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Logic - Lecture 19
Goal: Take an argument, which may be complicated, and break it down into small, easy to work with pieces, and thus figure out if the argument is actually good or not.

An Argument is a set of logical statements (premises), and the conclusion (another logical statement).  

An argument is valid if the conclusion is true whenever all the premises are true.  (In other words, if the premises are true, then the conclusion must be true, as well).

An argument is invalid if it's not valid.

It's often written in a particular format:

	First premise(
	If Aristotle is human, then Aristotle is mortal

	Second premise (
	Aristotle is human

	Conclusion (
(Note that the conclusion is below the line)
	Therefore, Aristotle is mortal


We can represent this symbolically  by converting each statement into symbolic form, just like we have been doing:
P: Aristotle is human

Q: Aristotle is mortal
	First premise(
	P ( Q

	Second premise (
	P

	Conclusion (
(Note that the conclusion is still below the line)
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Q


So how do we know if the argument is valid or not?
An argument is valid if, when all the premises are true, the conclusion is also true.

So let's build up a truth table for each premise, and the conclusion
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We need to then remember that the definition of a valid argument is that when ALL THE PREMISES ARE TRUE, THE CONCLUSION IS ALSO TRUE.
Lucky for us, we've got everything written down in the table, so we only need to look for rows wherein each premise is true.

For each row wherein all the premises are true, IF the conclusion is true, then life is good.

If we find even a single row, wherein all the premises are true, but the conclusion is false, then the argument is not valid.
Looking at the following table, when are all the premises true? 

Just row #1

Remember that we're looking for premises, not just P/Q
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Notice that for all other rows in the table, at least one of the premises are false.  Therefore we can ignore them (let's make sure that we don't forget this, by crossing them out).
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So now, we again go back to the definition of a valid argument: one in which, when all the premises are true, the conclusion is true.  We can see, based on the truth table we've constructed, that in the rows where all the premises are true (i.e., the row that isn't crossed out), the conclusion is true.  Therefore, the argument is valid.
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