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Refutation of Gödel Program with ZFC and Hilbert’s first continuum problem without ZFC

We assume the method and apparatus of Meth8/VŁ4 with Tautology as the designated proof value, F 
as contradiction, N as truthity (non-contingency), and C as falsity (contingency).  The 16-valued truth 
table is row-major and horizontal, or repeating fragments of 128-tables, sometimes with table counts, 
for more variables.  (See ersatz-systems.com.)   

LET ~  Not, ¬ ;   +  Or, , , ∨ ∪  , | ;⊔    -  Not Or;   &  And, , ∩︀, ∧ ⊓, ·, ◦ , ⊗ ;   \  Not And, ↑ ; 
   >  Imply, greater than, →,  , , ⇒ ↦ , , ≻ ⊃ ↠ ;   <  Not Imply, less than, , ∈ , , , , ≺ ⊂ ⊬ ⊭ ←,  ≲ ;
   =  Equivalent, ≡, :=, ⇔, ↔, , ≈, ≜  ≃ ;   @  Not Equivalent, ≠,  ⊕ ;

%  possibility, for one or some, , !, ◊, M ;   #  necessity, for every or all, , ∃ ∃ ∀ □, L ;
(z=z)  T as tautology, , ordinal 3 ;   (z@z)  ⊤ F as contradiction, Ø, Null,  , zero ⊥ ;

   (%z>#z)  N as non-contingency, Δ, ordinal 1 ;   (%z<#z)  C as contingency, , ordinal 2 ∇ ;
~( y < x)  ( x ≤ y), ( x  y), ( x ⊆  y)⊑ ;   ~( x < y)  ( x ≥ y);  (A=B)  (A~B).
Notes: for clarity, we usually distribute quantifiers onto each designated variable;  and
for ordinal arithmetic, the result is implied.
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We define the sets as absolute values of the usual way.

LET p, q, r:  | N |,  | A |,  | R | .

Ordinal one is defined as (%s>#s), and zero is defined as (s@s). 
One as proof (s=s) can also be described as zero for not contradiction ~(s=s) or (s@s). 

The numbers for p, q, r are restricted where

Natural numbers are integers greater than zero, that is not less than one, and the other sets are 
numbers greater than zero, that is not equal to zero.  This complies with zero as a marker. (1.1)

 (~(p<(%s>#s))&(q>(s@s)))&(r>(s@s)) ; TNFF FFFF TNFF FFFF (1.2)

(~(p<(s=s))&(q>(s@s)))&(r>(s@s)) ; TTFF FFFF TTFF FFFF (1.3)

 All numbers are also not equivalent to each other for unique sets. (2.1)

~(((p=q)+(p=r))+(q=r)) = (s=s) ; FFFF FFFF FFFF FFFF (2.2)

The antecedent is formed with the range description of Eq. 1.2 or of 1.3 to imply the non-equivalence 
description of 2.2 as: (3.1, 3.2)

((~(p<(%s>#s))&(q>(s@s)))&(r>(s@s))) > ~(((p=q)+(p=r))+(q=r)) ;
FCTT FFFF FCTT FFFF (3.3)

((~(p<(s=s))&(q>(s@s)))&(r>(s@s))) > ~(((p=q)+(p=r))+(q=r)) ;
FFTT TTTT FFTT TTTT (3.4)

The consequent is formed in dividing p, q, r by p to indicate that the natural numbers as p\p imply 
ordinal one or proof one, also to mean the least value in the relations is an integer identity of one.

(4.1, 4.2)

((p\p)>(%s>#s))<((q\p)<(r\p)) ; NTNT NFNT NTNT NFNT (4.3)

((p\p)>(s=s))<((q\p)<(r\p)) ; TTTT TFTT TTTT TFTT (4.4)

The arguments for the two renditions of one are 3.3 implies 4.3 or 3.4 implies 4.3 (5.1, 5.2)

(((~(p<(%s>#s))&(q>(s@s)))&(r>(s@s))) > ~(((p=q)+(p=r))+(q=r))) >
(((p\p)>(%s>#s))<((q\p)<(r\p))) ; TTNT NFNT TTNT NFNT (5.3)

(((~(p<(s=s))&(q>(s@s)))&(r>(s@s))) > ~(((p=q)+(p=r))+(q=r))) >
(((p\p)>(s=s))<((q\p)<(r\p))) ; TTTT TFTT TTTT TFTT (5.4)

Remarks:  Eqs. 5.3 and 5.4 are both not tautologous to refute Cantor’s continuum (1878) as Hilbert’s 
first problem (1900).  For one as (s=s) in 5.4, the truth table is closer to tautology, but still no cigar. 

This exercise in bivalent logic refutes Gödel’s program with ZFC and consistency of the continuum 
hypothesis without ZFC: incompleteness theorems also fail due to ZFC’s ironic contradiction.  This 
resets the foundations of mathematics to Boole’s inadvertent first discovery of modal logic (1850).
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