Representing Propositional Structures with Trees

Adam is happy.

X
Adam x is happy

Adam loves Julia.

W\\
Adam Julia x loves y

Julia does not love Adam.

NOT

XY
Adam Julia y loves x

Adam loves Julia and Adam is happy.

AND

Adam Julia x loves y Adam x is happy



Adam loves Julia and is happy.
[ Ax(x loves Julia and x is happy) (Adam) ]

/\
Adam

AND

%/ x
x” Julia x"oves y X x"is happy

In general, whenever we have a structure of the form:

x/y
a variabl€ x Julia [a content
free in x " ]

that will be equivalent to:

Y
Julia
[same content,

replacing x " with x]

I will usually employ the second, simpler representation. Written that way, the
proposition expressed by “Adam loves Julia and is happy” is:

/\
Adam

AND

y
Julia xloves y x 1s happy

Adam is happy and Tom is happy.

AND

Adam x is happy Tom x is happy



Adam and Tom are each happy.
[ AF(Adam is F and Tom is F) (x is happy) |

Fx
AND x is happy

y Y
Adam Fy  Tom Fy

Some person is happy.
[ (Some x: x is a person) (x is happy) |

SOME x

x is aperson x is happy

Mary is happy and some lover of hers is a spy.
[ Ax(x is happy and (some y: y loves x) (y is a spy) ) (Mary) ]

&

Mary AND

SOME y

x is happy v loves x y1s a spy



Tom and some spy are each happy.
[ AF(Tom is F and (some y: y is a spy) (y is F) ) (x is happy) |

Fx

x is happy

//<i/f\\\\\SOMEy

y1s a spy Fy

Tom and some of his friends are going fishing.

x Fx

Tom X is going fishing

/////P\\\\\SOMEy

yis a friend of x Fy

Tom and some of his friends are going fishing, at his [Tom’s] place.

N

z1is gomg fishing

at x’s place
SOME y

yis a friend of x Fy



Every spy is happy, and some peddlers are too.
[ AF( (every y: y is a spy) (y is F) and (every z: z is a peddler) (z is F) ) (x is happy) |

Fx
AND x is happy

EVERY y SOME z

yisaspy Fy zis apeddler Fy

Spies are such that every peddler is one, and some of them [i.e. some spies] are happy.
[ AF( (every y: y is a peddler) (y is F) and (some z: z is F) (z is happy) ) (x is a spy) ]

Fx
AND X is a spy
EVERY y SOME z
yisapeddler Fy Fz zis happy

Some peddlers are spies, and many of them [the peddlers who are spies] are happy.
[ AFG( (some y: y is an F) (y is G) and (many z: z is F and z is G) (z is happy) ) (x is
peddler, x is a spy) |

x Gx
AND x is apeddler x is a spy
SOME y MAI/\IY,z\
l'y/\Gy AND z is happy

/N

Fz Gz



At least one person baked Mary a cake, and John loves everyone who did so.
[ AF( (some y: y is a person) (y is F) and (every z: z is F) (John loves z) ) (x baked Mary a
cake) ]

Fx
W,
AND Mary x baked w a cake
SOME y EVERY z
. W, 1
yisaperson Fy Fz John Wloves:z

Joe is swimming, and he’s more rich than Adam, but Bennie more [rich] than him, and all
three hunt.

x hunts
AND x rticher than y JoeAdam Bennie

N

Jis swimming jRq pR; [j Ha Hb

Tom is either fishing or hunting, and he’s not richer than himself, but some boys are
[richer than Tom)].

y

Rx Tom
AND x richer than y

S

OR NOT SOME 2z

y is fishing y is hunting Ry z is aboy Rz



Joe is swimming, and Tom is doing that and hunting Joe.

Sax 7
AND x is swimming Joe

Sz z is hunting y



