Sec 3.7 Arguments and Euler Diagrams
Categorical Syllogisms

Have done reasoning and arguments in simple logic.

This does not cover all ways in which we draw conclusions. We now study a  higher level of logic.

        p(q       Direct Reasoning

p

   ( q 


p          
Ithaca is on Cayuga Lake


q      
Aurora is in Cayuga County

    ( r   

The earth is flat.

This is called a non-sequitur and can be shown invalid with a truth table.


All cats are mammals


Tabby is a cat

  (   Tabby is a mammal.

Does it make sense?   But it looks like a non-sequitur.


 All  X   are   Y

  
 z    is  an  X

    (  z  is a  Y

Recall.

Universal quantifier    ---     All,  Every,  Each

Existential quantifier   ---     Some,  There exists

Negation                      ---      No,  None

We will use a pictorial approach to understand this new logic. 

Basic Statements and their diagrams.

1.  All  X  are  Y.           All cats are mammals.



2.  No  X  are Y.                 No snakes are mammals.

          


3.  Some X are Y.               Some cats are brown.



4.  Some X are not Y.               Some cats are not brown.


                             X
5.   x  is  a  Y.                            Wells is a college.


6.  x  is not a  Y.                            Lassie is not a cat.


                                       • x

Valid Categorical Arguments


Syllogism:    Argument in the form:




Statement




Statement




:




Statement


          (  Conclusion


Categorical Syllogism:  Syllogism that uses at least one categorical

                                                statement.  [i.e.  quantifier like all, some, ...]

Recall


All cats are mammals


Tabby is a cat

  (   Tabby is a mammal.



                                                                     

                                                              imply                  


All foggy days are cloudy


All rainy days are cloudy

   (  All  foggy or rainy days are cloudy.


All foggy days are cloudy


All rainy days are cloudy


2/5/97 was rainy

   (  2/5/97 was cloudy

        All foggy days are cloudy


1/7/98 was not cloudy

   (  1/7/98 was not foggy


Some mammal are cats


All cats have whiskers

    ( Some mammals have whiskers

A categorical argument is called invalid if knowing all the premises are true does not guarantee the conclusion is true.  Such an argument method

is call a fallacy.


All cats are mammals


Lassie is not a cat

   (  Lassie is not a mammal

If I replace Lassie with Godzilla would the argument scheme be valid?

[Note:  Invalid arguments can have true conclusions.]


All cats are mammals


No animals that live in the sea are cats.

   (  No animals that live in the sea are mammal.


All cats are mammals


Some cats are brown

(    Some mammals are not brown
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