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Synopsis

Based on the basic theories and concepts of prime numbers, puts forward new theo-
rems, new methods and their application on discrimination of prime numbers increasing dis-
crimination efficiency by 7-10 times, provides 22 theorems on properties of prime numbers
and odd and even numbers, 37 conjectures on properties of twin prime numbers, and 10 con-
jectures on prime numbers. The appendix includes the prime numbers less than 300,000.

This book is applicable for math enthusiast, and it also can be a reference for the people
in the field of mathematics and computer.

P 57 i B (CIP) %03

R FAGE R € BT T S A AR B —Jba
& Tl At , 2002. 8

ISBN 7-5024-3062-8
1.~ 0.%- N.Z2EHE MR N.0156.2
i B A B 518 CIP $3E#% 5 (2002) 5 050256 5

HRA  HWEA AUEPMEE SIS 39 5, HE4 100009)

FITHBE NME ERFER T oo FOEEW B B OREHR 4BRE

e ERERABRA TR BE T B RT; & B EHIEEH

2002 £E 8 45 1 AR,2002 £F 8 A% 1 IREPRI

850mm X 1168mm  1/32; 4.75 833K ; 128 T5; 142 W; 1 - 2500

15.00 T

BETWHARMEITE BiE:(010)64044283 3 :(010)64027893

aeBE it ERFENTEKE 46 B(100711) HBiE:(010)65289081
(At EB g e R B A8, SRR A IR R



RI B

AXT 1 AEHT, B 1 o KF 25, REETRGB R
BARAER, FRAIGET SHAEHRGRAL, FABEIETARE
B RBRET IAETHRBEFORT, ZHMRBRBEG AR
2, ¥ BTHET- M EFR TR BFRHEFTHLZXA
KR, AM— B FRARBIFHERERZANN ESH
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Preface

Prime number is the number which can not be divided by any
number except for 1 and itself. Prime numbers play important role
in number theory. Any number can be expressed as the product of
prime numbers, so prime numbers are ‘atoms’ of numbers — basic
elements of natural numbers. Once grasping prime factor explosion
for a number, mathematicians obtain information about this num-
ber. People always regard the result of discrimination of prime num-
bers as important spirit treasure. During efficiency and hardware
testing of a new computer, multi — digit number is made of prime
numbers to encrypt confidential materials. The more important us-
age is in modern application mathematics, for example, certain lim-
ited regions are required to be discussed in encoding. These limited
regions are Z/PZ =10, 1, =P —1} made up of prime number P,
which asks us to look for prime numbers and discriminate prime
numbers.

Discrimination of prime numbers has been all along thought
highly of, for it has great theoretical and practical value.

This book lists new theorems and methods on discrimination of
prime numbers being studied for many years by the author, which
can increase computation speed by 7 — 10 times comparing with nor-
mal filters and so are accurate and efficient. With these theorems,
there comes out a twin prime numbers theorem: “there are infinite
neighboring twin prime numbers larger than 5 in which the differ-
ence of the two numbers is 2, and the difference of every pair of
twin prime numbers is a multiple of 6.”

Mathematician Karl Friedrich Gauss has ever stated: “some
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beautiful theorems in higher arithmetic have such attributes: they
are easy concluded from experiences but deeply concealed for prov-
ing. Only super mathematicians can dig them out. Just for this rea-
son, higher arithmetic has amazing charm and becomes the favorite
of excellent mathematicians. Even no need to comment on its infi-
nite abundance beyond other branches of mathematics.”

This book also lists 22 theorem and deductions on properties of
prime numbers and odd and even numbers being studied by Pan
Shuming and Mathematician Liaozhen for many years. If they can
be supplement for number theory, the author will be greatly hon-
ored.

In mathematics, number theory is the most beautiful branch
and twin prime numbers are beautiful — in — beautiful. This book al-
so lists 37 conjectures of twin prime numbers and 10 conjectures on
prime numbers made out by the author. Conjectures in mathematics
are an important thinking method. It has innovation, though this
kind of conjectures have concrete targets and are under proving.

This book also provides prime numbers less than 300, 000 for
researchers’ and users’ convenience.

During the writing, Mr. Pan Feng took on the whole transla-
tion and typing job. The author are greatly grateful to Mr. Liao
Zhen, Pan Feng and Li Zongcheng here. The author would like to
present this book to mathematicians during ICM —2002. Because of
ability limit and time shortage, there may be inevitable deficiencies.
If you have any comments and suggestions, please let the author

know.

Pan Shuming
June, 2002
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1 REHENFER FHE

ABERENTEBHAENOFER . AEEREHE
BB TIRBEEEE, S H KT 5 WNERBELRE
M EBMERBZEMEEZE N 6 KA. FERBMEHAK
FEIETTEVRL S BT RSA B H+  KERIR IHEH
WA ZHR A,

EHE b, BREES T RKMBER: B (Gauss) . R E
(Fermat) \BX$L (Euler) .8 it (Legendre) /£ 8% K B HINF 71 Fis [6]
MRE. BITEMACEARITIE) (Disquistiones Arithmeticae )
B REE B« IR R BRI B B R Bt A 80 ik R B F e
PIMERBAPREE BAAMREZ —"PEMKEE)—B
XA EE R T B

BABARBEETFHRREREAER EHHHERTEZ
FE, EHREBEETRPINTE Z/72 FREEBEA SR IKE T
¥ HEANRE TR, ERAE Y RSA K (8155
(Rumely) . ¥ K /K (Shamir) YR #)% (Adleman) = AR TF
FHREHRFTERNARER, LRI RARERRE, IR
HEHBEZBP, AMTATE N R ST XEBER
—¥6e , ER T YR EEMN S X—ITERE, TERETHE
BRI REERAI G REF , REFEX TTHEILF K
WEA T4 EEMEN,

HERISPR G REFEANERN SR %, B YRR
MRS EHIMERR Z o

HFEHHE, N ES, B TFEE, E0A R AR
R R T A BB A, A G Y 3R EHE B T (Eratos-
thenes) LB X HIVERBRE TEAWEM. L5, A2 2%
BRERI—FHREAFNNETRE S, AT X M T/HE— L0
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Foo FEMARRBIZECH M B TIE A0, BB R L “ABRIETE
RIER T E PR MGE R 7 B RBIA T E B Bk AR
TN X — [, Ay il s — 6] R - 4 B — A be Bk " S fRT 0
HREREERS VSN REIETEH FTE.

1.1 EBHEHFHER

EE:nEN, f(n)=6nt1 B HAE PR EEHNT
V() WMESEBRZELERL 2 13 B BN EL.
WERR i EF 5, 7, 11, 13, 17, 19,--, n
Py=5, P,=7, P3=11,-, P.<Vn<P,,,
BEF R %
5P,, 7Py, 11Py, 13Pg,
5P1, 7P1, 11P1, 13P1,
5P2, 7P2, 11P2, 13P2,"' (1—1)

SP,, 7P,, 11P,, 13P,

WIS BRI T OB, BOARBERE Py, Py, PRREUTER. B

WFE TP ERE S8
Q =dXP,

H,Q Fn WHE, P, NARTF Py, Py, PIIEBEE, d M
P ERAT 1 WEBE, M Q = dXP,<n, HT n€EN,XPF
J QBB ARR, B 4>V Q,P, >V Q, 8 dXP,>
JQAXxVQ= Qx5 dxP,= Q BRMFEN. AR n€
N, /DT QBEERR, N Q ARER. LR, Q K
&8N Q —EHEnENTI/DTVQHEE. BT €N Q
AT 1 E/NER—ERER U f(n)=6n 1 KK 1-1
HRl 2 S R T BB A BB Py, Py, -, P, HRBTELR,

Btk Q ERRE, A T
2



Q< Vn <P,y
d #r+1 PHEAREHER 1-1 PERIG,8 » AT
PRI R FELHE 1-1 ATk
P3, 5Py, 7Py, 11Py,-
P3, 7P, 11P,, 13P,, -
P%, 11P,, 17P,, 19P,,

EPRFEE,
1.2 H#

Bl 5 100 HESLZE—FIH,

AR ER f(n) = 6(n) 21,50 n=1, 2, 3,-,
16 B RO %, BB S, 7, 11, 13, 17, 19, 23, 25, 29, 31, 35, 37,
41, 43, 47, 49, 53, 55, 59, 61, 65, 67, 71, 73, 77, 19, 83,
85, 89, 91, 95, 97,3k 32 4~

V100 BKF 5 EEHR S, 7.

¥ 100 WHIE SEBEKR] £

Rl 28k 5 BERME(S BRSM) ,HI

25, 35, S5, 65, 85, 95,

R F8 7 BERME(T BRI ED.

49, 77, 91,

FRIEEH 6 2.3 B NREA LB H 100 DRKEFE
B

2,3,5,7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47,
53, 59, 61, 67, 71, 73, 79, 83, 89, 97,3 25 1~

7 % iR A E B A S, FBLAE R A I — R O ik (FEARSC
FHFTE)VHE » =100 NERE L,

Bl (1 BRAMDM 2, 3, 4, 5,-+, 99, 100 HFl# 100 NEH
Wk ——RI %, B 100 WEEHE 2, 3, 5, 7 BERAERIZ%.
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R 2 2 BERME(2 BRAE,49 1)

4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62,
64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92,
94, 96, 98, 100,

R4 3 BB G BRIP. 16 1)

9, 15, 21, 27, 33, 39, 45, 51, 57, 63, 69, 75, 81, 87, 93,
99,

R 28 5 BERIE(S BRI, 6 1)

25, 35, 55, 65, 85, 95,

RiZ=g 7 BEREE(T BRSM,3 1)

49, 77, 91,

PR BT

2,3,5,7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47,
53, 59, 61, 67, 71, 73, 79, 83, 89, 97,H0% 100 LA E
¥, A7 EHE 100 N EBEEZMRECH 49+16+6+
3=740K) , T A R R R M RER 6 +3=9(IK), LT 65
Ko

Bl HITE 200 N2 ER R R TRk

R : A SCHR ) Y T A o

B f(n) = 6ntl 5 n=1, 2, 33 B FTAKME:

5,7, 11, 13, 17, 19, 23, 25, 29, 31, 35, 37, 41, 43, 47,
49, 53, 55, 59, 61, 65, 67, 71, 73, 77, 79, 83, 85, 89, 91,
95, 97, 101, 103, 107, 109, 113, 115, 119, 121, 125, 127,
131, 133, 137, 139, 143, 145, 149, 151, 155, 157, 161, 163,
167, 169, 173, 175, 179, 181, 185, 187, 191, 193, 197, 199,

V200K F S WERRE:S5,7,11,13,

¥ 200 NE A BERRE

R £ 5 BERHE(S BRAM):

25, 35, 55, 65, 85, 95, 115, 125, 145, 155, 175, 185,
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R T BRI BRI

49, 77, 91, 119, 133, 161,

RIERE 11 BERAMB(11 BH) 121, 143,187,

R EB 13 BERAE(13 BRAM) 169,

FRIEAE ¥ 2.3 BPEBORA 1B 200 N ETE
B

2,3,5,7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47,
53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109,
113, 127, 131, 137, 139, 149, 151, 157, 163, 167, 173, 179,
181, 191, 193, 197, 199,3k 46 1~

o7 >t ULRA , T b F JE A SO B B HIE =200
WRIRR . BikigER:

Bl (1 %402, 3, 4, 5,---,199, 200 $3 % 200 INE S
BBk ——RZ=, Bk 200 NBERE 2, 3, 5, 7, 11, 13 BEREIS
X%

I8 2 BERIB(2 BR5F,99 1)

4, 6, 8, 10,---,198, 200

R &8 3 BRI G RSN, 324):

9, 15, 21, 27, 33, 39, 45, 51, 57, 63, 69, 75, 81, 87, 93,
99, 105, 111, 117, 123, 129, 135, 141, 147, 153, 159, 165,
171, 177, 183, 189, 195

R4 5 BERHE(S BRIM, 121

25, 35, 55, 65, 85, 95, 115, 125, 145, 155, 175, 185,

R4 7 BEREB(T BRSM,6 1)

49, 77, 91, 119, 133, 161,

R4 11 BEROE(11 BRSH,3 1)

121, 143,187,

RIF9E 13 BRI (13 BRIM1A):

169,

FRFIT BT



2,3,5,17, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47,
53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109,
113, 127, 131, 137, 149, 151, 157, 163, 167, 173, 179, 181,
191, 193, 197, 199, -

FA— MO HIE 200 DA BRER ZMRBOK 99 +32 + 12
+6+3+1=1530K), AR EHER EZMHKRE R 12+6+3+1
=22(K), BT 153-22=131 (K),

R 1-1 RAEEEHENA—RBEEIERBYZRBE LB

HEFBE 100 ¥ 200 iy 1000 ;5
H—B o B3 £ W 74 153 825
A e = R 9 22 94

ME 1B, AR HA BRI ERH Tk — BB
RO BB B 0 T (R 32 ) IRBUR 4 7~ 10 65, o] LAAR M A R
HREITEEE 710 5, HARAAEBEEMREHHBER
R R 710 FHEE.

1.3 itig

B PE, RATFIELL 6 HAEK 6 MEFIINT .

®w—NEF:2, 8, 14, 20, 26, 32, 38, 44

& — ANEHY.3, 9, 15, 21, 27, 33, 39, 45

=154, 10, 16, 22, 28, 34, 40, 46

w6, 12, 18, 24, 30, 36, 42, 48

RS, 11, 17, 23, 29, 35, 41, 47

BAAMEN.T7, 13, 19, 25, 31, 37, 43, 49

AEBABNERHE S, TP BAZER 6 B ERN
ANELEFHPRERD BN, MERGINE 2 #1 3 B0
EHEERAN BN, EX N BF hE R AR E
SRPE—ANREEFEES, Bi0iE A4 A BT kR
f(n)=1000 WA BL? FiH 60+ 1 WEF, B L S

p ,



BERAMBOTHE N —AARS+5(n £ 1) X6, B LB 7 BERKY
APRP—PNAR 7+30(n - 1), BIFENE 13 BERHIESHR 13
L 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67,
71, T3 EERY EREN 17 BERAESE 17 %L 17, 19, 23,
29, 31, 37,41, 43, 47, 53 EER, B L% 23 BERABA A
23 3Lh 23,29,31,37,41,43 EER . EREH 29 BERWAMA
29 Felk 29, 31 WAEE EREH 31 BHRYRE -1 961 =
31%31, Bl EH 312,

1.4 FIERMEFEH)

Bl : HIE 4999 B/ ER.

#%:/4999=70.7036, HEEHAHHNAR f(n)=6n 11
FlHEH, R n=1, 2, 3,--+, 10, 11, HRHEFIHR:5, 7, 11,
13, 17, 19, 23, 25, 29, 31, 35, 37, 41, 43, 47, 49, 53, 55,
59, 61, 65, 67,

H 2 v70.7036 =8.4, BN FR/NT 8 BIEEK S 1 7 B L%
(2.3 WRBERSM) o RIEBE S BEREIEL:25, 35, 55, 65; X4 7
BB .49, RTHEEHR:

5,7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59,
61, 67, FIXSOERE 4999, W ARERER:, B 4999 FEE.

&l H5F 128431 BREER

#%:/128431=258. 37, A HA B ARK f(n)=6nt1
FI#F, Kb n=1, 2, 3, HRHKFIN:S5, 7, 11, 13, 17,
19, 23, 25, 29, 31, 35, 37, 41, 43, 47, 49, 53, 55, 59, 61,
65, 67, 711, 73, 77, 79, 83, 85, 89, 91, 95, 97, 101, 103, 107,
109, 113, 115, 119, 121, 125, 127, 131, 133, 137, 139, 143,
145, 149, 151, 155, 157, 161, 163, 167, 169, 173, 175, 179,
181, 185, 187, 191, 193, 197, 199, 203, 205, 209, 211, 215,
217, 221, 223, 227, 229, 233, 235, 239, 241, 245, 247, 251,
253, 257,



B4/ 258.37=16.07, B0 /MF 16 MER S, 7, 11, 13 &
BER B, RIFH S5 BERROSL. 25, 35, 55, 65, 85, 95, 115,
125, 145, 155, 175, 185, 205, 215, 235, 245; %8 7 BERM
$.49, 77, 91, 119, 113, 161, 203, 217; 01288 11 BRI,
121, 143, 187, 209, 253; R %8 13 BERHIIE: 169, 221, 247,
A THERR.5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,
47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97, 101, 103, 107,
109, 113, 115, 127, 131, 137, 139, 149, 151, 157, 163, 167,
173, 179, 181, 191, 193, 197, 199, 211, 223, 227, 229, 233,
239, 241, 251, 257, FAXEBR 128431, K BB A GBEEER,
128431 &,

RAERTR EHE A R — R T A RPUE H.

KF 5 W MIESR R 2 MIERERE TREZ4, A
X E R RIHENECH 6 MARES.

.5, 7; 11, 13; 17, 19; 29, 31; 41, 43; 59, 61; 71, 73;
101, 103; 107, 109; 137, 139; 191, 193; 197, 199; 227, 229,

SUEER S, TH 1L, 132 11-5=6,13-7=6;BUEREK
11, 13#17, 19 2@ 17-11=6,19-13=6; WAERE 29, 31 A
41, 43 Zfa 41-29=12,43—-31=12;-

EB:nEN, f(n)=6n*1,AIEN f(n)=5+6(n—1) M f
(n)=7+6(n-1) BIEI(n=1,2,,0), BHFEIAEN6
M EEE, SIEATER A ZR IHEARERET)
ZE A THERERS 6 WS BENEFSE—&, B TR
5 f(n)=5+6(n—1) F f(n)=7+6(n—1) HERH 2, HWE
EEMER 2.

TR R B A R R PA RSB, HEF »
A BRE Py, Py, P3, -, P, ¥ P,=5,P,=7,P3=11,P, =
13,0 & Q=Py,, Py, 1R Q BVARE, ME Q A%
FPy, Py, Ps, -, P, FRHE—A, A RPN BERLDHE »
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