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1. Ideal elements  2. Brown 2008: 72   3. Hilbert 1983, 199

 D A B C (Moritz Pasch)  
D B  C C A B

D A B
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1. Grattan and Guinness 2000: 135

3. Self-referentiality
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Q Q
1. 
2. 
3. 
4. 
5. 
6. 
7.

  
   x(0+x=x)

PA

 ( (0) ( ( ) ( ))) ( )x x Sx x x

(0 )x Sx
, ( )x y Sx Sy x y
( 0 ( ))x x y x Sy
( 0 )x x x
, ( ( ))x y x Sy S x y
( 0 0)x x
, ( ( ) )x y x Sy x y x
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(× ,+ ,S)

 P

PA

S

Presburger
Skolem 1931 1930

1931

 Potter 2004,
100 98

2. Primitive recursive   3. Arithmetization of syntax
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 cn.., c2 , c1,c0 Q

   gn..g2 1 0 en..e2 1 0

                                   
29.32.54.715.1121.132.1713.1921.234.297.312.3713.414.4317

m Prf m n
n

Prf(m, n

y
y

 

1. Super Gödel number
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y           ) 

x y

diag(n ) 

diag(4)  =4
diag(16) = 221.321.521.721.1121.1321.1721.1921.2321.2921.3121.3721.4121.4321.4721.5321.5919

y x 16 4
 16 x

m
n
 Prf(m, n 

diag(n 

Gdl(m, n

y U y

U G

G  U G
G U

PA G
G

قطــــــــــــری

 ( ) ( , )df.U y x Gdl x y

 ( )df.G U U

 ( , )G x Gdl x U

Gdl (m,n) =
 df.

  prf (m, diag(n))
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G
 T

T T
PA

 G PA G PA
PA 

G G PA G PA
PAو                    G PA PA

PA   G)                  

PA PA  PA

Q T

•
T T

GT T GT •
U T

U GU

T GU U T
T

1. Sound   2. Truth-preserving  3. Undecidable

PA G 
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.Smith 2007: 124-211

1. Eddington 1928: ix-x
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1. Devitt 2008: 225
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 T(R2 – r2 T R T   R2

r

Husserl 1997

2 . Underdetermination  
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1. Poincare 1952, 65-8
f A 'r' A r

3. Verisimilitude   
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1.v . Sklar 1992: 64
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2. Peirce 1878: 293

(String theory)
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T

 T T  

T  

(Hawking 2005: 127)

1. Barrow 2011: 265
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