Deductive argument forms

All of these are valid arguments.

Modus Ponens

If p then q


(“p”  and “q” stand for propositions)
p
therefore, q


Modus Tollens

If p then q
Not q
Therefore, not p

Hypothetical Syllogism

Here is another valid form, which is quite common and useful in every day reasoning:

If p then q
If q then r
Therefore, if p then r.

This form can be expanded indefinitely, so long as each premise has its consequent become the antecedent of the next  premise.   

An alternative form for this Hypothetical Syllogism is the following:

If p then q
If q then r

p
Therefore,  r


Disjunctive Syllogism
There are two senses of the disjunction “or”.......  inclusive, which means that the first premise is true in case either one or both of its disjuncts is true.  The exclusive sense is that in which the first premise is true only when one or the other of the disjuncts is true, but not both.

Inclusive sense 

p or q , and possibly both


not p
Therefore, q

Exclusive sense

p or q, but not both


p
Therefore, not q





Dilemma
p or q
If p then r
If q then s
Therefore, either r or s


Reductio ad Absurdum
This is sometimes a useful argument strategy.  If you want to prove some statement is true, assume that its negation is true, and then deduce a false statement or an absurdity from that negation.  Since the negation leads to a false statement or an absurdity, the original claim must be true. 

To prove p:

Either p or not-p

assume not-p is true 

If not-p then some statement q is true
But q is false

Therefore not-p is false

Therefore p























































“’p” is called the antecedent and “q” is called the consequent.
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