Equivalence Rules
Identity:           
  
p(T ( p      
p(F ( p
Domination:      

p(T ( T      
p(F ( F
Idempotent:       

p(p ( p       
p(p ( p
Double negation:       
((p ( p
Commutative:  

p(q ( q(p    
p(q ( q(p
Associative:          

(p(q)(r ( p((q(r)
                              (p(q)(r ( p((q(r)
Distributive:     

p((q(r) ( (p(q)((p(r)
                    p((q(r) ( (p(q)((p(r)
De Morgan’s:

( (p(q) ( (p ( (q
 



((p(q) ( (p ( (q 
Trivial tautology:

p ( (p ( T    
Trivial contradiction:
p ( (p ( F
Exclusive or:   

p(q ( (p(q) ( ((p(q)
                        

p(q ( ((p(q) ( ( (q(p)
Implies:           

p(q ( (p ( q
Contrapositive:

p(q ( (q ( (p
Biconditional: 

p(q ( (p(q) ( (q(p)
                        

p(q ( ((p(q)

Inference Rules
     p    

Rule of addition
( p(q

      p(q

Rule of simplification
 ( p

     p

Rule of conjunction
     q             
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Rule of modus ponens
     p(q                 (a.k.a. law of detachment)
(q

    (q

Rule of modus tollens
    p(q


((p

    p(q

Rule of hypothetical syllogism
    q(r
( p(r

    p ( q
  
Rule of disjunctive syllogism
  (p     

( q
    p ( q
  
Rule of resolution
  (p ( r   

( q ( r

Inference Rules for Quantifiers
(x P(x) 





Universal instantiation
(P(c)  (substitute any specific object c)


P(c)  (for an arbitrary c)


Universal generalization
((x P(x)
    (x P(x)





Existential instantiation
(P(c)   (for some object c)


P(c)    (for some object c) 


Existential generalization
((x P(x)
