Logic 2
Truth values for contrapositive, converse and inverse
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Logical Equivalence


Two logical expressions that have the same truth   

        values for each row are called logically equivalent.

      (Look at previous truth table for examples.  What does this mean?  Indirect Proofs.  )

Biconditionals      p(q        if and only if

    This if true if both p and q are TRUE or p and q are False.


Albany is the capitol of RI (  Ithaca is on Seneca lake.    T

             x=2   (  x2 = 4     F
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Note:   p(q   is logically equivalent to  (p(q)(( q(p)    

            p(q  also is the same as “p is logically equivalent to q”. 

Algebra of Logic
Recall for numbers:

- (-7) = 7

3 x (4+2) =  3x4 + 3x2

Logic has rules too.

(((p) is logically equivalent to p

p:       The sky is blue.

(p:     The sky is not blue.

(((p): It is not true that the sky is not blue.  (The sky is blue.)

p    (p   (((p)

	T
	F
	T

	F
	T
	F


Negating AND and OR statements-  DeMorgan's Laws

What is the negation of  "It is Thursday and it is raining."
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Many other rules as with numbers and algebra.

For example

Commutative Rules
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Distributive Rules
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Section 10.2

Logical Arguments

What is an argument?   "sequence of statements to convince us of some other statement or conclusion"

Classically called Rhetoric and had three types:


1.  Appeal to reason  [Logos]


2.  Appeal to emotions [Pathos]


3   Appeal to personality and character [Ethos]

We concentrate on Logos.

General form of an argument


statement           (The statements are called premises)


statement


.


statement

   ( conclusion

Example:

    If it is Thursday then I have math today

    It is Thursday

( I have math today.

This argument has the following form.  (called Modus Ponens)
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Valid Argument Forms

An argument form is called valid if whenever all the premises are true, then the conclusion is also true.  One way to show an argument form is valid is to is to create a truth table that includes all the statements (premises) and the conclusion, and check to see if the conclusion is true whenever the premises are all true.

Checking Modus Ponens is valid.

             premises      conclusion          critical row (premises true)
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Other Valid Argument Forms


If I skip lunch then I am hungry.


If I am hungry then I am grouchy

   (  If I skip lunch then I am grouchy.

Form   
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Called the Chain Rule or Transitive Rule
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Which rows are critical rows?

Why is this argument form valid?

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


3.  M


given


4.  M(E


Chain Rule using 1,2


5.  E



Modus Ponens using 3,4

