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Logic = study of correct reasoning
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All K’s are M’s

from the two 
premises

one can 
always conclude the 

conclusion

independent of what the parameters K,L,M are

Logic (Logos, Greek for word, understanding, reason) deals with general 
reasoning laws in the form of formulas with parameters.
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Connectives

∧   for “and”	


∨   for “or”	


¬   for “not”	


⇒  for “if .. then” or “implies”	



⇔  for “if and only if”
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Dropping parenthesis

Example:   ((a ∧ b) ⇒ (¬c))	
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              a ∧ b ⇒ ¬cpriority schema	
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true when either P 
or Q or both are 
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0 1

1 0
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Truth tables

Implication

P Q P ⇒ Q

0 0 1

0 1 1

1 0 0

1 1 1

only false when P is 
true and Q is false

needs more attention
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Bi-implication

P Q P ⇒ Q Q ⇒ P P ⇔ Q

0 0 1 1 1

0 1 1 0 0

1 0 0 1 0

1 1 1 1 1

P⇔Q 

is (P ⇒ Q)∧(Q ⇒ P) 

true when P and Q 
have the same truth 

value
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Truth-functions

Property:  Every abstract proposition P(a1,..,an) with ordered and 
specified variables induces a truth-function. 

a1, .. an are the variables in P (and more) ordered 
in a sequence

P(a,b,c): 	


!

                        induces

(a ∧ b) ∨ b

The sequence of specified 
variables matters! 

Note:  a, b, c	


(0,0,0) ⟼ 0	



(0,0,1) ⟼ 0	



(0,1,0) ⟼ 1	



(0,1,1) ⟼ 1	



(1,0,0) ⟼ 0	



(1,0,1) ⟼ 0	



(1,1,0) ⟼ 1	



(1,1,1) ⟼ 1
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on any sequence containing their common variables
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Example
b b c cAre the following equivalent? and

0 0 1 1 0 0

0 1 1 0 0 0

1 0 0 1 0 0

1 1 0 0 0 0

b b c ccb b c

Their truth values are the same, so they are equivalent
b b

val
c c
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Def.  An abstract proposition P is a tautology iff  	


                     its truth-function is constant 1.

Def.  An abstract proposition P is a contradiction iff  	


                     its truth-function is constant 0.

Def.  An abstract proposition P is a contingency iff  	


                     it is neither a tautology nor a contradiction.

all tautologies are	


equivalent

all contradictions are 
equivalentbut not all 

contingencies!


