=(8-3—1)(8-11+1),

B AR (—) Bk () M P T e B A 60K B B R SR S o e,
Mo 3 R B M 191, 457 ROATE = $ 48 B K Mg o My 895 B $2
B 248k + 138,248k + 6364 A X, T 48 4 5 M3, 09 IR 5k 'V 284k o BRELALA
LA TTLTT25-38 8 M3, =2,147,483,647 & Mg 89 T —1BAEAL B o ¥
Moty iR BT _BF bl BT 5k BRAERFE
A o T FRARARE By TR, BobE—F %

P A — 2%, AR B 64 BOS KA 87 e T 5 P BT — A A0 B BGE & B H
Tk BRILH A FTHAR K KM A E(Z)Ep=4m+3,m>1, B
—H¥, Hg=2p+ 17 & —"H¥, Blq|My, AIM,%E—&m# , #Hhop =
11,23,83,131,179,191,239,251% % B2 H ¥ , B/AH, T H — %R X
6 5 3K ¥, dop =16,035,002,279 16,188,302, 111(3 st —p, M, &5 12 #
HAS-10742)

v L1876 F % B # % KLucas (1842-1891) 4 30, — 18 T & He 3] s —
ML R B ZEL BT T ik A AR FRERMer 1 B H #(F @1
Bk H ERAK), BMor BEH B, Mo 1B KT R IFH Kk iE
M2 =W, £ MM, B & £ % T18835F dyPervushins 8 & H
B, Mgo B Mgy B 5 %) £ 7 L1911 % 19134, o Powers & Fauquemb-
erguesd B & H # o @A & EHE Moz A Powers T8 3,

Lucas 88 §p s A 4e8k — 189 $is, Blp|M_1y/2 o sb—&RTH
FARER B 5 My B & R o Blde, 47| Mas, 167|Mss, 263| M31, 359 M7,
383| M191,479| Masg - B R A 32 36 75 ik LR VAR ER BF 69 A &, = HpR K
B, MR TR IE B F o Weso Mg = 200 — 1498 B #5202k + 14



2 A RE# 9

K, 12 M1 89 8 B #8353 b (%8 KRR K) o % T19304F, Lehmer?t
B Lucaséy 7 ik, =& & 7 J& T & #7778 Lucas-Lehmer 8 #0083 %, 3 #
7 71932 F 38 A Mosy B H H(M 1 B H 84 B oy k& — 1B 443%) o 7 A
F Lucas-Lehmerik, 14 R AR EA540 B H $ A & 550
TIT. bup =4, B¥n > 1, Suyy = ud — 2, Bl#H— K22 F #p,
M, B ' $069 Fo B o Mplup—1 o

RT3 %# Bruce (1993) o /£ ILT ¥ #Fu, Z A7 WA B4, 14,
194, 37,634, 38 hm b ik, MBRAL-FALTR G o iy RILT RIS B My|up 12
BBy =0, b = d@m¥n > 1, Sryy Bl -2 BAMZ
BB, < M, — 1, FRA &M IE — R KA o) B I, &R
—AHRLABBM, I, HHE EFEF S, Hlde, 2%p = 5, M5 = 31,
Alry = 4,79 = 14,73 = 8,7y = 0, ¥ M55 — 4 ¥ o XMy, A3z, M
Hrigo # 0, IFMio1 B — SR . #L AT EEF A TIL6 AR, R
RIFEET FFE LRI RE BHE)EER T —FT R0 A, £4F
BB BE B A FEHE LR — XRMBTH

A AGE—F AR, &My B — R 3, B My, 48 — 8 $ (8 & —FFIE 2
BB R) , HE WAL BT $(3,7,31,127), e n 2 Hey, 28 R
BG40 28 3%, Bp M3 =8,191, & L1953 4, Wheelerss i My, = 251911
(A2,4664%) B — & kB, P OA B IE B 2 45 68 o b F Z B8 (175 #5 By Lucas-
Lehmerik) , 6 T AR A — B D2 A (2 AR B HXAH) , HRA X
BERMyy,, BA Rk, BAE BAE1L768(2'7 — 1) + 1, & My, 78 B A R 3,
FAEBEEI2002Y — 1) + 1, b gh, %A — ik ey sk, KAkt
ITIE

% 19524, % B e9Robinson A SWACH & # (i& £ A#8 & Z A &
BAFRAELRETR)KRES =25+ L5 2 EHNRT M,
Meo7, M1 279, Mo 203, M2 281 o % /L1957 Riesel#| A 3% # 2+ & #BESKit
T AAEFE DR SR T B R BMs o7 o W TI961F, £ B
FHurwitz#] FIIBM7090 3t 5 A% 4% 5 My 053 B My 403 1B o 3= 3 £ 09 T
19634, £ B 47 #3% X % (University of Illinois) #4 #x4%Gillies #% & F =
1B My 689, Mo 941 ZMi1213 o F ¥ Mi1 0133 3,3764% o 7 F155 K5 4 sb it
BUAR 3, $hAE Z A BB E G B b At 211213 — 1 IS PRIME” —
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8 cARBEFRERAZRFT HF 34 L

% =+ w B AL R E #Mig 37, & W 42 #8) Tuckermans & 71971
FARE 0, B, BmATIITBEI0R, Wi £ B i+ ke & F
4 Nickel ZNoll &4 2] % = + Z B AL B H EMoi 701 o e ATH A &
Mo K 20y 3t B A%, ALucas-Lehmerikx (3113 < X TR E ¥+ /7 & 4
09 ), JL T4S0ME N BF IR B 8y o F B R B AT R 89 R AT B a8 AR AR
R 8, CBSH & 49 £ #%Cronkiteds /£ 0%, M #7 B F 3% . & T
19792 A, Noll B 45§ 4% 2] T — 18 M23 209 o ] 4 A v )t 49 Slowinski 3% 3
T —st HE A2 K, £Nelsonth B T, &K 3 % =+ @A R E My 97,
13,3954 , Slowinski#f /& 3% F2 F 23 B 3% 3| 5 26/B H4h BH ¥, ~181%
At o o ENOILT-tb iy JB] 43 B b &5 R o 3 =+ \ABAAL R H $ Mg 243 T
B Slowinski 7> 7§ 7L1983F P 48 3L o 4 &£ Cray#t & & 5 ¥, #] ICRAY-1
BB TN, BRAWBILEFER — T EHIC T LN 3048 X224 , i3t
b B2 AT g 3B T (B de #4449 2 15 09 ] Hp, B BRBRM, L F
BHE), L TERMEA , T —EERGELRE K, Lpla 5132,049,
173 & Slowinski# & /L1984, £ Cray &M £, 16 7 — R #5289 o BT —
1B Mgl B E #, B A& 750198549 A 1R 2R & vy SlowinskiyA Cray & 4 %5 37,49,
B Mo1s 091, FoA% #3E3]65,0504%

AR E, AEFHFLE ERYREHE 2 RHAESE =+ A
18 B % =+ At B H # , B3 dTl988F1 A 298, Colquittsz Welsh 72
Houston Area Research Center#: 3, % — + /L @A B H #&, Hpfd 5110,
503, #eAr] P A 8y # 3 BNEC SX*248 48 & M6 o ] 3258 K Mi32,049%E B
= AR E B, 12 Ap-324139,26852216,090 ) & & A ML BH
B M MA] 3 R AE S o AL ALFE T A p A 72216,09282349,914 B, & AE 4T
AR E #M,

JEAE 3 — T, f£ — 3 & £ Ribenboim (Ribenboim (1996)44 75 %) 84 15
¥, Slowinski 3% B #E ot th Mi32 040 CARMATE T B 5 —+ @A RE
¥,

55 70199249 A 5% 69 The American Mathematical Monthly, & 7 —
a4z B, AZ# & “The Latest Mersenne Prime” , 7k 7~ 1% 1k 49 Slowinski #2
Gage's M #u P 4% 3] 7 sk #7 09 A4k B H 3, b 3218 S ke by A5 40 BH 3



2 ML RE 11

52796839 _ 1 #9227 83245 , SlowinskifzGage i #u 1 g & B ey 42 X, &
{5 # 3% B Didcot ¢y Harwell F 5 F 09 CRAY-23+ H A% b, H A BB —H
¥,

Slowinski# Gagefrs #] Jl Lucas-Lehmeri% sk ¥ B 8 # , & o — 23545
Wy 7 ik, BR—BZRRGRT A TR o 23 — (2 B4 =+ ¥ 15 8)
¥, PR A RETFFLRTRT RS - Slowinskife GageF| F 447 B B 5 44
Bl FKuba AT R A6y b ik 64915 ) 3£ 38 3 (fast Fourier transform) #4978
% (algorithm) 12 % — RAR B Myse 830 B B 3, 1316 T 3F % N BF =1
A BF R B R — 6 A 1648 J& 22 3% (processors) b 3t H #% b B T A 5 B
RFE2004%

A Moi6,092 52 M7s6 838 2 Bl & & A H 4 A 4l R H BOAR B 3 K A8 58
Z o feHarwellE B & o3t H 4, R T8HEH #, F 3 L H
¥, AL F AR E Foh# FSlowinski LKA AEF] T A E A2 69T
#E”

FERMMRE B TER G TIFLRYEAH, — AHFHRiET,

#& Cray 2 3 T4k 849 Slowinski (# /8 Wisconsin /it # Chippewa Falls &) 3t
MRF % R & HooyCrayst H A ey 42 A &, AR A H K0 % 4raf
R (spare time)ZR 1 By 5 4% A Ah B H # o #eSlowinskizk 32 4 1 64 F 3%
iR AR R G, 12 A T 199441 A 4K B T — {8 A5 Al BT ¥,
Hpfl 859,433 , st H # /% #L A 258,7164% , 4 % & & T19965F9 A3 A,
Slowinski# Gage (& 7& 4z 7 Minnesota 1| Eaganig ¢4 Cray 2\ 8] 4828 T4F)#|
FICRAY T4 4 4, #3 7 —#7 a9 454l B H $

91,257,787 _ 1

AT B F|378,6321% , FE LA KM AAMEAR T SMEEK, L8
Bl VAR, 2 A 28T, Helrl 3 &3 BT A B 1 BB & T A 3%

B RAFALRH 03X F A 4o K45 4 (needle-in-a-haystack), 12 dy 74
AT X BBtk g3t AR, RS TRIOEES  AFE —+LEES
=+ B EAMBAEARE #F A LA ACray T R ESR TR &
TR B — AT R, SRS E R FERESRC
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3 WEREIE A

E R o9l R H 2 & R AR AN B B RT

Woltman ¥ 4 54 % L1957 11 A, A 65 A2 4612 H BGaA Bk , L%
14T 3] ik 4 32 T 5 g (Massachusetts Institute of Technology, ##§MIT)#%
SPH MR 215, Woltman A #h RERAH Z AR — REH, B
1996 F#7, 4 %, 52 T —GIMPS (Great Internet Mersenne Prime Search)#
MR, W3R T — 45 5] 8y 4835 (World Wide Web), % #1214 —42 X, Az
K 7T A A 18 A E B& (Personal Computer, /4P C) &4 ol 4% B B, VA F XA
JH B, & R uAE K 473 & £ BhLucas-Lehmer d 08 3k o £ 79 T1998 4,
AR e A A2 184,000 A e A AP & 28 4K, Woltmanit§ 5~ 89 /1 & 4 &
F R — A2 T FEIF Cdn 4 R 09 A4 (database), — B % pu 1% —#
B ) BB % K18 J8 4 S Woltman, A4 iy F % R A T4 F3K o

L1996 F11 A 138, ER—12295% ¢942 X 3%t B Armengaud,#| A
o 3 B A ERGHR B T % =+ A AR Y ¥, Bp A 420,921 64

91,398,260 _ 1 _
K R3S E oy 3R, 6 57 Armengaud #2 Woltman s & H 4 A (VA $2
T X et al. k%, Brand others),® & 2 A GIMPSAR % % £ d1 %oy &7
Jik, Armengaud & T 4 ik 21 89 o K 4% Slowinskist 7 Cray & it L35 F st
¥ By — B # o Armengaud 7 IR 75 09 Sk 38 A 5], A 18I A A E K &
ANEKRGITI), 2B R R TR R T — Rk R, R A0
megahertz#g Pentiumi% % , /&5 K3, & EAREK, B5F5BEAE
B, R T AT R B o

@A1997 8 A 248, GIMPS 6k /L 5 8 o th £ 7345 1 (Scotland),
FE 3B — Rk 3% 3t (microwave devices) 2 &) £ 41 42 32, 38 3% 4 Spence,
#4100 megahertzagPentium # & £, % 2| B A7 7f fo 2 % 368 A 4L RH
#

92,976,221 _ q

#895,9324% , Bp 4% A Fl WoltmanPf % 44 & 2 % 0942 X,, 72 Spencety # %
b, S — K SR IE15 R A5 K o A A Slowinski R .3 $A841



3 4R s B BEAX, 13

fG#ert 8 B T o BALEITEMEA R H B4, 7A8A 298, £ Cray E i
138 F Spencedy 453, , Spence#t b oy A B TR i# M K T, MR T BT AR FE
3K B IR 0 AR B [ 3R o A2 A AR 3 ELAR IR N AR AL RE M R 0 4
N

H 1% Kurowski% B & —#% & PrimeNet 4y 42 &, 2 i Woltman#y #2 K,
1 B 5 4% oy WAL ) E R o A Rk B4k 4k A oy % £ 4% (CPU) B
M % B 10 o W Tl1998<F1 A 278, —4s/m i I 52 K % (California Univer-
sity at Dominguez Hills), 195% #9 X =% 4 Clarkson (ig & & F R % = F 42
oy 534, 12 k5 Noll & Nickel), #] Al PrimeNet #3317 B 47 P fn 2 5% 3718

HeAl R H
93,021,377 _ 4

)

H4909,5264% , #4200 megahertz#yPentium %2, 76 746 X738, b
BB o e ROTE A i 4 RETAR SR 835, R F — 18 , Slowinskid
#A1RA308, /3£ Cray &G L35 F oAk & — 8 ¥ . st #PrimeNet42 K i
1% 3t # 4 ClarksondR B i, A At 3t R A8 LAk B, B ABHE <30 H — M ih R
BTt  FBELHELT, TAHXIMER N HAHE
BB ) 6 MeAl B H B o 32 AL A P AR B 04 5 SAB AR AL B B 124 B — 18 T
RBIA Y BF) o s H B3t 4% 5 o5 Clarkson, Woltman, Kurowski et
al. AT £ B A3

B T 3B F % AdmAGIMPS, Kruowskii # &4 % — (255 F — @4
W RE 4, A A L0001 £ 7T , 4435 aF X 09 AR B, RIE TR
7 W S BF H, GIMPS &k e 4830 7 @A R H 3, PTe bt o

GIMPS % 4 f b R 3k o P14, £ & T19975E1 A 15 B A fr]3s g 2756:839
17 B 532 MBARAL B E $ o FI 43 A 28 B iz 52859433 — 15k & % 338
MEAb R ¥, B8 A28 8 bz 20250787 15k B B 34@E A R
¥, 10A118, 43 520398209 _ 15 Z35@EMEIMMRE K, LE BT
19984E12 71, FiAp < 3,326,400 M, % O 2 y W iB— KT o RA 4
H FLAR m AAAP 09 4T 5 9R.7

B Sm AT GO AAL RH B0y AT A B s B, WAt A

http://www.utm.edu/research/primes/mersenne.shtml

% AGIMPS % 43 3t B



14

http://www.mersenne.org/prime.htm
£y ARk, VT 5 BT S AR T TR A

2 A AR 3% B AL % RGeorge Leigh Mallory B i & & 2 % % 5
¥ (Mount Everest), #% “R & € s/ AF 2 (Because it’s there)”

% T18114F, 3t B #yPeter Barlow, 4 ¥ Bk fa/e & L1772 F P74 5,
09 My (32 A AR B P 4w 04 S KA AEAL BH 3, F —18 % 3| % L1876 -+
HHR), EHGDLE B AR KRG ZTER, SBETRSIGERI X
T o REAFRATIF T eayiEtt, £AHAEZHERT, RAAAH
FAB LR T — 887

KM emE AT EARAAEN, BAMKRL, XERT = +ABEZTL
BoATREHERIROZLHAMTER, H#HER M S, S ETAR
do [B] R B — JE— B Bk, R WAZIR T8 R P ey ik R P 64 324,
VAR B AL 635 % R RZAF T mid AR TAE o £+t iF, A A R
BARRRRGTERGRS, R RN BEFARE TSR GAHBROKS
—k o

H AR PR E A AR R, RAIR PR REL T
I ARAFTTAR? 3IAAMBAILLRAARI —FT 2o LELAAHE
METERAHLE BAMARRARZANALBRBANALA T4
$o, Plhe, A FRARG AME, B EEL K100, B LA %R —
Mtk Enk —FRA, Bln = ¢**TIN?, A bak —JF A %H gk — R
Jodm + 10 H, NA—FHAGREBREN ., Xn 2V A 8@ L H B,
FVA20EE A, AR AFARBI0P, F = KeyA423181,000 , B 4, &
—FRAETAEINBE, AECLESAIEAMREGT AR , X —F 24
R AL2, bR 1, FRIA36, 20429 o — B TR T iEFA S, EOF
ARG FA o

HRETrgRFHEAABT—FBERMTATLRTBTLE, HFE
FAMBRBE, RERBRY - 1R GE R Ly phE —HH 2L R
R —ABREE TAE , B —H mAMEFEELTEH FRAR, HEARRM
Fn il 3 TARE A, AT T R — K
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: %@ﬁﬁ%l‘?«%f %i" &4?1&7?‘1*54&%?‘1 M R TH 2R S EET

11'/\ 'ﬁ—-iliﬁi%;ké‘] FlRE e S L3t R AR ER IR =)
Ry iB AL “F', A AL ¥ B s 4% & 32 (Fermat’s Last Theorm, % & & %
Fn > 3B —EE, 2" +y" = 2" BIEREBA)NHTR, Rl BBEER
SERGER AR ERE T, PR RRREER TR,

WSE R, By A e F A5 S (cryptography) B st K A Heh = 2, A
RS HHFTHER HA AT RGBT, TR S RO ERE LT,
42 IBM % Bell Telephone Company#% N 3F % 4& HNE B R . M &
FROBEECELAF S XSG

54w, Slowinskif GagePf 4 & B R 893 E Hag A2 X, @4 Cray 2 3] 3%
TR SR B AB 4% E G 04 oo H AR 8 (quality assurance, 8 A — E b TE A K
Bl & nRTR) o WAEXF —EZRGIF TN —BRE T, Akl
BT, R APUTHR KRG A R o S48 TAE ST o $ 3 AR T B 09
W RIRIL BB, £ EHRIE, HFES, BEAR, RS ATHEF
HRIBHE A AT Z AR o) —RAF IR E

Slowinskigt.CRAY T94 £ 4%, 1t 7 648\ b5 /2 — 18 F Sk R 32 55 E ARkt
P A BLZ 4 5] 5 340 AL RE 3, ook — K B Ak R b 3R 4B 0 TR, K
THEARE EREZRAEMMTAET o

Slowinski X2, 7 i 4% 3 7 $42 K 0 3247, 0T A R BRI T R+,
#Hhe KA TFAAR] , AR AR, AL HORSTENER . AFTRET R
KF AKX b, AT B o AT o ik 3 PO H o) F7 40T o SRR, £
AAMERFHREREFE KBTS,

MR H B R FTHO AT RS H A 7J<4§5EE7I‘“” (benchmark) ,
Crayst 8] e — 37 69 # 8  B AT, A8 € b £ 24 8 LAk B H i
B o Crays 3] a9 5% p}i,“SIOW1nskliiGagea‘k TR A 4 A% (a lot of fun),
124 P g BEH N Bl H B AR R o 4%, FRERMEHRHAMNE RN S, £
0y By M AT, 12 IR F éﬁx\ﬁé[’éivl’ﬁ’c -1 00 R

7% 48, Inteln 3] A 4o A1) ]l GIMPS 89 42 X, 4 B 5 — 3R B B AT 49 Pentium
BB o REA PN AR b GIMPS, 5185 A4 4805 6 B8R

A T1992Z AT, W R — BT EAFse 2 i KO BGE JEARAL RUE 3K
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7 & John Brown & H & % B 4e i Amdahl Corporation#y T4 %5 1% & 3%
2R 8y
391,581 - 2216193 _ 1

(P 2 | T1998F121, A H19K 80 'H #, X AH65,087(%, &£ Al @
A 68 AR AL R B, 1218 FE AR AL R R ) o T B8 F — BN R H $aY
HAE, AL LR RATHY —EERS HEERXMS, ARELE
FFRERAL, e A LIRSME 2T EARETO>HFER, A%
1% — 1A ARG PR, AT B AT — 18 H BATR . #Hbso] ey 8, 4
Jo, 2202 A7 A 8B E #:2,3,5,7,11,13,17,19 12 A Kay a2, 'H #Hay
B, AREAREIRET AL XL ERE, TAREZT RO HBLE A
F14), TR BEE o Blde, 2 $4370,2612 4%, EF1ELAS R o 5
—F @, kS HE AT (twin primes), 71,000,000 77 1 4 48
iB8,000% , 7 AT IE B A H Bk WiBA £ B2 2K #8403, 5, &5, T%
& , Parady et al.(1990) % 4 = #HR X 09 8 4 B #:

663,777 - 2750 £1, 571,305 - 277 £1, 1,706,595 - 2150 £ 1,
Z GT1998E12 R, # L AFde 2 kK ey B A H #5
835,335 - 239014 4 1,

# A 11,7514%, & Ballinger #2 Gallot /& % 7T 19985 5 3, , 7T A Bp i £ 1R K
EY, BTH _RBLEGEE . FEL, BERFAERT A ELRS
YT B, 2B — AR B R ARk 6y FTAE

#33 Me R A A FLAR MY 3% 7T % # Scourfield (1979/80), Stewart (1987/
88) Z Piper (1988/89) % x, ZRibenboim (1996)— % . & Kk 'H $ 4% #f %
&, AL W F ik 4 nE A 73

http://www.utm.edu/research/primes/largest.html

b A — 3R, R E(FRBLE G ER), R - BETAY

OB — B BED ST b FHIPERITRSB R — R AT, M2

EEMTAE By 2R, RERR S o AF BTI8F L A4, RH
47 kAL RARGESOME A A AR S R o JLE R R T R R BT T i
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R, REFERESNIFER . » AR EFFR S A, 2 LRI H
% VA M o AR B A AT & 2R AT 4R 3] @ Lucas#f £ 7 7T1I876 F 4 B
Moy IEHE, 24P R0 B A A, — AR ®TII3F, £ EEH HFE
W — R P, — EB Tk 2 X% (Columbia University) #9%44%ColeE
BETHER AR AHABRFORBESBEE ZREMMALFESE, —
BAERAEZREET

267 _ 1 = 193,707,721 - 761,838,257,287 .

B R EAM L — F A H W B R AL IR R he F 6 E AR LA AR 4 B
M, F4Cole 3L T ZF 0 2B S RS> MIAE , AKX, # A3t

s

S, A E KT 873 e Cole 4 o o,

2257 _1 = 535,006,138,814,359
1,155,685,395,246,619,182,673,003
:374,550,598,501,810,936,581,776,630,096,313,181,393,

R Riesel (1985) , =184 A& T Rt ¢ 5 AF, & b Penk % Baillie & ¥ 7T
L9TIPF 5 i AR 2 0 o & 8 L1995, & K 69 T 24 5 M a9 M4l R & A%
M3 359 = 6,719 - P1,008,

& P1,008 & — #1,0084% % 7§ #( L Ribenboim (1996) p.67) o st # 712
RA =W B I 6,719=2-3,350+1 & M; 350 77 T 8647 400 B ¥ ¥ 2
I o ZEALII8FIA, d s 8h i KA A AR e A B BB Moy o W
A s — ROR KB R A H Sy oA, Ko ARAR S, b H T
R A FEASEE b @t T S & R AR BBH A FE S Loy &
i M

2. Frank Nelson Cole® &£ £ B #%2 5 &oh4k 2 (1896-1920), it % 18
2R #HFE g F4Bulletinz £ 4 KiE21F  EHLA TR EREEE
@@ B 4948 2 3% s T Frank Nelson Cole Prize in Algebra % Frank Nelson
Cole Prize in Number Theory, % T19284F 4 k484, & £ F — Kk, AKX
BEH TR,
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5 R

B RAR LA, RAVE L — A AT
% %k, P8 = A ¥ (triangular number)Bp & A 15 45 i 45 ¥ ¥ = fo (B
(&

BTt BZARMERR) , G —1BTAREE = AR(KE (),
6 = 1+2+3,
28 = 1+2+3+44+54+6+7,
496 = 1+2+34+44+5+6+7+8+---+31,

MHGEELAT IR R A — by Y, LB R R AT

i

an\.
}

i
>3

%(;@125@) cBA=2"1(20 — 1) B BT A, ,EI'I
(i) A>68F, AB AlRETMEEE TG H i,

28 = 13 + 33, 496 = 1% + 3% + 5% + 73, 8,128= 13+33+---+153,
Ho i A R B (Ae 28 218, 4964 A1) B2~ D/2
(iii) A=2P"1 4 2P ... + 22772 Jm

6 =2"4+22,28 =224+23 124 496 = 2% 425 + 26 4 27 1 28 _
(iv) AZ P B#(SAY)Z A B2 o 4o

11 1 1
A =6 ~+-4-+-=2
6, +5+t3+t5=2
11 1 1 1 1
= 28, s+t +—+—=2,

12 4 7 14 28

HR, AREE R BL2H, REA S RIRBAEZBHAE =+ 518 5 #,
i@ﬁ%ﬁ#@a* /\+w@,4z, EMBEAABR T T, 12547 F5EHK
FoRE BT Ew 45, FBA3TALK , B FHE3,638AR , B
A —HETRARE o ~MATAEAMRBEEEN— N0 o s AARRE— R
HEAE (6418 = 45) 5 — 5 — B10L 4R, F =210 TR, F =
HH2BLI0TEA IR, FRHAME o M0 LA KB F 3L B A28 — 18 A%
iR AR B AL AR, RIER % 57 100 R? 100,000 R.? 4% % A8 #8349k
NE L HIE R XA S KR KIGHEIIK A 1.496 108 N F, PR B K
I S 33K ] 9B 64 22.7 % 42 , £ AMI§23:021,376 (23020327 _ 1) (g 4 7T 4R AR kAT
HESTHRETRERET

3 15 %T%i?h‘ﬁ%%%"%f&?%ﬁz&& BERmFET, XRFETE
B, MRALBY? ZoBE2, BB RRT
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K- A AMERREHLARG(RAET] B —2g?) (2 —F 2
PrA R B SR, REMERATRRAFRT o EA TR A S F 7
FHARTARL T EREI o2& A A d s3] 2 AR, 2RI B
Ml R H B8 F 4R W TR AR, i T AR b — M BOH 2R R,
TR FE B S AR AL WAL B3 B AR H R o Tl — AL E R
g, B R S AMEL, BB KRB A o TR T
o4, AR EAREITE, ©ANE R REE FRZERAK, &RMA
B by, A4 AT

A8 35 B LB R F 4 2 K i 8 64 438 (Number is the bond of the
eternal continuous of things)” , #t 5 691% £ X, A ARG M H 6B & , A
F 3k, &AM 42 340 L (amicable number) , EEF TSN A AR E
HMANIE S, BAZ22081284— 45 BT o 1B RAHEEBR? JR 4B i T
BB, B RE22052284 R A — R AF 2R84 B 4F o

22049 % B #4051, 2,4, 5,10, 11,20, 22,44, 55, 110, 3t 40 % 284 , 7284 %
B EL 2 4,71,142 F 40 5220 , —# > E B A EAH 5 (R4 R
REEHAEAET), o BARRE L LA BT o) = 1
i B — #3040 B, 22032284 % AFA T 4n 0 B — H A B, AL RN —
oo TR AR— RN, BREEHALE ARG T FHFBAT AT
BFARE o

oo B fe F KA T AV B0 &7, AR 8545 —H 3 B 5 B A&
AR 5 A b, AR AR g A ey B IR A, AR R B LR AR R AT o

EEHBEH ML Z+ 2 F e, BE EB 0L RIET TR
FAIRE A5 VERT R R YA E220%E

B Koy — PR, B = A HIT,20640 18,4168 % Bk T
1636F 4308 o R IR 6 F LR T — 4, B79,363,584499,437,056 o
FAM P E Biii A A GHHT R, £BTLTE0 FE R T64%
B2 5 B H R R RS H), o £452,626422,92485,020405,564 %
o T il A AR E] & S0 R, B\ TIS6TE, —1n o5 R 60 A KA &
4 Paganini# 81,184 0121040 2 —H#fe 32 —H A A AK T F
s, EART ARG L EF

FAYHERABRBEERTEINA RGN KX (Ir it kT B A7
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BRI AR) o T X R AR E LR, B, i
BEL R d "0 > 2 & — K, 4

A=3.2"—-1,B=3-2"1—1,c=9.22""1 1

#%A,B,CHEHE K, R2"ABMW"CE —H# A3 , BOIRE o B’n = 2,
al

A=3-4-1=11,B=3-2-1=5,C=9-8—1="T1

BB VH B, #22-11-5 = 2204022 .71 = 2845 —H A o B4, Rn =7,
TRE G —HBS 2AEn <200 BALLRREERIEEET
BA — N K RAME R T o ®T1923FMadachy f2Lee
£1,095% 31 Fo 38, ] F 47 B @ Rieless i — # A 152 2 ey Ao, FAe
BRERBRTZEESFHS . §RLUA — L R RGMA, Jo(RTRALEF
INREGH AR SEHRAPE? RORBNE—HAPE, FFEMBEK
Bl ETH, LA —F— 1B RAfeE? R MRER T, KMIsITE
BERHBFNET, TEARERBRIER? NBRE—MAHEL
R o PTB M ¥ (factorion) B — M F AR SR FZ M fefo , lde, B
145 = 1! + 4! + 5!,

#1458 — Pk e, R “) B P R (factorial) 32 5k, BP
nl=nn-1)n-2)---3-2-1,n>1,

124500 & B o A wABAR I el B e, Bp
1=11,2=2,

B AT P 4 2 KR I TR BB
40,585 = 41 + 0! + 5! + 8! + 5!,

FyDougherty £ & 7T19644F 5] ) 5+ AL th R 0) o 1 W EA TR BLA P S
A BB R IR R G IR — R, AR FHAMER R ow BT A, W
B —R?

RIOVFF AR — &A K, BRAMEA W E R RE, uﬂ}]xaé’ﬂ’ifz,
R AR A CRARYT o 5T AMS H, 3% FPickover (1995/96) .
RERLERET o



6 ik crexz=+tErsEk 21

6 Mk cez=-ttExsEE

Wy I 14w, #—H $p, BM, = 20 — 1h — MR T #, 8120 1M, B
— A o ATERIRFIEF] Oty =+ -BEMALRE $, Aty =
T EMREBALARELT o BTHA TR, KA IIHIL =+ LA
B, AT FREBET ,

F-$ A ¥ | EBRFR BRH
12122 -1) 1 P P
2 | 22(2% —1) 2 P P
312425 —-1) 3 3 T3
412627 — 1) 4 T3 3
5| 212(213 —1) 8 1461 R
6 | 2160217 —1) 10 1588 Cataldi
7| 28219 —1) 12 1588 Cataldi
8 | 239(231 —1) 19 1772 Euler
9 | 269(261 —1) 37| 1883 | Pervushin
10 | 288(2%9 —1) 54 1911 Powers
11 | 2106(2107 1) 65 1913 | Fauquembergue
12 | 2126(2127 — 1) 77| 1876 | Lucas
13 | 2520(2521 — 1) 314 1952 | Robinson
14 | 2606(2607 1) 366 1952 | Robinson
15 | 21,278 (21279 _ 1) 770 1952 Robinson
16 | 22:202(22203 _ 1) 1,327 1952 Robinson
17 | 22280(22281 _ 1) 1,373 1952 Robinson
18 | 23:216(23:217 _ 1) 1,937 1957 Riesel
19 | 24252(24253 _ 1) 2,561 1961 Hurwitz
20 | 24422(24423 _ 1) 2,663 1961 Hurwitz
21 | 29:688(29.689 _ 1) 5,834 1963 Gillies
22 | 29:940(29.941 _ 1) 5,985 1963 Gillies
23 | 2tL,212(91L.213 1) 6,751 1963 Gillies
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F¥ A 15 ¥ EBRFRK ERH
24 219,936(219,937 —1) 12,003 1971 Tuckerman
25 | 221,700(221,701 _ 1) 13,066 1978 Noll and Nickel
26 | 223:208(923,209 _ 1) 13,973 1979 Noll
27 | 244:496(244,497 _ 1) 26,790 1979 Nelson and Slowinski
28 | 286,242(286,243 _ 1) 51,924 1982 Slowinski
29 | 2110,502(2110,503 _ 1) 66,530 1988 Colquitt and Welsh
30 | 2132,048(2132,049 _ 1) 79,502 1983 Slowinski
31 | 2216,09 (216,091 _ 1) 130,100 1985 Slowinski
32 | 2756:838(2756,839 _ 1) 455,663 1992 Slowinski and Gage
33 | 2859,432(2859,433 _ 1) 517,430 1994 Slowinski and Gage
34 | 21,257,786 (91,257,787 _ 1) 757,263 1996 Slowinski and Gage
35 | 21:398,268(21,398,269 _ 1) 841,842 1996 Armengaud, Wolt-
man et al.
7 | 22:976,220(92.976.221 _ 1) | 1 791 864 1997 Spence, Woltman et
al.
7 | 23.02L,376(93,021377 _ 1) | 1,819,050 1998 Clarkson, Woltman,
Kurowski et al.
7 A

1. RAG1,7292 A 5 fot kiR B o

2. HIR BT ARAE TG XK TR BT 7 fo 2 50NV EH, XS — K

3. HFEEHS

4. REAB T A EAYEFL BT L HORS

5. ()AL o

BT AR ST XK TR T F R Rk R
o IEE B (LARILIRFE(1976) p.38) o




10.

11.

12.

13.

14.

15.

16

S ik 23

B A AL
CRAEHEAHERSME
- R Moz B Moo % By & MREL o

L REMs 80 H B #5248k + 1 K248k + 6389 A K,

KA ML R BRI Z N A,
3 — ML B2 A B A 13,3954 o K HplE
RBEBEAROEET () EGVY) o

4es(n)k A BnZ pFA & B g Fe, £s(n) < n, Blntk & — 5 %

(deficient); 2 s(n) > n, BIn#k & — & # (abundant) o 7 4 ¥ & A~

AR R R

(i) %pfh— ' %, BIH A — EE o, p® & — ¥

(i) %618 2 %12,18,20,24,30,36,/m 1 £39 M 4 T H6EE A =
A6, 285, BB 5

(iii) % — 184 09 B #5945 .

kA — EAH, AA = (k+ 1)1 Ram2)(A+2),3[(A+3),-, (k+
D(A+k+1), Bp A7 i S EAR S B0 I $E o So s RIAT AR M H
2 W B A T REAE & o

HE17,2964218,416 8 —H e 3L

A W ER R,

5 R

L. M Sn i (1980a). JE7r M o B1R4E 71,5 44 % 3140,20-24

2. ML (1980b). By Heah i H o AHEE A AL 114 5 1247,50-55 6
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b

11.

12.

13.

14.

15.

16.

AR R(1981). v R R S MRey AR AR R L MR RE E T, B0 K
%1#7,109-115

. MRBAIRE(1976). HEBH 0 PR o MR B AL, FT4T o

2K (1996). SRGIEAAE, 5 Z AR o FR AL, Gk,
&t (1984). 3% o A A FIAE, 636

Rk | SRARIE(1993). Ak RE A HHAE K 8 — AR PR IRARAE T ik o BB
1R I% =R E 174 5 4H9,87-92

ZH

% . R332 IK(1996). 1BECHE 4 oy ek HEAE o BB RIE T, 20
as #7,88-

91
BaiE | RBTUFE(1992). BR&E RS MR AR o UFHMmA, 6k,

ZI4E 8 (1997). —182n(nf 4 $0) BB 7 Feoh 1 B ARk o R 1836 5
Fl, H21 K %H240,71-75
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