CS441

Section 1.5 handout

Methods of Proof

Defn: A theorem is a statement that can be shown to be true.

A proof of a theorem is a sequence of statements that form an argument.

Rules of Inference


Modus Ponens, or the Law of  Detachment




Tautology Form


Rule of inference Form



(p  (p  q))  q


p









p  q









 q


Given p is true and the implication p  q is true then q is true.


Addition



p  (p  q)



 p      









 p  q  


Simplification



(p  q)  p



  p  q   









 p


Modes Tollens



[ ¬q  (p  q)]  ¬p

¬q









 p  q  









 ¬p


Hypothetical Syllogism


[(p  q)  (q  r)]  (p  r)

  p  q










  q  r  










 p  r


Disjunctive Syllogism


[(p  q)  ¬p]  q



 p  q









 ¬p    









 q

Examples:


Addition Rule:


It is below freezing now.  Therefore, 


Simplification:


It is below freezing and raining snowing.  Therefore 


Hypothetical Syllogism:


If it rains today, then we will not have a barbecue today.


If we do not have a barbecue today, we will have a barbecue tomorrow. Therefore, 

A valid argument is one built using the rules of inference.  When all premises are true the argument leads to a correct conclusion.  However, if one or more of the premises is false the conclusion may be incorrect.

Howlers versus Fallacies

What is a howler?


An error in an argument, which leads innocently to a correct result.


Example:



Reduce to lowest terms 
  26  







  65





Solve
(x + 3)(2 - x)  =  4


What is a fallacy?


An error in an argument, which leads to a wrong, but plausible conclusion.




1) Fallacy of affirming the conclusion





[(p  q) ^ q]  p is not a tautology




2) Fallacy of denying the hypothesis





[(p  q) ^ ¬p]  ¬q is not a tautology




3) Fallacy of begging the question (circular reasoning)




when a step in a argument is based on a the truth of what is being proved.

