Well-formed Formulas (wffs)

1. If P is a wff, so is ¬P. 
2. If P1, …, Pn are wffs, so is (P1 ^ … ^ Pn). 
3. If P1, …, Pn  are wffs, so is (P1 v … v Pn).

4. If P and Q are wffs, so is (P → Q).

5. If P and Q are wffs, so is (P ↔ Q).

6. If P is a wff and v is a variable (i.e., one of t, u, v, w, x, . . . ), then [image: image2.png]


v P is a wff, and any occurrence of v in [image: image4.png]


v P is said to be bound.

7. If P is a wff and v is a variable (i.e., one of t, u, v, w, x, . . . ), then [image: image6.png]


v P is a wff, and any occurrence of v in [image: image8.png]


v P is said to be bound.
By convention, we allow the outermost parentheses in a wff to be dropped, writing A ^ B rather than (A ^ B), but only if the parentheses enclose the whole wff.

Semantics of Quantifiers
Once we have the notion of satisfaction, we can easily describe when a sentence of the form [image: image10.png]


x S(x) is true. It will be true if and only if there is at least one object that satisfies the constituent wff S(x). So

[image: image12.png]


x (Cube(x) ^ Small(x)) is true if there is at least one object that satisfies Cube(x) ^ Small(x), that is, if there is at least one small cube. 

Similarly, a sentence of the form [image: image14.png]


x S(x) is true if and only if every object satisfies the constituent wff S(x). Thus [image: image16.png]


x (Cube(x) → Small(x)) is true if every object satisfies Cube(x) → Small(x), that is, if every object either isn't a cube or is small.

Translating into FOL Sentences

· A small happy dog is at home.
· Every small dog that is at home is happy.

· Max owns a small happy dog.

· Max owns every small happy dog.
