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1.
Give the recursive definition of 'Formula of PL' (15 pts).
2. Define (10 pts).
a. Bound variable of PL:
b. Sentence of PL: 
3.
Indicate which of the following are formulas of PL, and which of those are sentences of PL.  For each formula, circle the main logical operator and indicate whether the formula is atomic, truth-functionally compound, or quantified.  For those that are not formulas, explain why not, and for those that are formulas but not sentences, explain why not (25 pts).
a.
~~~ ((y)Fya




b.
((z)(Faz ( Gz)




c.
((x)Fxa ( ((y)Gay




d.
((z)(Fza ( Gwy)





e.
~ ((a)Fa






4.
List all of the subformulas of the following sentence (10 pts).
~ Ga ( ((y)((x)Fxy
5.
Symbolize English sentence a-h in PL, using the following symbolization key (40 pts).

UD:
living things


Lxy:
x likes y


Axy:
x is afraid of y


Fx:
x is friendly


Bx:
x is a black squirrel


Gx:
x is a gray squirrel


Rx:
x is a red squirrel


j:
Julia

a:
Aaron

a. Julia likes all gray squirrels and all red squirrels, but no black squirrels.


b.
All black squirrels are afraid of Aaron and Aaron is afraid of all gray squirrels.


c.
Black squirrels are friendly.


d.
No gray squirrel is friendly and no black squirrel likes Julia.


e.
Some red squirrels are not afraid of Aaron.


f.
Not all red squirrels like Aaron, but all black squirrels do 


g.
Some gray squirrels are not friendly.

h.
If Julia is afraid of all red squirrels, then Julia doesn’t like them.
Extra Credit (up to 8 points)
