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Research on the distribution law of special composite numbers and a new framework for progressive

deduction of prime numbers

Shandong Zhao

Hunan Supercomputing Science Society, Changsha, Hunan

[ Abstract] The prime sieve method has always taken "directly locating prime numbers" as its core objective.
However, due to the bottleneck of "prime numbers having no explicit pattern", it can only alleviate this limitation by
optimizing the efficiency of traversal, without achieving an essential breakthrough. This paper shifts the research
perspective, transforming the "irregular prime number problem" into the "regular composite number problem",
changing the logical starting point of the sieve method; it reveals the distribution pattern of special composite numbers,
proposes the progressive deduction method, and constructs a complete iterative closed loop of "known prime numbers
— deducing special composite numbers — screening prime numbers — expanding the prime number set". This
method realizes the regular deduction of special composite numbers and the precise screening of prime numbers, and
has the theoretical possibility of natural iterative expansion. It reduces the redundancy in the process of range
coverage, logical processing, and calculation in traditional sieve methods, and its operation method is more concise.
It shows certain theoretical advantages in terms of time and space complexity optimization, iterative expandability,
and engineering practicality.

[ Keywords] Number theory; Prime sieve method; Distribution law of composite numbers; Progressive

deduction method
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2.1 jaX#k

ARG b “ BREB R R BUE U A TE, BT 280 = BVER A s, d & ik
— RS, M RER EAMEG — R GG Z 5 AT RHE, AT S RS HES E 2R3 20 AE
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22 BAWAEAR T 5AERT

2.2.1 WRABHOL TS AL RENEESEE S AR 2 5 DM RS, HAM e B THEA {1,
3, 7, 9%e FET U, ASCKRT 1 X REUE SN “ReRET L7 . BAER G S PR Z AN N, FH 5508 25 /0 kAl

2.2.2 RERA B R S B ORI B A, TR RR 2 N S 2 AMAETE R BT AL R TR
PR HUHTE S NI RRE R A B 0 A B 5 7 SRR S . A7 BE A M 5 AR R A 4, (B S F T
AR R B 07 08 HE 2R, AATIT SIEBILAE 0 SR S R e

223 ETHOREARIS (W, FRMER. Lo ME. FRER, EREAEIH UAES
WEERINH, B R AN BRTR R A BORVRR IR GBI 254, R Guda s R R G 30 A A s TR DY R % 4
FE: MR AT BN EE R JRE 7O R A RO R A AT 43 R HE R 8 £ 3
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3 EARDBLATE X

TG M R B, 8 AR D ECER R U

E X 1: KPR AE4E (Special Odd Number, SON, 14 S) : KT 1 HAMiE i {1, 3, 7, 9IHIEA
BEEE, Miel, 3, 7, BRI NANEFTE, STHEILENS GE{L, 3, 7, 9 :

S=S1USUS8USy, SiNS=2 (Vi, jE€{1, 3, 7, 9}, i#j) ,

S={10n+i | nENU {0}, i€ {1, 3, 7, 9}, Si=i (modl0) , H §>1} (3.1)

=0, 1, 2, ..., WMSHIEMNITESI NI, 383, SSNT, So N .

BN 2: REERAEEE (Special Composite Number, SCN, id N C) : SHHIAEH T4, Ko N4 NMHEHFTF
£, WHNC GE(, 3, 7, 9}) :

C=C,UG UG UGy, CES;

CNC=2 (Vi, jE€{1, 3, 7, 9}, i#))

SE N 3 RREREBUE P: SRS, MO NANEFRTEE, DA P GE{L, 3, 7, 9}, ARHM
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M) , H PCSi.
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JE S 4: ST AR AL

S=CUP, H CNnp=o

RIS E8BR C I, FIRITRINZE: H P AR 2. 5 /M EEES Maihi, S T 2.
5 AN T R

BN 5: FRREEU AR (Distribution Law of Special Composite Numbers, DLSCN) = REiE A5 £05E
I PO B A, AL 28, I A . U . BRI KAZ O 4EE (FERL 2) , HiAlHES
EHRH IV B 2 2 AT A 2

€ X 6: 1hHEHEHTE (Progressive Deduction Method, PDM) : J#IT “ CUA1 P £~ C—Tifiik P—¥ &
PE” MHEB I, BOERAMRE, SCORHUTETRZSY R 7E GERE 3 1) .

4 FREHSHAE (DLSCN)

DLSCN REEZRF T C B ATFRHE, 8“2, A EEN . EERE” U485,
a7 1Al B IR AR R

4.1 Maspn k. B TR BoRF %

DLSCN 73 #rai#N “42/Mront S 43K 87 ——[Rl—F4 S/ e, Frka 800 M iR e s —
A A R I ARHE R (3.1 Ar s FAHEE S B R A, 3R 4-1 JBOR S R HlEs R (k) .

4l BHREHSESTIANE G

55 n Sy (Mg D S; (ME3) Sy (ME T Sy (MM EL 9
0 - 3 (Py) 7 (P 9 (Cy)
1 11 (P 13 (Py) 17 (Py) 19 (Py)
2 21 (CD 23 (P3) 27 (C) 29 (Py)
3 31 (P 33 (Cy) 37 (P 39 (Co)
4 41 (Pp 43 (P3y) 47 (P 49 (Cy)
5 51 (CD 53 (P3) 57 (Cy) 59 (Py)
6 61 (P) 63 (C3) 67 (P 69 (Co)
7 71 (P 73 (P3) 77 (Cp) 79 (Py)
8 81 (C) 83 (P3) 87 (Cy) 89 (Py)
9 91 (CD 93 (Cy) 97 (Py) 99 (Cy)
10 101 (P 103 (P3) 107 (P 109 (Py)
35 351 (Cp 353 (Py) 357 (Cp) 359 (Py)
36 361 (C)) 363 (C3) 367 (P;) 369 (Co)

42 RS FRTF ZARMEAES T

42.1 EXT: SMEBERET pEP (p {2, 5} , HAEKE—STHE GE{, 3, 7, 9)) MM C T
B TBLAIE P A B S e A R -

W Cp i NSRS p WEDRFER G, WS FATA & p MRFIR G BT RN N

Ci (ky) =Cp i+ 10pky, Hk,eNU{0}, H C (k) €C (4.1)

X, &, SHINHEEREON ¢ (k) XN, 0 p=3, MR ks EUMIEZRE) C (k) HEE,
I3 RPN AR ks B, & B — AN W E R i E AR A .

10pk, J9 AT, JEBAKFE R 10ps k=0 X RRFE p IE IR GEL Cr i k=1 NG SEEAPE R BLE G
TR

422 513 1. BARRETXNE C BN 10p
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SHERRR T pEP (pd{2, 530 , HAE SiHERM CJF C (k) iR/NMEA A 10p.
43 BIAN——C), 958 % Tr ik
43.1 EX 8: EHIFAEGHE Cr i (S ERET p BIEA CO MBSGENERE R, BT p KA 3L
P GE p MAIECh i W pepr) , Bl p=11 FIAMECN 1, M peP,.. N
Cr, i=pXDs, HFDE{3, 7, 9, 11} (4.2)
D FRYE S 5 P IEE MM {3, 7, 9, 11) H#fiE, 3+ 4-2 45 B SR A S
42 D BIFEECE BN

Si 83 S7 So
P, D11 D=3 D=7 D&=9
P; D=7 D11 D=9 D3
P; D=3 D=9 D11 D=7
Py D=9 D=7 D=3 D11

¥l (4.2) AN @D 15:

Ci (k) =pX (Dst+ 10k,) (4.3

432 5lFE2: p EHUSIR & BN

MNTAEBRERKE T pEP (p €{2, 5} , WK 4-2 1 DIBEMN, fF7E D€ {3, 7, 9, 11}, i3 C.
=p X Ds 3T

433 fil: AREF p=31 (pEP;, MIHCH 1) 1E S o B DU A £ Hr il

SI XL P De=11, it Cp =31 X 11=341, J54E S, Pyl & p=31 NECN 3414310k (k3=0, 1, 2, ),
Bl 341, 651, 961-+;

S3 XL Py R D=3, # Cr. 5=31X3=93, Ja4k S; 740 H & p=31 BI%CH 93+310k (k3=0, 1, 2, -=+) , R
93, 403, 713+,

Sy XN Py ) D=7, W1 Cr. =31 X7=217, Ja%: S, FeAIh & p=31 W% 217+310k (k3 =0, 1, 2, ==+) ,
Bl 217, 527. 837+

So XTI Py ) D=9, # Cr. =31X9=279, Ja% SoJFHIHh 5 p=31 INEH 279+310k (k3 =0, 1, 2, =),
Bl 279, 589, 899---.

R S A ConE I 31 B .

44 THEAHE: FRFTALGEHMARE L

G 2 ML ERFE TR (A1 231=3X7X11) , HEHFYMEEERE, HEEREM SRR
DAL 7~ P J B9 0 A R A — 2

ZRATHAEW Gl Rt 5R— KR TBUVNERR T G ES (41231 X3=693, BEET p={3}1 G /75—
—693=3X231, WET p={3, 7, 111 CG:/FHD .

BEE ARSI ERR AR S B, HIXARA SRR FM, AR,

A, R FHA PR E RS SECT — SRR R S B BRI, BRI R IR S AU ) 1R
B, B R EHINPEHITUAR, TREHBRXEITUREE.

5 bR (PDM)

51 AAKRFEE

PDM (A% B 4 B T RO S A e B ML . 35 IE28 M> 1 R EEL IR RIAT ¢<VM.

ST CHIREEE P={p;, p2» = p} (e NEBRKERT) , WEGEHEI[LL, p2IN, G CHITTH
P HRIRE T #HHITE meS, H m<pd, H m Naed: P PALM R TR, W m NEE.
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5.2 PDM Hfi% 69 18 45 4 3%

TR L [ Bh VR T R AR R D R

5.2.1 R B

e EAHEETE L S, 45 ATAG AR IR R AR, T ANBIR IR 7 HEFI S ke ik R ek . B0
B S e A 2 Mo

— RARYE R R =AU S WVE R (RTRR: ORI E BE) 5 Wsh— BRI
CAIRHEE P V" =(3, 7, 11, 13, 17, 19}, HAKRHON 19, WIEHEBEAITER SV =192=361; &y
JRAFR|CAERBLE PY=(3, 7, 11, 13, 17, 19, 23, ==+, 359}, W% — A ARHERE TG E S'2'=3592=128881,
B SV E S, R,

TR ST BOAAHEBEIS , # RBONITUT [ B — e BE R w A, DR R EOE i KTy
Htfoe S WEF (RIRR: [ RBOBIG > BUE) o B, BRI BAE b —IRIEERE L, 32 R/ [
SEWIN 6 MR W b kEES BRSSP VU =(3, 7, 11, 13, 17, 19}, S'V=192=361; N F—&k
e EREEY BN P2 =(3, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43}, S’ =432=1849, {}l 361 &
1849, {RKILIHE.

IEAR AT BRI O SR, 43 B B K BN 2 i KRB P o 2T IX — 5, i — LA
BT, A EEEIR .

5.2.2 3R S A EIRE

0, R S MTE A E n FEUE G

n=|S+10] (5.1

Rl 8V =192=361, nV=|SV +10]|=|361+10]=36, El nV HEUETEE N 0 £ 36. & LR,
n?=[S? +10], HEUEGEEAN (n 'V +1=37) £n?, KILFIHE.

F00, PR LD ¥ S BMEEEME I AR 4-1 s

5.2.3 3T DLSCN #Ej C

B UIEAHE

F—, #ILDyRLIR, Wk 4-2;

Hob, PV FREARRT p, MMNBIRIIRT, KR (4.3) MRIIR, SFERE S FN G
H), HFLIbRCER IR, AP ELIN (4021=3X7, R 3 M7 58 Geh 140 .

W p=3 HEpk C; (k3) =3X (7+10k3) ={21, 51, 81, ===, 351}, ks={0, 1, 2, .11};

p=T1H Cr (k) =7X (3+10k;) ={21 (EX) , 91, 161, -, 301}, k~={0, 1, 2, 3, 4};

HERILEHE, Wk 5-2 & 5-5 Pin.

B2, BIRFTEHEELN ¢ SV ARRAR SBA P Y ¥ P 4R /NIRRT, T R
CREE, FHENAERERH .

FIUE, EHBR RO n Y SEE RO, SV =361, U n T =36;

EEXIREAS po ARICIAAE SR G (k) 1k BOKAE——10 p=3 HEEAFEIN C; (ks Hm K ks=11;
p=7 HEEEASEIN € (k) 5 HEK k=4 %, B p WRPUAS k, S KB, AT I8 B R AT A7 LR R Y
FEEs T, (RS AHEEA T, WRTEE 5-1 FR. EERNAEFR SV IR s M — L TS B0 .

BGOSR EEPUT BRSPS R, FEEEEUENZER, SHBUEERE 0V +1D &
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p=17 k=1 k=1 k=1 k=1
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11 P;
21 3%7 7*3 Ci
31 P;
41 P;
51 3%17 17#3 G
61 P;
71 P;
81 3¥3#3%3 Ci
91 7*13 13X7 Ci
101 P;
111 3%37 G
121 11%11 G
131 P;
141 3%47 of
151 P;
161 7%23 Ci
171 3%3%19 19#3%3 Ci
181 P;
191 P;
201 3%67 G
211 P;
221 13*17 17%13 G
231 3%7*11 7*3*11 11#7%3 Ci
241 P;
251 P;
261 3%3%29 Ci
271 P;
281 P;
291 3%97 G
301 7*43 G
311 P;
321 3%107 Ci
331 P;
341 11#31 Ci
351 3%3%3%]13 13%3%3%3 G
361 19%19 C;
k, 4iit k=11 k=4 k=2 kis=2 k=1 k=1
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13 P;
23 P;
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43 P;
53 P;
63 3%3%7 7*3%3 Ci
73 Py
83 P;
93 3#3] Ci
103 P;
113 P;
123 3%4] Ci
133 7%19 19%7 C;
143 11*13 13*11 C;
153 3%#5] 17%3%3 C;
163 P;
173 P;
183 3%61 Ci
193 P,
203 7%29 C;
213 3%71 C;
223 P;
233 P;
243 3¥3#3%3%3 Ci
253 11%23 C;
263 P,
273 3%9] 7%3%13 13%3%7 C;
283 P;
293 P;
303 3*101 Ci
313 P;
323 17*19 19%17 C;
333 3%3%37 C;
343 7+49 Ci
353 P;
363 3*11*11 11%11%3 Ci
k, giit k=11 k=4 k=3 k=1 k=1 k=1
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£54 S (MI#7) ZERFoHAMER

S, IL#F p= p=7 p=11 p=13 p=17 p=19 eyt
7 P;
17 P;
27 3%9 Ci
37 P;
47 P;
57 3*19 19%3 C;
67 P;
77 711 11#7 C;
87 3%29 Ci
97 P;

107 P;
117 3*3%13 13%3%3 Ci
127 P;
137 P;
147 3%7+7 T*T*3 C;
157 P;
167 P;
177 3*59 Ci
187 11*17 17%11 Ci
197 P;
207 3%3%23 C;
217 7*31 G
227 P;
237 3*79 Ci
247 13*19 19%13 C;
257 P;
267 3*89 G
277 P;
287 T*41 Ci
297 3%3%3%]] 11#3%3%3 Ci
307 P;
317 P;
327 3*109 G
337 P;
347 P;
357 3%7%17 7*3%17 17%7%3 Ci
367 P;
kp i1t ks=11 k=4 ki=2 kis=1 k=1 kig=1
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259
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K, it

7*17
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3*103
11%29
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3*113
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o
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OO0 000

o

k=2 ki7=1 ki9=0

e “p=37 FIFIRZIITTRE R ERE T 3 (W 21=3X7, #hsiE “3X77 )

R B PONEEL CONFRIREHL

% 5-2 % 5-5 on, fEn' V=36 WHEANMATE C¥ PV IREFER, TR, BAR dns, 7,
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6.1 =1 B & E5HHHEM

PDM BECGRN WAF IS, EEAREH THEEN SR B E. O 5HEEREAEIUE S PR e
DURF IR G BRI . EVOEAE EAS B 5K ky (E AR FEZH L DY ZH 4086 43 B G 6 LR S; 4328 53 4
DLJC AR AR OCAR P 4 . o, MRPEASCHT A PDM HEBOEH, Sk &, (EEE B 8 & ok, AT
B AR BRIV Ry OO B IURIR S AR B —— Bl A B R, KRR S &,
Y. IXBLVF2 PDM (A 2 28 FE B it . WA RSB THEE B A = 8E, &4 PDM 1%
RYFRHE I oCHE: PRk, PDM A7 [RIAR AL 6 2K = R EHE I AL B 7 N T

6.1.1 T IR A B B A A Ak 2R

HIRAR GBI E R R, SR AEGRERIEET s EEYEE AL, 5 S C HmisH
() TAEREARLG, & BT A X AR i sz J L nf DLZBS AN T BRIk, 3% 3820 $0 AN & AR A7 i A
L, R T B R OER RS . HIR, PDM %8 S; o A EASL YR, AT o A s SR
B SE— 2 SR S5, TR R 0 A, AT A S .

6.1.2 5K kp (EEARFFLH B0 AL 2R

[F_EHE, X0 B EAES WA, il (3D AP n AEAAER TR BT R R R
kM, HitEESEIRREEITEEME, R MR RER &8, iR T

et (3.1 AU FTHE E— ORI RK S 1E

S=10n+i, ¥ LVIEARHIEK n 36, M §=361, S:=363, S~367, S&=369;

DA b — AR B R SBR[ m TR soR kA :

W 4. S

k=] (S-Cr ) + (10p) | (6.1)

Ml p=11;

=361, N: Cp =121, P k= (361-121) +110]|=|2.18|=2;

S5=363, W|: Cp 5=33, XXMM k=] (363-33) +110]=3;

S=367, W|: C; =77, SMNH k=] (367-77) <110|=|2.63|=2;

S=369; N|: Cr =99, XIMHI k=] (369-99) +110]=|2.45]=2;

PRI 5-1, babvho gl B e 4 b .

6.1.3 Z 5HEE ZHEIE E AL

T %% 5 PDM HEE R IE0E th/ N BURIIY, BRABEANRBKRRS 50, Bk, 4FEEE
25 PDM HHEK, WK R BRI NN BIR BT R 7 2 MG TR, 2 BAR AN AEHE PDM
MBI . BT —REBEIEHEE T NS, IWNAEIERR, BT A S — R AR a4, @
Tk SN P R 5, s TR AR Ak . T PDM H T AR AR BN, R R KR 1) 5
Wil - LAl

6.2 B B R E AT 5 R

S0 PDM S AR E BN R BdEvin. WA, TERR A, B SR, 2,
BARIE H S HUE T R O SR R R

PDM #EE AR H F EORE LT T3S D PEEHIr . REOUNIT W Rk GEE S 500,
TR B T IR AOIRES 5 B A R A s o ARk G E R S E T2 s HIlR, HHZEIEH
i K, HRVWKS D FRZEIZE . B, BRI G8E 2 S0 R Eoe R 2 s I EEZig k.

PDM HESE BT E BT AR AN RS R LIRS, IRAEE n 5. RRRRE S . &
Kl BRI R AR Cr tH B B A5 C R A A R Horp, AERRIR &5 G R A AR G R A
HEBGIMRAERETNR, BHIMREEANITE P EE A OSSR TS0 i JimE, TrE B0k
MEREfRA) 5 Rk, BRRAFIRAE G P A ARG R R B E S SR, I TT DA AR IR A 4 S %)
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PR, et — P IR T SR A B0s 1% .

MRYERFIR A BB BN, MR DU/ NRFAA R B 3 HEE R R G RO EAE S, HoAh Z R T4
(R ARF IR G B8 A (R R P A7 A B 78 25 (1 D

EX9: WHRB pEP Hp>3, 4 p fE/NTH T EREHENAE AR R GBI EE TR, DRREE
INERBRA TR ASCHXREIHCNNEESR; ¥ p XTI PFHEMEE NS e/ IR
FreAESHNEEES . A, p MEUEBRR, R~ E S8 Wi . o7 s ks
ky TETTEC, WERATE EE BT

B (6.1) oy EHCEEL, K p? B S BRI 15 204EE C &L k(A

k=] (p3-Cy > + (10p) ] (6.2)

B p=109, p’=11881,
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