Handout on logical relations in propositional logic

I. Single statements:
A. A statement is a tautology (in propositional logic) if and only if the column under its main operator consists only of T’s:
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B. A statement is self-contradictory (in propositional logic) if and only if the column under its main operator consists only of F’s:
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C. A statement is contingent (on how the world happens to be) in propositional logic if and only if the column under its main operator has at least one T and at least one F:
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II. Relations among two statements:
A. Two statements are logically equivalent in propositional logic if and only if the columns under their main connectives are identical.  For example:
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B. Two statements are (mutually) contradictory (= they contradict each other) in propositional logic if and only if whenever one is true, the other is false.  And this means that in each row under both main operators, one is true and the other is false.  For example:
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C. Two statements are consistent if and only if they can both be true together.  This means (in propositional logic) that there is at least one row under both main operators in which both are true.  For example, this is the case for the first row of the following two statements:
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D. Two statements are inconsistent if and only they cannot both be true together.  This means that there is no row under both main operators in which both are true.  For example:
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III. A few consequences of the relations pointed out in (II) above:

A. Two statements are inconsistent if and only if they are not consistent.

B. No two statements that are logically equivalent are (mutually) contradictory.
C. No two statements that are (mutually) contradictory are logically equivalent.

D. Each pair of (mutually) contradictory statements is inconsistent.

E. No pair of (mutually) contradictory statements is consistent.

F. Each pair of logically-equivalent statements is inconsistent if and only if they are both self-contradictory.

G. Each pair of logically-equivalent statements is consistent if and only if neither is self-contradictory. 
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