Here are some consequences of propositional logic, all of which can be proved using truth-tables.

(1) Any argument with a premise that is a (self-)contradiction is valid. This is because, since in such an argument it’s impossible for the premises to be true, it’s impossible for the premises to be true and the conclusion false.  Thus it meets our definition of “valid argument.”  This has the perhaps surprising conclusion that anything follows from a contradiction.  For example, the following is a valid argument:
“Sammie is both a snake and not a snake.  Therefore, the moon is made of green cheese.”

(2) Any argument whose conclusion is a tautology is valid.  This is because, since in such an argument it’s impossible for the conclusion to be false, it’s impossible for the premises to be true and the conclusion false.  Thus it meets our definition of “valid argument.”

(3) It is also a fact, although a rather less useful one, than any argument whose premises are mutually contradictory is valid.  This is for the same reason as (1).

(4) Here’s one way to define “valid argument”: 

If the set of propositions {P1, … Pn, (C} is inconsistent, then the corresponding argument is valid:

P1 / … Pn, // C
.

(5) And here’s another way to define “invalid argument”:

If the set of propositions {P1, … Pn, (C} is consistent, then the corresponding argument is invalid:

P1 / … Pn, // C
.
