handout/homework 3 - A Fregean functional semantics, part 2: propositional logic
Here we will go part of the way towards fully understanding Miller’s

Thesis 7: The semantic value of a predicate is a first-level function from objects to truth-values, the semantic value of a sentential connective is a first-level function from truth-values to truth-values; the semantic value of a quantifier is a second-level function from concepts to truth-values.

The first part of this we have from handout 2. The second part, we can formalize in a similar manner. Since the semantic value of the sentential connectives are functions (understood extensionally), we can represent them as sets of the relevant kind of ordered objects
Definition of semantic values of propositional connectives:

sv(() = {<True,False>,<False,True>}
sv(() = {<True,True,True>,<,True,False,False>,<False,True,False>,<False,False,False>}
sv(() = {<True,True,True>,<,True,False,True>,<False,True,True>,<False,False,False>}

sv(() = {<True,True,True>,<,True,False,False>,<False,True,True>,<False,False,True>}

Then, the semantic clauses can again be given in straightforward function-application fashion.
(1) Where Φ is a predicate, and α1 through αn are proper names, then 
sv(Φα1. . . .αn) = sv(Φ)(sv(α1). . . . sv(αn)),
(2) Where Γ is a sentence, sv((Γ) = sv(()(sv(Γ))

(3) Where Γ and Ψ are sentences, sv(Γ ( Ψ) = sv(()(sv(Γ),sv(Ψ))

(4) Where Γ and Ψ are sentences, sv(Γ ( Ψ) = sv(()(sv(Γ),sv(Ψ))

(5) Where Γ and Ψ are sentences, sv(Γ ( Ψ) = sv(()(sv(Γ),sv(Ψ))

To see how this works, we will again use the language and model from the previous handout.

Model:

sv(c) = Charlie

sv(m) = Mary

sv(d) = Dan

sv(M) = {<Charlie, True>,<Dan, True>,<Frank, True>,<Mary, False>}

sv(F) = {<Charlie, False>,<Dan, False>,<Frank, True>,<Mary, True>}

sv(H) = {<Charlie, False>,<Dan, True>,<Frank, False>,<Mary, True>}

sv(C) = {<Charlie, True>,<Dan, False>,<Frank, True>,<Mary, False>}

sv(T) = {<Charlie, Charlie, False>,<Charlie, Dan, False>,<Charlie, Frank, True>,<Charlie, Mary, False>,<Dan, Charlie, True>,<Dan, Dan, False>,<Dan, Frank, True>,<Dan, Mary, True>,<Frank, Charlie, False>,<Frank, Dan, False>,<Frank, Frank, False>,<Frank, Mary, False>,<Mary, Charlie, True>,<Mary, Dan, False>,<Mary, Frank, True>,<Marie, Mary, False>}

sv(O) = {<Charlie, Charlie, False>,<Charlie, Dan, False>,<Charlie, Frank, False>,<Charlie, Mary, False>,<Dan, Charlie, True>,<Dan, Dan, False>,<Dan, Frank, True>,<Dan, Mary, False>,<Frank, Charlie, True>,<Frank, Dan, False>,<Frank, Frank, False>,<Frank, Mary, False>,<Mary, Charlie, True>,<Mary, Dan, True>,<Mary, Frank, True>,<Marie, Mary, False>}

Then, any sentence of propositional logic with these predicates and proper names will have a unique truth value just as a function of the truth values of the model. We can show this by derivations, as in the previous handout. Instead of  “Frege’s Theory” we will cite the relevant clause in the definition of the above functions.

sv((Mc) 
= sv(()(sv(Mc)) 

 (2)



= sv(()(sv(M)(sv(c))

 (1)


= sv(()(sv(M)(Charlie))
model


= sv(()(True)


model


= False



definition of sv(()
Each such derivation follows the same pattern! We first follow the semantic clauses to unpack the function, then appeal to the model to get the truth values of the propositions, and finally appeal to the definitions for the functions that are the semantic values for the propositions.

sv(Ocd ( Cc)
= sv((sv(Ocd),sv(Cc))


(4)



= sv((sv(O)(sv(c),sv(d)),sv(C)(sv(c)))
(1)



= sv((sv(O)(Charlie,Dan),sv(C)(Charlie))
model



= sv((False,True)



model



= True





definition of sv(()

sv((Hc ( Mm) ( (Fc)

= sv((sv(Hc ( Mm),sv((Fc))





(4)


=  sv((sv((sv(Hc),sv(Mm)),sv((Fc))



(3)


=  sv((sv((sv(Hc),sv(Mm)),sv((sv(Fc)))



(2)


=  sv((sv((sv(H)(sv(c)),sv(M)(sv(m))),sv((sv(F)(sv(c))))

(1)


=  sv((sv((sv(H)(Charlie),sv(M)(Mary)),sv((sv(F)(Charlie)))
model

=  sv((sv((False,False),sv((False))




model


=  sv((sv((False,False),True)





definition of sv(()


=  sv((False,True)






definition of sv(()


=  True








definition of sv(()


Excercises:

Using the language and model above, derive the truth or falsity of the following sentences.

1. (Fd 
2. (Tcm

3. Hf ( Cm.
4. Tdf ( Ofc

5. (Omd ( (Ocd

6. Cc  ( (Hm ( Hd)

