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Relative Set Theory (I): Definitions of Finite and
Infinite Sets

Abstract: In response to Russell’s Paradox, which arises from the a priori assumption
of actual infinity and the unrestricted comprehension principle in classical set theory,
this paper proposes a novel foundational framework: Relative Set Theory. Taking the
concept of potential infinity as its ontological core, this theory strictly defines finite sets
from the bottom up based on the dynamic generation logic of determined elements, and
abolishes the absolute universal set to eradicate the logical root of the paradox. On

this basis, the paper innovatively and uniformly defines an infinite set as the "limit of
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a strictly increasing sequence of finite sets,” pointing out that static infinity divorced
from a specific evolutionary process lacks logical validity. By introducing an algebra of
relative magnitudes benchmarked against the standard sequence of natural numbers, this
theory establishes the "principle of relativity” for infinite metrics, revealing that the size
of an infinite set is essentially equivalent to the asymptotic growth rate of its generating
sequence. This framework not only resolves the counterintuitive dilemmas of classical
equipotence theory at the algebraic level but also provides a rigorous and self-consistent
relativistic new paradigm for fundamentally circumventing the third foundational crisis

of mathematics and re-examining the concept of infinity in mathematical philosophy.

Keywords: Relative Set Theory; Potential Infinity; Sequence of Finite Sets; Limit Set;
Relative Magnitude; Russell’s Paradox
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1 1
1— 4=
2+3

¥ H AR KA, B HARRR A T
1 11 11
n=(1-3)+(3-3)+(G-5)
— 2n — 1 2n
PEHEHY “—IE 0 T, WHR A Th:
RN AU E TS O A A N N A
2T 2 4 3 6 8 5 10 12)
—Z( 1 _i)_llng
! 2n — 1 dn — 2  4n 2

BAE, A BRI AE PRI BRE G IS . B (S1)52,
N IRBARWH B A, (S2)52y A SEHER BRI B 41 -

1 11 1 11 11 1
[T S PRD (5 Sl P PG QP I ) S
( 1)n_1 {7 2}7{ gy 4}7{7 2'3 4’5’ 6}7

1 1 1 11 1 1
e 1, —, —— 1, —— ——, = ——=, —= 7, ...
(SQ)n_l { Ty 4}7{ T T3 g 8}7

1+1 1+1 1+
4 5 6 7 8
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BEEMRE SN St 5 Soo MIRHI SO ERFAECE CAIHT, XA FH1 I A A
HEREIRA . HICHRE G 48 -

|S1] = 200", |Sy| = 300®

BEL Sy 5 S WL Sy = 55\ 1o HMWHTHRESFH (S5)p2, EIHPCNFF
IR :

(S5, - 1 1 1 1 1 1 1 1 1 1
Sn=t- 4 6" 8)° 8 107 12’ 1070 127 147 167

WA RIRN [S5] = oo™ RIERBLETERRET (S| — [Si] = [Ss]. HHHZ
e, EXFFA (Ss)ney PR MERESNHOCRIATRAN, FATEE— A B

K51
1 7 37 533

4247 1200 16807
FERRI BT AR, O BREOT S AR RS IS T —5 In 2.

T 24 (LREGH)] XITEM). ¥ TLEZHARESF? (A4,)2, RALABRRES
Ao, EFPIFBARRES A 9N ERIAA t(i). FRIR lim oo t(i) =T &
B, MESGZEIE T ARBRES Ay 897 L E Fo, 21k t(oo) =T,

BT EdE X, &G S5 S 1Y) OTREMIL R ZIGINe TR T 5 To. M2
£ Sy W) ICEMA Ts = —3In2. HL, RECER T — T = T3 J“HE WAL

PP B A AR B

REFHEHT BRI FEEREE” RIS, TEMXEGRER TR
THRATRE . SO EHE, FEIR)Z 25 B AR RS R AR, MRS
PEHRSCE 1 A0 A AR TR, AR Y 1 AN 2 58 A AR A BB A )
5 5.

THZE S RERIMICE AR LAl “EERET A ARRIRRHE (A0 R X
AR IFAE L), (AHEAAXEREGEH (o) DAL E M) SOTRA
(—3In2) o E—SEBIDARATRFR R SEAE MR o Sy SRR BRI AL AR BR A A
HEERNTCHE A, MUZREEAMENIIS TR, R4 RIS RE HiEtEn %
WALIR o

15 JCRRAEATARNYEEEE (PRI O A E)

2 d AR ArE R A IR R, AT “5678957 (Actual Infinity) fO4EX3725
A (1, 6] FETCER B MRSE EI R , TERREGHAN — e sE iy . #fiE Hok e
ARSI
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SR, AFESLRT TS5 (Potential Infinity) B, il IRZ A RESTTSI
KHEFrEh S SRS FERASMLEIT, TERESGEARE ER—A A EERIT
BOSRE” . HFHE RN 5 R, AR ERIRE IR A RE A o R
HI AN B 2R IR WX B e A R SR, I, LML ey “mfE—
X" BRI IRE S, FEABIE b EX R — R RS T TCIRE GRS

(Equivalence Class).

MR 52953
A, F AR RO Y TS, BT DAJE F TSR HEAE U N, i rl DA
FA R A I N2 SRR AR N o RETITETR A L a%R, |
HERIONENE I RS ARG (00 # 200N # 20071,
O R CIEEEEST . TR SCE SIS A SRR b e A
EECTHE Mo 240, FA1IR0T 1 AW ) — N IR A IFH (L),

{2},{2,4},{2,4,6},{2,4,6,8},{2,4,6,8,10}, ...

Hl AN L = {22 | v € Nito WHMRERHN Loco RAXE Mo 5 Loo HINIR
AR :

o Tk M, ={r|rzmod2=0Az€ N}
o WSHARBOW: Lo, = (20 |z € Nyo)

A BGERTT L, | Ly =i, T | M| = |4 2T RN, A AR IR A AT
ERKER:
|Loo| = 2|Mso| = oo™

Bl EALE CHIXHEA R G k) :

R AT TR R I - AER R TSI R B S, TR A Z AR E T AR
FRESRT HERRRT . EAIZEPRAR, AR ER—MIKITT “SHRA" WX XR. AR
R, BuataEd i E A RIEGFH, IFUARRIE B 2R EF 5 (V)52 AR ERR R
SRHESLARXS WG

X, BE T AR REAE R, XSIREREEGHIRNEZ T2
o % JoPRBERRIA BB AR U, A G 1 AN S IR R A% D - S8 A
—— TCRRE AR VI o ARSI f I IE FUE 4 W HIXHEA R (Relative Set
Theory).
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16  &4hif e

TER TR A R Y, S2T655 (Actual Infinity ) 5# 7555 (Potential Infinity )
VERWIFIEATRITCGT M, ATCUERT BN Z 4. 28T, B R A (0 ZFC A3
R4 [3]) JLF A E T LSRR Fo ASCERER CHXEAR”, B2
T HEAMEG IR ICZ R P o 4B BIe 25 . IR B % 58 5 78 i 13U
“TCRRBIREHE N ARPISRE T LA B E T B E TR T SIRBR” , A
MG E M i 2 5 EAIIRIR IR T 5 &8 =R Eesal— P R1F1E (Russell’s Paradox)
AR [2, 8.

ZIRT R, A SCHP Bt R R SRR T AR 5 B AR EOhR HE 46 5 77 91 fd SRR 2
KEMTGES (BEEOTE) o KT LGSR A AL T DA 5 SEBUR A X 1) o955
GG, RHRARINE FLHTHIZ LIRS,

IR, BT ASCAMHER, AT RS W — MR KB Il 4 . ABie
e S B Tog5 E A oo, FERBGZEARE L 5 WAARIE - B4tk (Abraham Robinson)
FrRISE I AERRHE > B (Non-standard Analysis) [7] i JCERGE B AR BURILL TGS
WAV Mifes ZFC S0P Ioos e, fE1r2 35T ROE s A TR e sL o A
(Standard Analysis) [5] 1 “¥TF LT HIRRRIESS.

H AR E AN, RS EGIE SRt @S Joss B ST, AT EGIR
(1) 72 Bl S ARESE AT € — 0 TH T WIRSFEE oo iR . XA “BeEE” 5 “f
BOHANE” Z R A WA UG AR 0L, RZER 152 To 55 5 T0 o5 H AR R RS2 — 5ok
By “HAEERIZNE R E P AAEE A IR RHE R R

Zi R, MXTERAIRIEE, MU NIRRT — B B E e
RYELBUR R B BEITHAL G o5 A X 280, S NSSEFHARL. JEEH 2
W Tuss”, AR T MR IR 3 SO E .
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