Sem III (Bittner) Top 2: Pluralities Fall 2009

PLURALITIES

1. INTRODUCTION

* Collectivity and distributivity

(1) a. Johnand Mary | they are a nice couple. collective VP
b. * John is a nice couple.

(2) a. Johnand Mary are students. distributive VP
b. Johnis a student. (2a) |= (2b)

(3) John and Mary bought a house ambiguous VP
C. John and Mary bought a house together | jointly. C: collective rdg

|# John bought a house.
*John bought a house together | jointly.

D. John and Mary each bought a house. D: distributive rdg
|= John bought a house.

(4) John and Mary invited theirgis parents to theircon apartment. mixed VP

Basic ideas:

- e-domain structured by part-of relation; pluralities are plural entities (with proper parts).
- collective predicates are predicated of pluralities

- distributive predicates are distributed over pluralities

- mixed predicates involve both collective predication and distribution

* Definiteness and number

- the npp. ~ np; and np, | they

(5) Inthe seminar | taught last semester...
... the students worked in pairs. collective VP
... the students each wrote a paper. distributive VP

- the npsg ~ John | sthe

(6) Last semester...
... * the professor worked in pairs. collective VP
... * the professor each wrote a paper. distributive VP

Basic ideas: '
- PL np’s are predicates of pluralities; SG np’s, predicates of atoms (no proper parts)
- [the np] denotes the maximum of the set of entities denoted by the np

"Let<bea partial order on a non-empty set 4 (i.e. transitive, reflexive, and anti-symmetric relation in 4),
B C 4, and x € 4. The element x is the =-maximum of B, written x = max< B, iff xEB & VyEB: y=<x
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2. TyPED LoGIC OF PLURALS (LP) (a la Sharvy 1980, Link 1987)
DEFINITION 1.1 (LP-types)

i. t,eETyp

ii. (ab) € Typifa, b E Typ

DEFINITION 1.2 (Basic LP-terms)

1. Con, = {j,m,...} 1. Var, = {2z ..}
COIl(ee) = {fa, ma, } Var(ee) = {f, }
Con,, = {house, couple, jpair, . Var = {P,...}
COIl(e(et)) = {buy, wrt, pl"l’llo y .- } Var(e(e,)) = {R, . }
COll(e(e(et))) = {givlo, inv’o, } Var(e(e(e,))) = {S, }

(.jon((et)(et)) = {D, *,} (Link 1983, 1987) Yal'((e[)(et)) = {M, }

DEFINITION 1.3 (LP-syntax)

b. A€ Term, if 4 € Con, or 4 € Var,

A Au[B] € Term, if u € Var, and B € Term,

f. B(A) € Term, if B € Term,) and 4 € Term,

=. (4=B)ETerm, if 4 € Term, and B € Term,

=, =4 & Term, if 4 € Term;

A. (A AN B) € Term, if A € Term, and B € Term,

®. (A ® B)E Term, if A € Term, and B € Term, (Link 1987:152)
o. ou.B &€ Term, if u € Var, and B € Term, (Link 1987:152)
.. w.BETerm, if u € Var, and B € Term, (Sharvy 1980)

DEFINITION 2.1 (LP-frames). An LP-frame is a family of sets {D,: a € Typ} such that:
i. D,={1,0},wherel:={J}and0:=J

D.={X] & C X € A}, for some a non-empty set A (set of proto-atoms) disjoint from D,
il. D= {f|© CDom f < D,&Ran f S D}

DEFINITION 2.2 (LP-models and assignments)
M. An LP-model is a structure M = (D, [ - ) such that:
(1) D ={D,: a € Typ} is an LP-frame
(i1) [ - ] is an interpretation function that assigns to any 4 € Con, a denotation [A] € D,.
(iii) for any f € D), d € D,:!
°I) () = 1 iff {a€D.:|a|=1&acd}cliif
¥I(H) = 1 iff IX@ Cc XS Vf&d=UX)
(V1 is the set characterized by f)
2. An M-assignment is a function g that assigns to any variable u € Var, a value g(u) € D,.
If d € D, then g[u/d] := (g\{{u, gw))}) U {{u, d)}

! Link 1987:171: VP := Ax Vy[y TIx — VP(y)], where ‘xTIy” stands for ‘x is an atomic part of
Link 1983:315: [*P] := {x € E| AX C [P] & X # O such that x = sup; X}
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DEFINITION 2.3 (LP-semantics) '
In the following rules ‘x = y’ abbreviates ‘x is y, if y is defined, otherwise x is undefined’:

b. [A]° = [4] for any 4 € Con,
= g(4) for any 4 € Var,

A [Au[AJE(d) = [A]e™d for any d € D,

f. B = [BI(4T%)

= [A=B)]¢ = |{{d,dYED d=[A4]¥&d =[Bf&d=d"|

- [-4]® = (I\[4]®)

A A A B = ([41° N [B]°)

o. [(4@ B = ([41° v [B]*)

o. [oudl® = U{dED. A" =1}

. [w.AJP = max.{d € D,: [A]"d! = 1}

DEFINITION 3 (Truth)
A is true in M= (D, [ - ]) under g, written |=, ; 4, iff [A]*= 1

ABBREVIATIONS 1 (connectives & quantifiers).

* (AV B = —(—4 A —B) o Yurd = (Aup[A] = Aup[(u=u)])
(4 — B) = (4 A —B) Ju, A = ~Yu,—4
FAcT 1:
e [AV B = ([4]F U [B]®) o [VupAJ® =1iff Vd &€ Dy: [4]F“d=1
[(4 — B¢ = (A[4IA[B]®) [Jup AT = 1iff 3d € Dy: A =1
ABBREVIATIONS 2 (application, plural relations & properties)
* BAi...A, = B(4i,...Ay) = B(41)...(4)
s (4<B) = dx((4 ® x)=B) A is part of B
(4 O B) = dx(x<A4A Ax<B) A overlaps B
(4 D B) = —dx(x<A Ax<B) A does not overlap B
I | = M[Vy(y<x—y=x) is an atom
2 = A[IyTzx=(@ @ 2)Aly Az A (y D 2)] consists of two atoms

3 = A[TyTzx=(@ @ 2) A1y A2z A (y D 2)] consists of three atoms

FACT 2: For any 4, B € Term,, d € D,:

« [A<B)] = |{{d,dYED d=[4]F&d=[Bf&dcd”|
[(AOB)E = |[{{d,dyED d=[4]F&d=[Bf&dNd'# D}
(4 DB = [{{d,dYED d=[4]*&d=[Bf&dNd'=T}

o [17¢ = MdE€D.:|d|=1} (*4 is the characteristic
[21% = MdE€D,.:|d|=2} function of set A)

'Let (4, <) be a partially ordered set (i.e. 4 # & & < is a partial order on 4), B < A4, and x € 4. Then:
o x is the <-maximum of B, written x = max<B iff xEB & VyEB: y<x

o x is the <-minimum of B, written x = min< Biff xEB & VyEB:x<y

o x is the <-supremum of B, written x = sup< B, iff x =min{z. z€EA & Vy EB: y <z}
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LP-PREDICATES OF PLURALITIES

1. COLLECTIVE (P) vS. DISTRIBUTIVE (°P)

English:

(1) John and Mary are a nice couple. collective VP

(2) John and Mary are students. distributive VP

(3) John and Mary bought a house ambiguous VP

LP-translations, truth conditions & models:

e JohnandMary |- s/iv: AP[P(j ® m)] Link 87:157

» are anice couple |- iv: nice.couple collective VP
(1) |- s: nice.couple(j ® m)

« are students I~ iv: P(student) distributive VP
(2) - s: P(student)(j & m)

» boughtahouse |- iv: Ax[Iy(house(y) A buy(x, y)] coll. rdg. (...jointly)
(39) |- s: dy(house(y) A buy((j ® m), y))
bought a house | iv: ®(Ax[Iy(house(y) A buy(x, ¥))]) dis. rdg. (...each)
(3”) = st (A Ty(house(y) A buy(x, y)))(j & m)

(1) John and Mary are a nice couple.
|=w, g nice.couple(j © m)
iff [nice.couple]([j] U [m]) =1
e.g. true if:
/1= {J} [nice.couple]({J, M}) =1
[m] = {M}
(2) John and Mary are students.

1=, g P(student)(j ® m)
iff Va€D.(la|=1&ac [j] U [m] — [student](a) =1)

e.g. true if:
1= {J} [student]({J}) = 1
[m] = {M} [student]({M}) =1
(3) John and Mary bought a house.
=1, ¢ Ay(house(y) A buy((j & m), y)) rdg. (3°)
iff db € D,: [house](b) =1 & [buy](([/1 Y [m]), b) =1
e.g. true if:
L1=1{J} [house]({H}) =1 [buyl({J, M}, {H}) =1
[m] = {M}
=, ¢ "(Ax[Fy(house(y) A buy(x, y)])( & m) rdg. (3”)
iff YaeD.(Jaj=1&a < [j] U [m] — 3b &€ D,: [house](b) =1 & [buy](a, b)=1)
e.g. true if:
1= 1{J} [house]({Hi}) =1 [ouyl({J5, {Hi}) =1
[m] = {M} [house]l({H2}) =1 [buyl({M}, {Ha}) =1
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2. DISTRIBUTIVE (°P) VS. PLURAL (*P)
D2.2.M.iii Forany f € D, d € D,:!
o [PIH) = 1 iff {a€ED.;la|=1&acd}cif
iff Va€D.a=1&acd— f(ay=1)
[every atomic part of d satisfies f]
o [*IHE) = 1 iff AX@ cCcX<Uf&d=UX)
[d is a sum of parts that satisfy f]
English:
(5) John, Mary and Sue bought a house.

LP-translation candidates:

(5°) POx[Iy(house(y) A buy(x, V)] & m & s) (distributive VP)
(5%) *(Ax[Iy(house(y) A buy(x, y))(j © m @ s) (plural VP)
Truth condition of (5):

=, ¢ D(Ax[Fy(house(y) A buy(x, ) @ m @ s)
iff Va€D.(laj=1&ac [j] U [m] U [s]
— db € D.: [house](b) =1 & [buy](a, b) =1)

true if:

1= {J} [house]|({H:}) = 1 [buyl({3}, {Hi}) =1
[m] = {M} [housell({H2}) = 1 [buyl({M}, {H2}) =1
[sI = {S} [house]|({Hs}) = 1 [buyll({S}, {H3}) =1
false if:

/1= {J} —db € D,: [house](b) =1 & [buy]({J},b)=1
Truth condition of (5*):

=u, ¢ *(Ax[Ty(house(y) A buy(x, y))( & m @ s)
iff AX(D C X < {a€ D, Ib € D: [housel(b) = 1 & [buyl(a, b) =1}
& 1V [m] U [s] = LX)

true if:

1= (N —3db € D,: [house](b) = 1 & [buy]({J},b) =1

[[m]] = {M} [[hOMS@]I({Hl}) =1 IIbuy]I({Ja M}a {Hl}) =1
Is] = {S} [house]|({Hz}) =1 [buyl({J, S}, {Ha}) =1

since X = {{J, M}, {J, S}} satisfies the scope of X

also true if:

1= (N —3db € D,: [house](b) =1 & [buy]({J},b) =1

[m] = {M} —3b € D,: [house](b) = 1 & [buy]({M}, b) =1

[s1={S} —3db € D,: [house](b) = 1 & [buy]|({S},b) =1
[housel|({H}) = 1 [buyl({J, M, S}, {H}) =1

since X = {{J, M, S}} satisfies the scope of X

"UX={zAV: YEX&zE Y}
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APPENDIX: DERIVATIONS

(1) John and Mary are a nice couple.
1. |=um, ¢ nice.couple(j ® m)

2. [nice.couple(j & m)]* =1
3. [nice.couple]([j1 U [m])=1

(2) John and Mary are students.

1. |=v g D(student)(j ® m)

2. [Pstudent(j ® m)]¢ =1

3. [PI(Istudent])([j] U [m]) =1

4. {a€D.|a|=1&ac[j]U[ml<c "[student]

5. Ya€D,la=1&ac[j]V[m] — [student](a)=1

(39) John and Mary bought a house (jointly).

=m, ¢ Fy(house(y) A buy((j & m), y))

[3y(house(y) A buy((j & m), y))]*=1

3d € D.: [house(y) A buy((j & m), y)[E"d = 1

3d € D.: [housel(g[y/d](d)) = 1 & [buy (/1 Y [m]), gly/d](d)) = 1
3d € D.: [house](d) = 1 & [buy](([j] U [m]), d) = 1

kW=

(3 ) John and Mary bought a house (each).
. [Fu e "(Ax[3y(house(y) A buy(x, y)])( & m)

2. [P(Ax[Fv(house(y) A buy(x, y)]( & m)]¢ =1
3. [PIAAx[3y(house(y) A buy(x, Y)ITENIT U [m) = 1
4. {fa€D.laj=1&ac< ([j/]V [m])}

S {a € De: [Ax[Ay(house(y) A buy(x, y)]I¥(@) =1}

5. {a€D.fajl=1&ac< ([jI1V [m])}
< {a € D,: 3b € D([house(y) A buy(x, y)[Fall"b! = 1)}

6. {a€D.|a=1&ac ([jI]V[ml)}
C {a € D,: 3b € D ([house(y) A buy(x)(y)]ealb! = 1)}

7. {a€D.Ja|=1&ac ([j] U [m])}
c {aE€D,: 3b € Du([housel(b) = 1 & (v) & [buyl(a)(b) = 1)}

8. VaeD.ja=1&ac ([j]U [m])
— 3b € D.: [housel(b) = 1 & () & [buyl(a, b) = 1)

Fall 2009

D3
D2.3:f, ®,b

D3
D2.3:f, ®,b
D2.2:P

df. <, {—-}, Uf

D3

F1:3
D2.3:,f, ®,b
D2.2:g[u]

D3
D2.2:f,®,b

D2.2:°

D2.3: A, F1:4

df. f(ai, ...a,)
D2.3:A, f, b, D2.2:[uA]

df. ¢, {——},
flar, ...an)
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DEFINITENESS AND NUMBER

1. DASH OF LATTICE THEORY

Definitions
Let {4, <) be a (partially) ordered set (i.e. A is a non-empty set, and < is a transitive, reflexive,
anti-symmetric relation on 4). Consider any B € 4. Then:
1. xis a<-maximal element of B,
iffxEB& Yy EB Ax<Y)
il. x is the <-maximum (aka the <-greatest element) of B, written x = max< B,
iffxEB& Vy(yEB — y<x)
iil. x is the <-minimum (aka the <-least element) of B, written x = min< B,
iffxeB& Vy(y€B —x<y)
iv. the set of <-upper bounds of B, written B" (read as ‘B upper’),
is{x|]x€EA & Vy(yEB — y<x)}
v. x is the <-supremum (aka least upper bound) of B, written x = sup< B,
iff x = min< B"

Example 1
A = P({ab,cHh\{D} =
< = C

By = {{b}}
maxc By = thexst. XE B & VY(YEB; — Yy S X)

B" = X XEA & VY(YyEB —y<SXx)}

supc Bi = minc By"

Example 2
A = P({ab,cHh\{D} =

< = ¢
B, = {{a}, {b}}
maxc By = thexst. XEB, & VY(YE B, =y S X)

By = X XEA& VY(YE B, —y<SXx)}

supc B, = minc By"
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Example 3

Fall 2009

A = P({ab,cHh\{D} =

< = ¢
By = {{a, b}
maxc B3 = thexst. XE B3 & VY(YyEB; =y S X)

B3" = X XEA & VY(YyEB; —y<SXx)}

supc By = minc B3"

Example 4

A = P({ab,cHh\{D} =

< = ¢
By = {{a,b}, {b, c}, {a,c}}
maxc By = thexst. XE B4 & VY(YE By — y S X)

B! = {X|XEA & VY(YyEBs— Yy <SXx)}

supc By = minc By"
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2. “THE P’ As THE GREATEST P (Sharvy 1980)

Singular descriptions

the boy |- np: wx. boy(x) the pair |- np: wx. pair(x)
[wx. boy(x)]® [wx. pair(x)]®
= maxg{}llboy]] = maxg{}[[pair]]
e.g. c.g.
«if "oyl = {{b}}, » if "lpair] = {{a b}}
then [wx. boy(x)]® then [wx. pair(x)]®
= maxc{{b}} = maxc{{a, b}}
= {b} = {a, b}
cf. intuition: v/ cf. intuition: v/
- if "[boy] = {{a}, {b}}, » if "[[pair] = {{a, b}, {b, c}, {a, c}}
then [wx. boy(x)]® then [wx. pair(x)]®
= maxg{{a}, {b}} = man{{a, b}s {bv C}o {aa C}}
= undefined = undefined
cf. intuition: v/ cf. intuition: v/

Plural descriptions

the boys |— np: wx.*boy(x) the pairs |- np: wx. *pair(x)
[x.*boy(x)]® [ . *pair(x)]*
= maxc{y| AX: BCXC U[boy] & y=UX} = maxc{y| AX: @ C X < Y[pair] & y= UX}
= U"[boy] = U'[pair]
e.g. e.g.
» it "lboy] = {{b}}, + if U[pair] = {{a b}}
then [wx. *boy(x)]* then [wx. *pair(x)]®
= U{{b}} = U{{a, b}}
= {b} = {a, b}
cf. intuition: v (see Sec. 4) cf. intuition: v (see Sec. 4)
- if "[boy] = {{a}, {b}}, » if Y[pair] = {{a, b}, {b, ¢}, {a, c}}
then [wx. *boy(x)]* then [wx. *pair(x)]®
= U{{a}, {b}} = U{{a, b}, {b, c}, {a, c}}
= {a, b} ={a, b, c}
cf. intuition: v/ cf. intuition: ?/v/



Sem III (Bittner)

Top 2: Pluralities

Fall 2009

3. ‘THE P’ AS THE SUPREMUM OF P (Link 1983, 1987)

Singular descriptions

the boy |- np: ox. boy(x)
[ox. boy(x)]*

= U{y € D/ [boy]*™¥ = 1}
= U'[boy]

= supc''[boy]

e.g.
- if "[boy] = {{b}},
then [ox. boy(x)]*
= supc{{b}}
= {b}
cf. intuition: v’
- if "[boy] = {{a}, {b}},
then [ox. boy(x)]*
= supc{{a}, {b}}
= {a, b}

cf. intuition: *

Plural descriptions

the boys |— np: ox.*boy(x)

[ox.*boy(x)]*

= U{y|Ix: @ C X< [boy] & y=UX}
= U'[boy]

= [ox. boy(x)]*

e.g.
- if Y[boy] = {{b}},
then [ox. *boy(x)]*
= U{{b}}
= {b}

cf. intuition: v (see Sec. 4)
«if "[boy] = {{a}, {b}},
then [ox. *boy(x)]*
= U{{a}, {b}}
= {a, b}

cf. intuition: v’

10

the pair |- np: ox. pair(x)
[ox. pair(x)]*

= U{y € D,| [pair]™™¥ =1}
= UY[pair]

= supg{}[pair]

e.g.

« if Y[pair] = {{a, b}}

then [ox. pair(x)]®
= supc{{a, b}}
= {a,b}

cf. intuition: v’

» if "[[pair] = {{a, b}, {b, c}, {a, c}}
then [ox. pair(x)]®
= Supg{{ao b}: {ba C}o {aa C}}
= {a, b, c}

cf. intuition: *

the pairs |- np: ox. *pair(x)

[ox. *pair(x)]®

= U{y| IX: B C X S Ypair] & y=UX}
= UYpair]

= [ox. pair(x)]®

e.g.
o if Y[pair] = {{a, b}}
then [ox. *pair(x)]®
= U{{a, b}}
= {a, b}

cf. intuition: v (see Sec. 4)
» if V[pair] = {{a, b}, {b, c}, {a, c}}
then [ox. *pair(x)]®

= U{{a, b}, {b, c}, {a,c}}
= {a, b, c}
cf. intuition: ?2/v/
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4. POSSESSED DEFINITES
(1)  John and Mary invited theirgs parents to theircon apartment.
L g A TP GalinV(x, (A Tornt” (v, D), 2. apt™(z, x NG @ m)

n Vxx€D.&|X=1&x < [[j]] U [m]
— Linv 1%, Uyl [prat”1(y, x) = 1}, maxe{z [apt”1(z, [j] U [m]) = 1}) = 1)

e.g. true if: ‘
L1 = {} W Lprat” 1@y, 43) = 13 = {3}, {J'}} iy (43, (9,9, {a}) =1
[m] = {m} W [prat” 1@y, {m}) =1} = {{M}} [inv“I({m}, (M}, {a}) =1

{2 lapt™1(z, (i, mp) =1} = {{a}}

11
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APPENDIX: DETAILS OF (1)

(1)  John and Mary invited theirgs parents to theircon apartment.
1.iff 14.

L. [Fa ¢ Ax TPy (x, . * (A Tprnt (v, D), 2. apt”(z, x ND(x)]G © m)

2. [ TPx[iny(x, . *(Ay Tornt”(v ', )DO), tz. apt(z, x ND(xH]G & m)]E = 1 =
3. [POX[in(x, w.*(Ay Tprnt” (v, )DG), 2. apt?(z, x))])(x )PV = | A @, b
4. [PIIALinV (x, w.*(Ay Tprnt” (v, DG, 2. apt”(z, x NIV [IOIml) =1 f, b, [wa)
5. VYWED &l =1&y < [jIV [m] ‘

— [Axiny(x, .5 (A Tornt” (', )DO), tz. apt”(z, x NPV y) = 1) P e,y
6. VYYED. &|y|=1&Yy<S[jIV [m] ‘

= L (e, 2 *(y Tormt” (7, D), 2. apt”(z, x IV = 1) A

7. VYYED &ly|=1&y < [j]V[m] N .
= [V Iy, [0 *C Tprnt (', D)V, [z, apt?(z, )M = 1)
8. VY(YED.&ly|=1&y < [jIV [m] |
— LinV"1(y, maxe{d € De: [*(y Tornt (v, x)() I IEAIel = 13,
maxe {d €D, I[apl‘of(Z, xf)]]g[X'/lUﬂUllmJ]][x/y][Z/d] =1})=1) L

9. VYYED . &ly|=1&y <[]V [m]
— [inv Iy, maxc{d € D,: [*)([ Ay Tprnt”(y’, x)] [ VIl ) = 13,
maxe {d € D,: [apt”1(d, [j1 U [m])=1})=1) £. b, [uAd]

10. Vy(yED. & ly|=1&y < [j1 Y [m]
— [inv°I(y, maxe {d € D.: AX(D C X < Y[ Ay Tprnt(y’, x)|[E> VIl & d = UX)},
maxc{z: [[athf](z, IUﬂ Ulm)=1})=1) * rename d
ILVYyyED . &ly|=1&y < [j1V[ml]
— [inv”1(y, U{d € De: [Ay Tprnd*(y’, )] VIl d) = 13,
max<{z: [apt1(z, [[1 U [m])=1})=1) maxe, U

12.VyyED & ly|=1&y < [j1 Y [m]
- I[l'l’l\/'m]](y, u{d: [[pl”nl‘of(y d x)]]g[x'/lliJJU[lmﬂ][x/y][V/d][y'/d] =1},
maxe{z: [apt” 1z, [[1 U [m])=1})=1) 2, simplify
1B.VyyED . &ly|=1&y < [j1V[ml]
= [inv*1(y, U {d: [[prntof]](d, y) =1}, maxc{z: [[apt"f]](z, UIUImD)=1})=1) f b, [ud]

4. Vx(x€D, & x|=1&Xx < [[j]] U [m]
— Limv”I(x, ULyl [prnt”1(y, ¥) = 1}, maxe{z| [apt”1(z, [[] U [m]) = 1})=1)  renamey, d

12
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NUMERALS AND QUANTIFIERS

1. NUMERALS AND PARTITIVITY

Examples:
Two cars are heavier than one.

(cf. A truck is heavier than a car.)

(1

)

3)
4

Two students presented a paper.
(cf. Afirst-year student presented a paper.)

The two students presented a paper.
Two of the students presented a paper.

Basic ideas:
Numerals translate into cardinality predicates and combine with the head noun like
intersective adjectives (e.g. two tables ~ four-legged table).
A bare numeral+noun is associated with a contextually determined quantificational force
(e.g. universal in (1), existential in (2)), like an indefinite (see Lewis 1975, Heim 1982)

Partitive of translates into the part-of relation (<).

LP translations:

students
two

[V]

[3]

the

of

[V] two cars

heavier than one |-

(1)

[d] two std.

present a paper |-

()

the two std.

present a paper |-

€)

of the students
[d] twoof ...

present a paper |-

(4)

*(std)

APAx[2(x) A P(x)]
APAP[Vx(P(x) — P(x))]
AP’AP[Ax(P(x) A P(x))]
AP[ 1x. Px]

AzAx[x < z]

APV x(2(x) A *(car)(x) = P(x))]
AV y(A(y) A car(y) = hvr(x, y))]
Vx(2(x) A *(car)(x)
= Vy(1(Q) A car(y) = hvr(x, y)))

AP[3x(2(x) A *(std)(x) A P(x))]
*(Ax[3y(ppr(y) A prs(x, )
Ax(2(x) A *(std)(x)

A *(Az[I(ppr(y) A prs(z, y)))(x)

x(2(x) A *(std)(x))
*(Ax[Av(ppr(y) A prs(x, y))])
*(Az[(ppr(y) A prs(z, »))])

(1x.(2(x) A *(std)(x)))
Ax[x < iz *(std)(2)]
AP[Ix(2(x) A x < 1z.*(std)(z) N P(x))]

*(Ax[A(ppr(y) A prs(x, y)])
In(2(x) A x < 12" *(std)(2)

A *(Az[I(ppr(y) A prs(z, y)D(X))
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[V ]+ numeral + noun

[d] + numeral + noun
coll. or dist., * > 3

the + numeral + noun
coll. or dist., * > 3

partitive of-NP
[d] + num + of-NP
coll. or dist., * > 3



Sem III (Bittner) Top 2: Pluralities Fall 2009

2. QUANTIFIERS, PARTITIVITY & RECIPROCITY

Examples:
At the conference...

(5) ... most students presented a paper.
(6) ... most of the students presented a paper.

In the experiment...

(7) ... the students {knew, helped, saw, ...} each other.

(8) ... most of the students {knew, helped, saw, ...} each other.
(9) ... all of the students {knew, helped, saw, ...} each other.

LP translations:

students - *(std)

most = APAP[MOST(Ax[1(x) A P ())(Ax[1(x) A P(x)])]
the - AP[wx. Px]

of - AzAx[x <z]

each other - ARA[*(Az[Fy(y <x Ay D z A R(z, )])(x)]
most std. - AP[MOST(Ax[1(x) A *(std)(x)])(Ax[1(x) A P(x)])]
presentapaper |- *(Ax[Ip(ppr(y) A prs(x, y)])

S)) = MOST(AX[1(x) A *(std)(x)])

(Ax[1(x) A *(A=z[Fv(ppr(y) A prs(z, y)D(X)])
MOST(AX[1(x) A std(x)])

(Ax[1(x) A I(ppr(y) A prs(x, y))])

ofthe students |-  Ax[x < z.*(std)(z)]
= *(std)
most ofthe std. |-  AP[MOST(Ax[1(x) A *(std)(x)])(Ax[1(x) A P(x)])]
presentapaper |- *(Az[v(ppr(y) A prs(z, y))])
(6) = MOST(Ax[1(x) A *(std)(x)])

(Ax[1(x) A *(Az[Fv(ppr(y) A prs(z, y)D(X)])
MOST(AX[1(x) A std(x)])

(Ax[1(x) A I(ppr(y) A prs(x, y))])

the students - w*(std)(x)

help each other |-  Ax[*(Az[y(y <x Ay D z A hip(z, y))])(x)]

(7) = AT < e (std)(x) Ay Dz A hip(z, ) (e *(std)(x))
Problem:

ofthe students |-  Ax[x < w ' *(std)(x)]

most of the std’s |-  AP[MOST(Ax[1(x) A x < wx " *(std)(x)])(Ax[1(x) A P(x)])]
help each other |-  Ax[*(Az[y(y <x Ay D z A hip(z, y))])(x)]

(8) - MOST(Ax[1(x) A *std(x)])

(Ax[1(x) A *(Az[(y <x Ay D z A hip(z, y)D(x)])
= MOST(AX[1(x) A *std(x)])
(Ax[1(x) A Iy <x Ay D x A hip(x, y)])
Oops, incoherent! (.. y<x ANy D x...)
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3. SOME TRUTH CONDITIONS AND MODELS

(1) [[ V] two cars] are heavier than one.
=g VX(2(x) A *(car)(x) = Vy(1(y) A car(y) = hvr(x, y)))
iff VxVy(x,yED. & X =2 &XxE {UY: YC Y[car]}
&y =1&YE "[car] — [hvrl(x,y)=1)

e.g. true if:
Y[car] = {{a}, {b}, {c}}
[Avrll(x, y) = 1 iff {(x, y) €

e.g. false if:
Y[carl = {{a}, {b}, {c}}
[Avri( ) )=1

(2) [[3] two students] presented a paper.

=M, ¢ AX(2(x) A *(std)(x) A *(Az[Fy(ppr(y) A prs(z, y)D(x))
iff IXXE D, & X =2 &xE {UY: Y S Y[std])}

&XE{UY: Y S {z: Ay(y € Y[ppr] & [prsl(z, y) = 1)}})

e.g. if:
Ulstd] = {{s1}, {s2}, {s3}}
Ylpprl = {{p1}, {p2}. {ps})
[prsl(x, y) = 1iff <x, y) € {{{s1}, {p1}), {{s2}, {p2})}
e.g. if:
Ulstd] = {{s1}, {s2}, {s3}}
Ylpprl = {{p1}, {p2}. {ps}}
[prsli(x, y) = 1iff {x, y) € {{{s1}, {p1}), ({82}, {p2}), ({s3}, {ps})}
e.g. if:
Ustd] = {{s1}, {s2}, {s3}}
Ylpprl = {{p1}, {p2}. {ps}}
[prsl(x, y) = 1iff {x, y) € {{{s1, 82}, {p1}), {81, 82}, {p2})}
e.g. if:
Ulstd] = {{s1}, {s2}, {s3}}
Ylpprl = {{p1}, {p2}. {ps}}
[prsl(x, y) = 1iff {x, y) € {{{s1, 82, 83}, {p1}), ({81, 82}, {p1, pa}) }
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