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Semantic Value of every student

(1) Every student likes semantics.

TP ]]

T

NP4 TP

/\ /\
Det N NP VP

every student

t1  likes semantics

liffforalld € U,ifd € {x : zisastudent },
thend € {z : z likes semantics }

?2? 1iff g(t1) € {z : =z likes semantics }

?? {z : zisastudent} g(t1) {z : z likes semantics }



Semantic Value of every student (cont.)

e Think of [Jevery student] as a set of sets to which all the students belong.

[every student]] = { {z : « drinks}, {x : = hates phonology}, {x : x owns a
computer}, {z : x likes semantics}, ...}

[every student]] = {X : [[student] C X}, where X C U

e Then, [[every] can be defined as:

[every| ={< X, Y > : YC X},where X CUandY CU

e And [[every student likes semantics] can be defined as:
1 iff [[likes semantics]] € [every student]]

1iff {z : x likes semantics} € { {x : = drinks}, {z : = hates phonology}, {x :
x owns a computer}, {x : x likes semantics}, ...}



Compositionals Semantics for  Every student likes semantics

TP ]]

T

NP TP

AA

Det N 1 TP

| | Py

every student NP VP

t1  likes semantics

1iff {z : zisastudent } C {z : z likes semantics }

fr
1iff {z1 : =1 likessemantics } € {X : {z : zisastudent} C X}

{X : {x : zisastudent } C X} {x1 : x1 likes semantics }

1iff g(t1) € {z : z likes semantics }
{<X,)Y> : YCX} {x : xisastudent}



Semantic Value of some student

e [some student] as a set of sets to which at least one student belongs.

[some student]] = { {x : = got an A in syntax}, {x : « failed phonology}, {x :
x takes a bus}, {z : x likes semantics}, ...}

[some student]] = {X : [student] " X # 0}, where X C U

e Then, [[some] can be defined as:

[some ={< X, Y > : YNX#0D},where X CUandY CU

e How should we define [Jeff praises some student]]?



Compositional Semantics of

TP I
NP TP
/\ /\
Det N 1 TP
| |
some student NP/\VP
| T
Jeff \ NP
| |
praises ty
1iff {x : xisastudent } N{xq1 :

1iff {z1 :

{X  {x

(<X, Y> : YNX#0} {z:

Jeff praises 1} € {X

. xisastudent } N X #= 0}

Jeff praises some student

Jeff praises 1} % 0

: {z : zisastudent} N X #= 0}

{x1 : Jeff praises xz1}

1iff Jeff € {x : x praises g(t1)}

x Is a student }



Semantic Value of Other Generalized Quantifiers and
Determiners

Generalized quantifiers refer to full NPs, like every student, some student, no
student, most students, etc. Determiners refer to every, some, no, the, most, etc.

Forevery X C U andY C U.

e [NoN]={X : [N]nX =0}

[no] ={< X, Y > : YNX =0}

e the N ={X : forsome uw € U, [N]] = {u}andu € X}
[the] ={< X, Y > : forsomeuw e U, Y ={u}andu € X}
e [mostN] ={X : |[XN[N]| > |X~n[N]}
[most] ={< X, Y > : | XNnY|>|X"nNnY|}

o [twoN]={X : |[XN[N]|>2}or{X : |[XN[N]| =2}

[two]l ={< X, Y > : | XNnY|>2}or{X : | XNY|=2}



Two Generalized Quantifiers in a Sentence?

(2) Every student admires some professor.

TP ]]
T
5 T T

some professor A

NP TP
T /\
D N 2 TP

| |
every student NP/\VP
‘ /\
t V NP

admires t4



Two Generalized Quantifiers in a Sentence? (cont.)

1iff {x : z professor } N{zy : {x : zstudent} C {xp : xp admires xz1}} # 0

fr
1iff{z1 : {z : zstudent} C {zp : xzoadmiresz1}} € {X : {x : x professor } N X # 0}

{X : {x : zprofessor } N X # 0} {z1 : {z : zstudent} C {zp : zp admires z1}}
|

1iff {x : x student } C {xp : x5 admires g(¢1)}

. . ()
(<KX, Y > YNX#0} {x : xprofessor } 1iff {zo : xp admires g(t1)} € {X : {z : = student} C X}

{X : {z : zstudent} C X} {zo : xo admires g(t1)}

1iff g(t2) € {x : x admires g(t1)}
{<X,)Y > Y CX} {z: zstudent}



Syntax of a Fragment of English (F4)
Syntax of F4 is essientially the same as F3, except a few minor differences.
e Addition of more determiners
Det — the, a, every, some, no, most, two, ...
e Addition of more syntactic rules
NP — N CP (to handle relative clauses)
VP — VP Conj VP
V —V ConjV

e Rule for Quantifier Raising (QR):

TP
T = TP
XNPY P
NP TP
/\
) TP
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Translating Syntax of F4 to Logical Representation

e Assuming that D is a determiner category, and GQ is a generalized quantifier
category:

If o isin D and 3’ is in 1-place predicate, o/ (3’) is in GQ.

If o’ isin GQ and 3’ is in 1-place predicate, o/(3’) is a well-formed formula.

o [ Det 7 =AVAX[o/[V][X]] [ Det  J=xvAX[every'[Y][X]]
o every
o | NP I'= AX [Det’ [Mz[N'(z)]] [X]]
S
Det N
[ NP ]/ =
T
Det N = A X [every'[\z[student’ ()]][X]]

every student
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Translating Syntax of F4 to Logical Representation (cont.)

o [ TP 1= Az [TPY [ TP = Az, [praise’ (', 24)]
RN
¢ TP 1 TP

Jeff praises ty

o | TP I' = NP/(TP')
S
NP TP
[ TP ' = every'[Mz[student’ (z)]] [z [praise’ (i, z1)]]
NP TP

every student 1 Jeff praises t;
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Putting the Logical Representations Together

(3) Jeff praises every student.

TP s every'[\z[student’ (z)]][\z1 [praise’(j/, z1)]]
T T AX [every’ [\z[student’ (x)][X]] Az [praise’(j/, z1)]

Det N 1 TP /\
evc|ary student /\ /\ praise’(j’, z1)
NP VP AY AX [every’[Y][X]] Mz[student’(z)]
Jeff \ NP

| | Az [praise’(x, x1)]

praises tj R

Aydz[praise’(z,y)] =1
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Putting the Logical Representations Together (cont.)

(4) No student admires some professor.

= some’[Az.prof’ (z)][A\z1.no’'[Az.student’ (z)][Azo.admire’ (x5, z1)]]

e
/P\/\ /\

D N AX.some/[Az.prof (z)][X]  Azq.no’[Az.student’(x)][A\zo.admire’ (x5, z1)]

| | 1 TP
some professor /\
NP TP AY AX.some/[Y][X] Az.prof (z)

D/\N /\T 1 no’[Az.student’ (x)][Azo.admire’ (x5, £1)]
| |
no student /\
| /\ AX.no'[Az.student’ (z)][X] \zo.admire’ (zo, x1)
to NP /\ /\
‘ | , 2 admire’(:zzz, :)31)
admires t; AYAX.no'[Y][X] Mz.student'(zx)



Truth-conditional Interpretion of Logical Representatio ns
Assume a model M with domain of universe U, and an arbitrary assignment g.
1. (@) If o/ isa D and 3 is a 1-place predicate,
[o/ (8719 = [«/TM9([8']M9).
(b) If &’ is a GQ and 3’ is a 1-place predicate, [o/(8)]M:9 = 1 iff
[3'19 € [o/TM9.
2. Forevery X CUandY C U,
(@) DY X[every[Y][X])IIM9={< X, Y > : Y CX}
(b) [AYAX[some/[Y][X]ITM9={< X, Y > : Y NX #0}
©) MYAX[n[Y][XIM9] ={< X, Y > : YNX =0}
d) AYAX[the/[Y][X]IM9={< X, Y > Fue U, Y ={ulandu € X}
(e) A\YAX[most'[Y][X]IM9={< X, Y > : | XNnY|>|X"nY|}

® AYAX[two'[Y][XNIIMY9={< X, Y > : |XNY]|>2}or
(X : |XNnY|=2}

3. (@) Dal@1]M9={deU: [¢["old/]=1}
(b) DyAz[¢/11M9 = {< dy,ds > : [¢/]Moolld=/vlda/a]] = 1)
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Interpreting Logical Representations Compositionally

(5) Jeff praises every student.

every' [ z[student’ (z)]][A\z1 [praise’ (], z1)]]

T

A X [every'[\z[student’(x)][X]] Az 1 [praise’(j, x1)]

/\ /\
praise’(j, z1)
AY X [every' [Y][X]] Az[student’(x)] /\

Az [praise’(z, z1)]

/\

Aydz[praise’(z,y)] 1

1iff {x : xzisastudent } C {x1 : Jeff praises z1}

f
1iff {xz1 : Jeffpraisesz1} € {X : {z : xzisastudent } C X}

T

{X : {z : zisastudent } C X} {x1 : Jeff pralses x1}

1 iff Jeff € {x : a: praises g(z1)}

{<X,Y> 1 YCX} {x : zisastudent} /\

Jeff : x praises g(z1)}

/\

{< z,y>: zpraisesy} g(z1)




Interpreting Logical Representations Compositionally (c ont.)

(6) No student admires some professor.

some’[Mz.prof (z)][Az1.no’'[Az.student’ (x)][Azo.admire’ (x5, z1)]]

i

AX.some/[Az.prof ()][X]  Az1.no’[Az.student’(x)][Azo.admire’(zo, x1)]

AY X .so@]A\x.prof’ (x) /\

1 no’[Az.student’(z)][A\zo.admire’ (zo, £1)]

S

AX.no'[Az.student’ (z)][X] Azo.admire’ (zo, 1)

2 admire/ (x>, 1)

AYAX.no'[Y][X] Mzx.student’(x)
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Interpreting Logical Representations Compositionally (c ont.)

1iff {x : z professor } N {z1 : {x : z student } N {xp : zp admires z1} = 0} #= ()

f
1iff {z1 : {x : z student } N {zo : zpadmiresz1} =0} € {X : {z : x professor } N X # ()}

{X : {x : zprofessor } N X # 0} {z1 : {z : zstudent } N{x> : xo admires z1} = 0}
|

1iff {z : x student } N {z5 : z, admires g(x1)} =0

: : f
{<X, Y > YNX#0} {z : xprofessor } 1iff {zs : 2o admires g(z1)} € {X : {z : = student}n X = 0}

{X : {z : zstudent} N X =0} {xo 1 xp admires g(z1)}

1iff g(xo) € {x : x admires g(x1)}
{<X,)Y > YNX =0} {x: xstudent}
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