Prepositional Calculus
Notation:

	Symbol
	#
	Meaning
	Usage Examples
	Notes

	P, Q, R, ’
	N/A
	Atoms
	P

P’’

R’’’
	Atoms are interpreted as statements of fact.

New atoms can be created by adding apostrophes to existing atom names.

	~
	223
	Negation (it is not true that…)
	~P
	

	∧
	161
	And
	<P ∧ Q>
	

	∨
	616
	Or
	<P ∨ Q>

<P ∨ ~Q>
	

	<  >
	212

213
	Grouping
	<P ∨ <~P ∧ Q>>

<P ∧ Q>
	Elements on either side of ∧, ∨, and  symbols must be grouped with <>’s.

	⊃
	633
	Implies (if…then…)
	<P ⊃ Q>

<<P ∧ Q> ⊃ P>
	

	[
	312
	Suggest a hypothetical

(“start fantasy”)
	[

  P
	Starts the production of an axiom via the “fantasy rule”

First line after brace is the “premise” of the “fantasy”

	]
	313
	End a hypothetical

(“end fantasy”)
	[

  ~P

]

<~P ⊃ ~P>
	Ends the production of an axiom via the “fantasy rule.”

A “]” leaves us with an if-then statement: if the first line after the start-fantasy brace is true, then the last line before the end-fantasy brace is true


Rules: 
Well-formed strings:

~x
<x ∧ y>
<x ∨ y>
<x ⊃ y>

(x and y are either atoms or well-formed strings; a and b represent any pieces of well-formed strings)
	Name
	Condition theorems
	Result theorems

	Joining rule
	x

y
	<x ∧ y>

	Separation rule
	<x ∧ y>
	x
y

	Fantasy rule
	Derivation from premise as fantasy
	<x ⊃ y>

	Detachment rule
	x ∧ <x ∧ y>
	y

	Double-tilde rule
	a ~~x b
	a  x b

	Contrapositive rule
	a <x ⊃ y> b
	a <~y ⊃ ~x> b

	De Morgan’s Rule
	a <~x ∧ ~> b
	a ~<x ∨ y> b

	Switcheroo Rule
	a <x ∨ y> b
	a <~x ⊃ y> b


TNT
Notation:

	Symbol
	#
	Meaning
	Usage Examples
	Notes

	0
	666
	Zero
	
	The fundamental number off of which all other TNT numerals are constructed

	S
	123
	Successor of
	S0

SS0

 SSSSS0
	Always follows a 0 or a string of S’s

Denotes the numeral one greater than the number denoted by the string it follows

	a, b, c, d, e, ’
	262
	Variable
	a

a’

e’’’
Sa

SSSSSa’’
	b, c, d, and e are used only for clarity in simple theorems; a followed by apostrophes is technically more correct.

New variables can be created by adding apostrophes to existing variable names.

	(  )
	362
323
	Grouping
	(a+b)
	

	+
	112
	Plus
	(a+b)

((a+b)+c)

(a+SSS0)
	Parentheses required

Only two elements at a time

	·
	236
	Times
	(a·b)

((a·b) ·c) 

(a·SSS0)
	Same as for +

	=
	111
	Equals
	a=b

a=0

SSSa=0
	A statement of equality is an “atom” in the prepositional calculus.

	~
	223
	Negation (it is not true that…)
	~(0=S0)

~(SSS0+SS0=S0)
	

	∃
	333
	There exists
	∃a:0=a

∃a:~(a=0)
	

	∀
	626
	For any/For every
	∀a:a=a

~∀a:a=S0
	

	:
	636
	Such that
	See above
	Separates ∃ and ∀ “quantifiers” from the rest of the string


Additional convenient notation:

	Symbol
	Meaning
	Usage Examples

	STRING{a, b}
	Abbreviates some series of TNT symbols, labeled “STRING,” containing variables a and b
	SOMETHING-EQUALS{a, b} ⟷ ∃a:a=b

	STRING{a, x/b}
	Same as above, but with every “b” replaced by some TNT numeral x
	SOMETHING-EQUALS{a, SS0/b} ⟷ ∃a:a=SS0


Axioms:
1. ∀a:~Sa=0

2. ∀a:(a+0)=a

3. ∀a: ∀b:(a+Sb)=S(a+b)

4. ∀a:(a·0)=0

5. ∀a: ∀b:(a·Sb)=((a·b)+a)

Rules:  (u stands for any variable; t and r for any numeral or variable; and a and b  for any piece of well-formed string)
	Name
	Condition theorems
	Result theorems
	Notes

	Specification rule
	∀u: a u b
	a  t b

	Specification must be done consistently to all u’s in the string
u’s replacement must not be qualified in a and b

	Generalization rule
	a  u b 
	∀u: a u b
	a  u b can’t be the premise of a fantasy

	Rule of interchange (1)
	a  ∀u:~ b 
	a  ~∃u: b
	

	Rule of interchange (2)
	a  ~∃u: b
	a  ∀u:~ b 
	

	Rule of existence
	a  t b
	∃u: a  u b
	Can be done to any number of instances of t

	Rule of symmetry
	a  = b
	b  = a
	

	Rule of transitivity
	a  = b
b  = c
	a  = c
	

	Add S
	t = r
	St = Sr
	

	Drop S
	St = Sr
	t = r
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From this proposition it will follow, when arithmetical addition has been
defined, that 1 +1=2.




