PREDICATE CALCULUS

SHOWING INVALIDITY BY ANALOGY (English Interpretation)
Method by English Counterexample
1. Select a universe of discourse and an interpretation (translation to English) of each predicate and constant needed to make all the premises TRUE and the conclusion FALSE.  (You will probably need to make many tries before succeeding in this endeavor.)
Example 1:

((x)(Hx & Gx)

((x)(Hx ( Gx)

Tip:  When trying to choose predicates to make an existential statement true you need to translate the logical predicates into English predicates such that there exists, in your imagined universe of discourse, an individual that has both properties assigned in the predicates you choose.  On the other hand, to make a universal statement TRUE, select predicate classes that have a necessary connection.   To make a universal statement FALSE, select predicate classes that don’t have a necessary connection.    

For example, interpreting Hx as “happy” and Gx as “grins” would make the premise true.  At the same time, if the conclusion is would be false since it is not true that all happy people grin in the Universe of Discourse of current reality.

2. If there are more premises, see whether the existing English predicates will make that premise TRUE.  If not, alter the predicates (and constants) until all premises are TRUE and the conclusion is FALSE.  If you succeed, you have shown the argument (and argument form) to be INVALID.
Note:  Each interpretation of an argument would correspond to the row of a truth table, that is, a scenario in which, by making atomic sentences true or false it is possible to make all the premises true and the conclusion false.
USEFUL CLUSTERS OF PREDICATES
Being a father, being a mother, being a parent, having children

Being human, being a mammal, being an animal, being animate
Being a whale, a mammal, a nurser, an animal, being animate
Beinng a squirrel or a mammal, having fur, being an animal, being animate
USEFUL UNIVERSES OF DISCOURSE

Animals, People, Whole numbers, Numbers, Integers
Example 1:

Rb

(x)(Rx)
Universe of Discourse:  Philosophy 60 students
Rx – x is





b –

Example 2:

Ga


~Gb

Universe of Discourse:  Philosophy 60 students
Gx – x is




a --



b –




Example 3:

~Ha


((x)(Hx)
Universe of Discourse:  

Hx – x is




a --




Example 4:

Hb
~Ga

((x)(Gx)
Universe of Discourse:  Philosophy 60 students
Hx – x is


Hx – x is



a --


b --

Example 5:

(x)(Ax ( Bx)

(x)(Bx ( Cx)


((x)(Ax ( ~Cx)
Universe of Discourse:  

Ax – x is



Bx – x is



Cx – x is


g --

Example 6:

((x)(Hx)
(x)(Hx ( Jx)

((x)(~Hx)
Universe of Discourse:  Philosophy 60 students
Hx – x is






Jx – x is 

Example 7:

((x)(Sx)


(x)(Sx)
Sx – x is





 

Example 8:

((x)(Sx ( Vx)

((y)(Ey)



((x)[Sx & (Ex & Vx)]
Gx – x is





Sx – x is




Tx – x is


Example 9:

(x)(Ax ( Bx)

((x)(Cx & ~Bx)


((x)(Ax &~Cx)
Ax – x is





Bx – x is




Cx – x is


Example 10:

(x)(~Rx ( Dx)

((x)(Ax & Bx)
((x)(Cx & ~Rx)


((x)[Rx & (Ax & Cx)]
Ax – x is





Bx – x is




Cx – x is





Rx – x is
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