5] o o7 FH 2 33 2023 4FHE 5 A 3 1

Advances in International Applied Mathematics https://aam.oajrc.org/

—MrZ4818 = JR MEIERA
TR
PLhRFEFTFR MR

[FHE] BIHZNELAANETEHFTZI—., AL E—NEHEG—ANTE ARG HEE, L
KB TPAREBFFHFENN, JAHEREOIERF N EALRIETHNRESF, FHEANLIER
B I, BT XABRTF RIH 2 L5, FRNEEFE LT oW T BN AR AN 64545,
AL R 6505 B 7 ik R AR AR

[CHRIA) #0284, —Magd; N3, Mok

[YF5HEAY 2023 %7 A 218  [HFJEHHEAY 202349 A 15 8 [DOI] 10.12208/j.aam.20230016

First order logical language independence proof

Chaokai Zhang
Nanfang College of Sun Yat-sen University, Guangzhou, Guangdong

[ Abstract]Independence is one of the important properties of axiom systems. This paper gives a proof of the
independence of an axiom system in first-order logic, in which inductive principles and string rules are extensively
used. Inductive principles include mathematical induction and logical language induction principles, and string
rules include free occurrence definition, replacement definition and non-conflict replacement definition, etc. The
characteristics of each axiom pattern and rule are analyzed from syntax and semantics. The mathematical thoughts
and methods highlighted in this paper are also worth studying and discussing.
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Ax1.l: a—= B - a-
Ax12: (a—-pB-y)-(@-B)-(a—y)-
Ax1.3: (= - —a)-> (= - a) - B
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(b) MpEU—yif, ¢* = —p*s
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B0 = Pyvy vy > VU1 Pvyg vy,
stFLEFEAmA, K ={o, 1}, P*={(0, -, 0)},
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FITLA FSA HiER 2 Axd ToiEdEE g, 1Heose FSA HIERE,
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1) UEB FSA HER T AxS, B AR AR A B ORTH U 4k v R AT S e B A M P: F(¢) = 0.
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(o) HWEFT: MNP EREHS S, ¥=0.
(d) RS : WP EEcR RS f, WP IEa € U, P EEN <n, fY(a, ~, ay)=0.
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¢ FTE BN SR RSB HNER ¢ .
IEBBAEE. Un: BEE% (5) KHEH. ]
{HAEAE FSA FE# Py = vy = vy, D v, 2 vy, ¢" = v1Ev, > v,Evy,
XA EFEAREs, Hs(v) =0, s(v,) =1,
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1 0 0
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HAZAE AXS Ay, =~ v, 20t RN A G, = Vo, v, = vy, F(py) #0, Bl MNEE P,
FirLA FSA W2 RN JoikHE g, (Heore FSA HIE BE,
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(10) WEHI MP B M.
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1) UEW] FSA HFBR T MP, AR AR O BRAR MU IR R AR € Bl RAYERP: N, (¢) # 154

Ny (o) # 0.

WER G . [Bor: ARG REEGESET AN, H5% (O PHUEHEeHES. ]
{HAEAE FSA g Hg, = A, = Ay, No(¢p) = 1HNy(¢p) =0, Bl NEHMHP,
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