Patterns of Logic

A statement is a declaration that may be true or false.

Example:  The square of a number equals the number.  (This is of course false.)

“The barber shaves every man in the town who does not shave himself.” is not a statement, because there is no way that we can decide whether it is true or false.

If p and q are statements, we denote the following statements symbolically:

“p and q”  :  p  
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 q.  “p or  q”   : p 
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 q.  “If p then q:  p ( q.        “p iff q”  p ( q.
Truth values of these statements are represented symbolically as follows:

p   q       p  
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 q     p 
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 q    p ( q   p ( q 
T   T          T           T           T            T

T   F          F           T            F            F
F   T          F           T           T             F
F   F          F            F           T            T
The pattern of logic for the syllogism is ((p ( q) 
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 p) ( q.

Let’s look at a truth table for this statement:

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

T      T             T         T        T

T      F             F          F        T

F      T             T          F        T

F      F             T          F        T
Notice that the final column is True.  A statement that is True for all combinations of truth values of the component statements is called a tautology and represents a valid pattern of reasoning.

As a second example, let’s look at the truth table for                                       (p ( q) ( (not q ( not p)

p   q   (p ( q) ( (not q ( not p  )

T   T      T        T           T

T   F      F         T           F                
F   T      T         T           T

F   F       T        T           T

As you can see, the statement (p ( q) ( (not q ( not p  ) is a tautology, which shows that a statement and its contrapositive are logically the same in the sense that they always have the same truth value.

We examine next the statement (p ( q) ( (q ( p)

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

T  T          T       T        T

T  F           F       F        T

F  T           T       F        F

F  F           T       T        T

As you can see, this is not a tautology, and the statement is not logically equivalent to its converse.
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