Multiple Quantifiers
You may fool all of the people some of the time; you can even fool some of the people all of the time; but you can't fool all of the people all of the time. [Abe Lincoln]
What do the following two sentences mean?
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y [Cube(x) ^ Tet(y) ^ LeftOf(x, y)]
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y [(Cube(x) ^ Tet(y)) -> LeftOf(x, y)]
Quantifiers are in prenex form, but there is no need for it:
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x [Cube(x) ^ [image: image12.png]


y (Tet(y) ^ LeftOf(x, y))]
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x [Cube(x) -> [image: image16.png]


y (Tet(y) -> LeftOf(x, y))]
Notice that in [image: image18.png]
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y, the same object can be assigned to x and y, i.e. you cannot assume that 
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 y.
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y P(x,y) logically implies: [image: image28.png]


x P(x,x) and [image: image30.png]


x P(x,x) logically implies: [image: image32.png]
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y P(x,y)

Order of quantifiers matter:
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y Likes(x,y)  is not the same as: [image: image40.png]
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x Likes(x,y)  

What do these sentences mean:
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y Likes(y,x)     [image: image48.png]
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x Likes(y,x)  

Translating sentences into FOL

Each cube is to the left of a tetrahedron.
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x Cube(x) -> x is-to-the-left-of-a-tetrahedron

is-to-the-left-of-a-tetrahedron can be formalized as:
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y Tet(y) ^ Leftof(x, y)

Giving us:
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x [Cube(x) -> [image: image58.png]


y (Tet(y) ^ Leftof(x, y))]

How about: 

No cube to the right of a tetrahedron is to the left of a larger dodecahedron.
