Logic 3
Recall discussion of valid argument forms.

We showed the following forms were valid last class using truth tables and looking at critical rows.

Modus Ponens
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Using more than one argument form to in an argument.


If it is Monday then I have swimming class.


If I have swimming class then I'm up early.


It is Monday.

    ( I'm up early today.


M:   It is Monday today


S:    I have swimming today


E:    I am up early today.


1.  M(S


given 

  
2.  S(E


given
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given


4.  M(E


Chain Rule using 1,2


5.  E



Modus Ponens using 3,4

Other important valid argument forms.

Modus Tollens:

    If it is Thursday then I have math today

    I do not have math today

( It is not Thursday.

This argument has the following form


p(q


(q

   ( (p

p  q    p(q     ( q          (p    

	T
	T
	  T
	   F
	    F

	T
	F
	  F
	   T
	    F

	F
	T
	  T
	   F
	    T

	F
	F
	  T
	   T
	    T


(identify and check critical rows)
Disjunctive Syllogism / Law of the Excluded Middle

     It is raining or it is snowing

     It is not raining

(  It is snowing.

This argument has the following form
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(identify and check critical rows)

Testing a new form

If I am hungry and I am thirsty then I will go to the snack bar.

I did not go to the snack bar.

  (  I was not hungry.
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(identify and check critical rows)

An integer is even means it is 2 times another integer.

[x is even if and only if   x = 2k  where k is an integer.]

An integer is odd  means it is 2 times and integer plus 1.

[x is odd if and only if  x = 2k+1 where k is an integer.]

Show that the square of an even integer is even.

Direct Proof:

Suppose x is an even integer.  We show x2 is even.

Since x is even x=2k for some integer k.

x2 = x*x = 2k*2k = 4k2 = 2(2 k2)  which is 2 times and integer.

Can we show if x2 is even then x is even directly?

   ( x2 = 2k   means x = square root of 2k which is trouble.)

Indirect Proofs.


1.  Contrapositive   


2.  Disjunctive Syllogism

1.  Recall p(q is logically equivalent to  (q((p

We show p(q by showing (q((p instead.

p:  x2 is even   

q:  x is even 

We must show x is not even implies x2 is not even.

x is not even so x is odd.

x = 2k + 1

x2 = (2k+1)(2k+1) = 4k2 + 4k +1 = 2(2k2 +2) +1 which is odd.

x2 is not even.

2. (Disjunctive syllogism)  (p(q) ( (p   (  q 

     Idea:  Suppose you know someone ate lunch or dinner at the dining hall.  You want to prove they in fact they had lunch there but the records were not available.  You can show they did by showing they did not have dinner there.

In practice, this method is called proof by contradiction.  You assume they had dinner there and show this doesn't work (leads to a contradiction.)   

This is another form of indirect reasoning.

Incorrect Reasoning---Fallacies

Fallacy of Affirming the Consequent

    If it is Thursday then I have math today

    I have math today

( It is Thursday.

This argument has the following form
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                                                          Why is it invalid?

Fallacy of Denying the Antecedent

     If I take the medication then I will get better

     I do not take the medication.

( I will not get better.
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(why did I not have to complete the table?)
