Valid Arguments

An argument is are sequence of statement leading to a conclusion.


premise


premise


.


.


premise

   (   conclusion   [ ( is read “therefore” ]

Example:
If it is Tuesday, I have Discrete Math today.



It is Tuesday.

· I have Discrete Math today.

Abstract Form of this argument.



p(q



p

· q

Valid Argument Forms and Valid Arguments


An argument form is valid if no matter what statements a substituted in the abstract form, if all the premises are true then the conclusion is true.  An argument

whose abstract form is valid is called a valid argument.  

Testing Arguments for Validity  [see p. 29 1-4]


1.  Identify the premises and conclusion


2.  Construct a truth table for all the premises and the conclusion


3.  Find all rows where the premises are all true. [called critical rows]


4.  If the conclusions are true in all the critical rows then the argument is valid.

               [If not the argument in not valid or invalid.]

Is the following argument form valid?
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Since the conclusion is true in each of the critical rows the argument is valid.

If the conclusion had been false in either of the critical rows the argument

would have been invalid. [for example if the conclusion had been p(r]

Important Valid Argument Forms

Modus Ponens

          
   

Modus Tollens

     p(q
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[do modus tollens]

	T
	T
	T
	T
	T

	T
	F
	F
	T
	F

	F
	T
	T
	F
	T

	F
	F
	T
	F
	F


Disjunctive Addition

    p                                q

( p(q                       ( p(q

Note:  One could show the second argument form from the first as follows:

Suppose the first is valid.  Therefore p((p(q) is true for any p and q.

Therefore q((q(p).   But we have shown q(p(p(q so q(p(q and the second argument is valid.

Conjunctive Simplification
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Disjunctive Syllogism
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Hypothetic Syllogism (transitivity)

    p(q

    q(r

( p(r

Division of Cases
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For example, if you wanted to show all integers have a property, you could do it by showing all integers are odd or even, and then showing odd numbers have the property and even numbers have the property.  We see proofs like this later in the course.

More complicated deductions and proofs.

Show the following deduction is valid.

   If it is a sunny day then I am happy.

   If I am not talkative then I am not happy.

   It is a sunny day.

( I am talkative.

s = it is a sunny day

h = I am happy

t = I am talkative

Proof 1.

1.  s(h         
given

2.  ~t(~h

given

3.  s


given

4.  h


Modus Ponens with 1,3

5. ~(~h)

Double negation with 4

6.  ~(~t)

Modus Tollens with 2,4

7.  t


Double negation with 6

Proof 2.

1.  s(h         
given

2.  ~t(~h

given

3.  s


given

4.  h


Modus Ponens with 1,3

5.  h(t

Contrapositive with 2

7.  t


Modus Ponens with 5,4

Fallacies  [commonly used invalid argument forms]

Converse Error

   p(q

If I am hungry then I am thirsty.

   q


I am thirsty.

(p


Therefore, I am hungry.
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Premises are true but the conclusion is false in the third row.

[Not hungry but thirst in the example given]

Inverse Error

    p(q

If I am hungry then I am thirsty.

   ~p


I am not hungry.

( ~q


Therefore, I am not thirsty.

NOTE:  A valid argument does not necessary lead to a true conclusion.  You might have a false premise.


An invalid argument does not necessary lead to a false conclusion.

    If 4<5 then 4<3.     

    4<5
( 4<3           Valid form but false conclusion.

    If 4<5 then 3<5.     

     3<5

(  4<5           Invalid form (converse error) but true conclusion.

Contradiction Rule  [used in proofs by contradiction which are done later]
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See other rules p.39.   Comment on LSATs.
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