TSem (Bittner) Top 4: Dekker 1994, 2003a

QPLA (1):
Anaphora and information structure

I. Indefinites vs. names: Anaphoric islands

* Anaphora without islands: PLA fine

&)

O}

sl Ax(man x A Ay(bar y A enter xy))|"" ¢

(¢' - al ¢’ € slman x A Ay(bar y A enter xy)]"" s}
{e-b-ae€s,&aCman]" & b E[bar]" & {a, b) E [enter]}
{b,a)l a €[man]" & b E[barl™ & {a, b) E [enter]}

s\lmale p, A Ax(frn xp, A see pe)]™ ¢

{e-cle€s &g, (Elmale]” & {(c, ¢, o) Elfrn" & (¢,_,, c) E [see]™}

{b,a,c)a€lman]” & b € [barl" & {(a, b) E [enter]"
& {c, a) E[frn]"& {a, c) E [ see]}

s)lmale p, A fem p, A Ax(drnk x A buy.for p,xp,)]™ ¢
{e-dec€E€s,&e, ,Elmale]” & ¢, _, E [fem]"

& d E [drink]" & (&, _,, d, &5_) E [ buy.for]"}
{b,a,c,d)a€lman]” & b € [barl" & {(a, b) E [enter]"

& {c, a) E[frn]"& (a, c) E [ see]"

& c E[fem]” & d € [drinkl” & {a, d, ¢) € [buy for]*'}

O}

sl Ax(x = adam A Iy(bar y A enter xy))]™ ¢

(¢'-ala€ D" & ¢' € slx=adam A Jy(bar y A enter xy)]* '}
{e-b-ae€s,&a=ladam]” & b E [bar]" & {(a, b) E [enter]"}
{b, a)l a=ladam]” & b € [barl" & (a, b) E [enter]™}

s\lmale p, A x(x = sue A see px)]™ ¢
{e-cle€s &g, Elmale]” & c =[sue]” & (¢, _,, c) E [see]™}
{b, a, )l a=ladam]"” & b E [bar]" & {a, b) E [enter]"

& c =[sue]"& (a, c) E [seel™}

s)male p, A fem p, A Ax(drnk x A buy.for p,xp,)]™ ¢
{e-dec€E€s,&e, , Elmale]” & ¢, _, E [fem]"
& d E [ drink]" & (&, _,, d, €5_,) E [buy.for]"}
{b, a, c,d) a=ladam]” & b € [bar]" & {a, b) E [enter]"
& c =[sue]"& (a, c) E [seel™
& d € [drink]" & {a, d, c) € [buy.for]"}
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'A man went into some bar. *He saw a friend (sitting alone). *He bought her a drink.

start-up state

upd. s, w. (1")
sem PLA:3
sem PLA

df. s,, -

upd. s, w. (1%
sem PLA

df. s, -,

[man]™ C [male]™

upd. s, w. (1°)
sem PLA

df. s,, -,
[man]™ C [male]™

'Adam went into some bar. >He saw Sue (sitting alone). *He bought her a drink.

start-up state

upd. s, w. (2")
sem PLA:3
sem PLA

df. s,, -

upd. s, w. (2°)

sem PLA

df. s, -,

ladam]™ € [male]™

upd. s, w. (2°)

sem PLA

df. s,, -,

ladam]" € [male]"
[suel™ € [fem]™
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* Negation and anaphora: Problems with names and pronouns

(3) 'A man went into some bar. *He didn’t see {any, a single} friend. # *But she saw him.

s, = SlAx(man x A y(bar y A enter xy))]" ¢ upd. s, w. (3")
= {b,a) a Elman]” & b € [barl" & (a, b) E [enter]™} as for (1)
s, == s [male p, A =3x(frn xp, A see px)|"" ¢ upd. s, w. (3%)
= {ele€s &e, (Elmale]” & —3c: {c, &,_,) Elfrnl" & (&,_, c) E [seel™} sem PLA
= {(b,a)l aElman]" & b E[barl" & {(a, b) E [enter]" df.s,, -,
& —dc: {c, a) E[frn]"& {(a, c) E [see]™} [man]™ C [male]"
s; = S)lfem p, A male p, A see p,p)I"™"¢ upd. 5, w. (3%)
= {ele€s, &s, ,Elfeml” & e, (Elmalel” & {(&,_,, &,_,) E [seel™)} sem PLA
= {b,a) a E[lman]” & b E[bar]" & {(a, b) E [enter]" df. s, -,
& —dc: {c, a) Efrn]"& (a, c) E [seel™ [man]™ C [male]"

&g, ,Elfem]" & (e, ,, a)E[see]™)}

Good: no antecedent for p, in this context, no matter how anaphora is resolved (i.e. how we choose n)

(4) 'Adam went into some bar. *He didn’t see Sue. v' *But she saw him.

s, = sl3Ax(x = adam A y(bar y A enter xy))|""¢ upd. s, w. (4)
= {b,a)l a=ladam]" & b € [barl" & {(a, b) E [enter]™} as for (2)
s, = s'lmale p, A =3x(x = sue A see pyx)]|** upd. s/, w. (2%)
= {ele€s &¢, (Elmale]” & —3c: ¢ =[suel” & (&, _, c) E [seel™} sem PLA
= {(b,a)l a=ladam]"” & b € [bar]" & {a, b) E [enter]" df. s,, -
& {(a, [ suel™) & [ seel™} ladam]™ € [male]"
s; = S)lfem p, A male p, A see p,p)I"™"¢ upd. s, w. (2%)
= {ele€s, &s, ,Elfeml” & e, (Elmalel” & (&, ,, &,_,) E [seel™)} sem PLA
= {b,a) a Elman]” & b E[bar]" & {(a, b) E [enter]" df. s, -,
& {(a, [ sue]™) & [ seel™ [man]™ C [male]"

&e, ,Elfem]" & (e, ,, a)E[see]™)}

Problem 1: no antecedent for p, in this context either, no matter how anaphora is resolved

(5) 'A man went into some bar. # *Chuck didn’t see her.

s, = SlAx(man x A y(bar y A enter xy))]" ¢ upd. s, w. (5")
= {b,a) aElman]” & b € [barl" & (a, b) E [enter]™} as for (1)
s, = §[3x(x = chuck A —(fem p, A see xp,)]*"* upd. s, w. (1%)

= {e-cde€s &c=lchuckl” & —(¢,_, E[fem]" & {c, &,_,) E [ seel™)} sem PLA

= {b,a,c){b,a)E s, & c =[chuck]” & —(a E [fem]" & {(c, a) E [seel™)} df. s, ¢,

= {(b, a,[chuckl™)l a € [man]" & b E [barl" & {a, b) E [ enter]"} df. s,, -, a & [fem]"
Problem 2: Negated her predicted ok as an anaphor to a non-female antecedent

Problem 3: Resolving negated her to a non-female antec. should suffice to make the negation true



TSem (Bittner) Top 4: Dekker 1994, 2003a Fall 2006

II. QPLA: A theory of information structure and anaphora

¢ Basic idea (Dekker 2004:28)

“The basic idea is to split up meaning in a background and a focus component, where the
background again is split up in an old and a new part. I will use ‘presupposition’, ‘contribution’
and ‘assertion’ as mere technical labels for the old, new, and focal dimension respectively, and
let these labels apply to all the relevant categories and types of our language. Thus, for instance,
formulas will have a presuppositional, contributional, and assertional dimension, which is stated
as a satisfaction relation, I=,, I=,, and I=,, respectively (MB: |=,, |=, |=,, for presupposed
background, new background, and (focal) assertion, respectively); nouns and verbs will have
sets of individuals as their presuppositional, contributional or assertional denotation, and terms

and quantifiers sets of sets of individuals.”

e e.g., in QPLA, discourse (4) will be analyzed as follows (see QPLA(2) for details):

“)
4

Cy

)

'Adam went into some bar. “He didn’t see Sue. v' But she saw him.

[adam](Ax A[bar](Ay enter yx))

M, g,aa’d =, (4") iff a =[adam]"
M, g,aa’d =, (4") iff [bar]"(a’) =1
M, g,aa’d =, (4") iff [enter]™(a’)(a) = 1

... A he,(Ax ~([sue](Ay see yx)))

M, g, bb'aa’S =, (4%) iff b=a & [male]"(a) =1
& b’ =[sue]"

M, g, bb'aa’s = (4%

M, g, bb'aa’S |=, (4°) iff [see]"(b)(b") =0

... A she,(Ax he,(Ay see yx))

M, g, cc’bb’aa’d\=, (4) iff c = b’ & [fem]"(b") = 1
& ¢’=b & [male]”(b) = 1

M, g, cc’bb’aa’d =, (4)

M, g, cc’bb’aa’d =, (4) iff [see]™(c’)(c) =1

(4") presupposes a dref a for adam
(4") adds a novel dref a’ for a bar
(4") asserts that a entered a’

(4%) presupposes a male antec. b = a
for he, & a dref b’ for sue

(4%) adds no new background

(4%) asserts that b = a didn’t see b’

(4°) presupposes a fem antec. c = b’
for she; & male antec. ¢’= b for he,

(4%) adds no new background

(4”) asserts that c = b’saw ¢’'=a
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III. QPLA (v. 1.1): Indefinites, names. and pronouns (one construal of Dekker 2003a, 2004)

DEFINITION 1.1 (QPLA-types)
e ¢,t€Typ
e (or)ETyp,ifo,t€ Typ

DEFINITION 1.2 (QPLA-basic terms)

e Con, = {bill, sue, ...}
Con,, = {bar, male, fem, ...}
Con,,, = {enter, see, ...}
e Var, = {x,y2z..}
e Prn,, = {he,, he,,..., she,, she,, ...}
DEFINITION 1.2 (QPLA-terms and 3-number). n(o) after Dekker 2004:23
b o & Term, n(a) =0 if o € Con, U Var, U Prn,
f op € Term, n(op) = n(a) + n(p) if o € Term,, & § € Term,
[ [a] € Term,,, n([a]) = n(a) if o € Con,
J[ 3J[a] € Term,,, n(Ala]) = n(a) + 1 if o € Term,,
1 3Ju¢p € Term, n(Jud) = n(p) + 1 if u € Var, & ¢ € Term,
A (Aug) € Term,,, n(Aud) = n(p) ifu € Var, & ¢ € Term,
= ¢ € Term, n(=¢)=0 if € Term,
A (¢ AY) E Term, n(¢ A ) =n(d) + ny) if ¢, Y € Term,

DEFINITION 2.1 (frames). A standard QPLA-frame is a set of T-domains, {D,: T € Typ} s.t.
*, D,={1,0}

D, is a non-empty set disjoint from D,
*, D,y={fIDom f=D,&Ran f C D}

DEFINITION 2.2 (models, assignments, and stacks)
. A QPLA-model is a structure M = (D", [-]") such that:
(i) D"={D./": 1t € Typ} is a standard QPLA-frame.
(ii) [-]1™ is a function that assigns to any oo € Con, a denotation [o]" € D,

e, An M-assignment is a function g that assigns to any u € Var, a value gu) €ED,”. IfdE€ D",
then g[u/d] is the M-assignment s.t. (i) g[u/d](u) = d, and (ii) glu/d](u’) = g(u’) if u’ # u.

. () 6€(DM", wheren€ N={0, 1,2, ...}, is an n-stack of e-drefs
S, :=d ifé=(d,..d)yeDY)'&l<m=sn

m * m>

o¢ :={(d,,...d, €, ...€,) if6={(d,,...d)E D) & e={e, ...e,) € (D,M)"
yIffen),deD,”, e€ D", 1<m=n, then:

[he, " “.(f) = 1,iff d = ¢, & [male]"(d) =1 & f(d) = 1 see Dekker 2003a:10
[he, )" “«(f) = 1, iff f(d) =1 on HE,

Lhe, )" () = 1, iff f(d) =1

[she, " “(f) = 1, iff d = &, & [fem]"(d) = 1& f(d) = 1
[she, )" () = 1, iff f(d) = 1

[she, )" *(f) = 1, iff f(d) = 1
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DEFINITION 2.3 (QPLA-semantics)

rolo"es, €

b lal™e, =
[o™ e, =
X
M,g.
g™+,

[od™ " (d)
[od™ " (d)

M,g.d
o] ™%,

[od™**(d ()
[od™ " (d")(d)

M,g,
o] ™%,

folo) e =

DM ifo € Term, & X € {P, N, A}
[o]™ ifo € Con, & X E {P,N, A}
g(a) ifa € Var, & XE {P,N, A}
[o™ =, if o € Prn,,, & X € {P, N, A}

| if o € Con,,

1

[od"

=1 if o € Con,,,

= 1

= [a]”
[a™ & (pI™%%,) ifxXE{P,N, A}

O [odl™* ()
[Loll™*“(f)
[Loll™ ()

3 Hauq)]]M,g,dex —
A TQup™* (d) =

1 iffd=[o]” & f(d) =1
1 iff f(d) =1
= 1 iff fd) =1
3 (Ao =1

[Aal™s“(H =1
[Aal™ s FH =1

iff [a]"*°(d) =1 & f(d) =1

iff [a]" 5 (d) =1 &[a]"**(d)=1& f(d) =1

iff f(d) = 1
lff [[q)]] M, glu/d], ex — 1
lff [[q)]] M, glu/d], ex — 1

| [[ﬂq)]]M,g ,ep = 1 iff 36 e (DeM)n(q)): Hq)]]M,g, agp -1
[[ﬂq)]]M,g ,EN = 1 iff 36 e (DeM)n(np): Hq)]]M I3 agN -1
[[ﬂq)]] Mg ,EA = 1 iff —,36 c (DeM)n(np): Hq)]] M, g, agN -1

A L@ Agpl™er, =

&Hq)]]M,g,ésA — 1

1 AfEIgI e = 1 & [y e, = 1
P

DEFINITION 3 (Satisfaction, felicity and truth)
» ¢ satisfies the presupposed background of ¢ in M under g, written M, g, € |=, ¢, iff [¢p]*" = 1
¢ satisfies the new background of ¢ in M under g, written M, g, € I=, ¢, iff [¢]"** ;=1
* ¢ satisfies the background of ¢ (makes ¢ felicitous) in M under g, written M, g, € |=, ¢,
iff [¢]" %5 ,=1 &[¢p]*" 55 =1
* ¢ satisfies the focal assertion of ¢ (makes ¢ true) in M under g, written M, g, € |=, ¢,

iff [ *°, =1

ABBREVIATIONS
Al (=) S ()
A2. Yug = =Ju—d

Fall 2006

see Dekker 2003a:11

see Dekker 2003a:10
on MARY

see Dekker 2003a:11
on SOME(Jt)

see Dekker 2003a:6
see Dekker 2003a:10
see Dekker 2004:23
see Dekker 2004:29
see Dekker 2004:29
see Dekker 2003a:6
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QPLA (2):

Names, pronouns, and negation

I. Name vs. indefinite: Presupposed vs. novel drefs

o Adam went into some bar.
(1) [adam](Ax A[bar](Ay enter yx))

M, g, aa’l=, (1") iff a =[adam]"
M, g, aa’l=, (1") iff [bar]*(a’) = 1
M, g, aa’l=, (1') iff [enter]™(a’)(a) = 1
Fact 1P: M, g, aa’l=, [adam](Ax A[bar]|(Ay enter yx))
iff a = [adam]™

Proof: (1) iff (11)
1. M,g,aa’l=,[adam](Ax A[bar|(Ay enter yx))

2. [ladam)(Ax A[bar](Ay enter yx))]"*“? =1
3. lladam)]™*“ ((Ax A[bar](Ay enter yx))|" ¢ ) =1
4

a =[adam]"
& [(Ax A[bar]|(Ay enter yx))|" ¢ (a) = 1

5.  a=ladam]”
& [A[bar](Ay enter yx)]™ W =1

6. a=ladam]”
& [A[bar|]™ ¥« ((Ay enter yx)]"™ 20y = 1

7. a=ladam]"
& [bar]™ 0 (a") =1
& [(Ay enter yx)]|™ <0 (a) = 1

8. a=ladam]"
&l=1
& [enter yx]™-sWabal0 = 1

9. a=ladam]"
& [enter] ™ <W 1.0 (g Y(a) = 1

10. a=[adam]™
&l=1

11. a=[adam]™

QPLA

(1") presupposes a dref a for [adam]
(1') adds a novel dref a’ for a bar
(1') asserts that a entered a’

D3
D2.3.f.y/a. 8/a’. €/)

D2.3.[1.d/a. /)
D2.3.A.e/a’. d/a

D2.3.f.y/a’. 8/). €/}

D2.33[.d/a’. e/)

D2.3.b
D2.3.Ae/). dla’

simplify
D2.3.f, b, D2.2.g[u/d]

simplify
D2.3.b

simplify
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Fact IN: M, g, aa’|=y [adam](Ax A[bar](Ay enter yx))
iff [barl™(a’) = 1

Proof: (1) iff (11)
1. M,g,aa’l=,[adam](Ax A[bar](Ay enter yx))

[[adam](Ax A[bar](Ay enter yx))|™ & =1
[[adam]]™*“ ([(Ax A[bar](Ay enter yx))]" ¢ ) =1
[(Ax A[bar](Ay enter yx)]™*“ (a) = 1

[3[bar](Ay enter yx)]™ - =1
[3[bar]™ s> ([(Ay enter yx)]* -0 ) = 1

. [ba™ 0 (@) =1
& [bar]™ 9 (@) =1
& [(Ay enter yx)]™ 0 (@) = 1

8. 1=1
& [bar™@a’) =1
& [enter yx]™sWabal0 = |

9. [bad™a’) =1
& [enter]™-sW 10 (q')(a) = 1

10. [barl™@a) =1
&l1=1

11. [bal™@a) =1

e

Fact 1A: M, g, aa’|=, [adam](Ax A[bar](Ay enter yx))
iff [enter]™(a’)(a) = 1

Proof: (1) iff (10)
1. M,g,aa’l=, [adam](Ax A[bar](Ay enter yx))

[[adam](Ax A[bar](Ay enter yx))]™ & =1
[[adam]]™ *“ (I(Ax 3[bar)(Ay enter yx))]** ) =1
[(Ax A[bar](Ay enter yx)]™*“ (a) =1

[3[bar](Ay enter yx)]* s =1
[3[bar]™ s> ((Ay enter yx)]* -0 ) = 1

[(Ay enter yx)]"™ 90 (a") =1

lenter yx] ™ b/l = 1

[enter]™ s> %0 (") (a) = 1

[enter]™(a’)(a) = 1

A S AN R S

e
e

Fall 2006

D3

D2.3.f.y/a. 8/a’. €/)
D2.3.[).d/a. e/)
D2.3.A.e/a’. d/a
D2.3.f.y/a’. 8/). €/}
D2.33[.d/a". /)

D2.3.b

D2.3.Ae/). dla’

simplify
D2.3.f, b, D2.2.g[u/d]
D2.3.b
simplify
O
D3

D2.3.f.y/a. 8/a’. €/)
D2.3.[1.d/a. €/)
D2.3.A.e/a’. d/a
D2.3.f.y/a’. 8/). €/}
D2.3.3[.d/a’, /)
D2.3.A.eK). d/a’
D2.3.f, b, D2.2.g[u/d]

D2.3.b
O
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II. ‘Standard’ (?) presupposition-preserving negation

. English negation
Adam didn’t go into some bar.
(3-) [adam](Ax A[bar](Ay — enter yx))

M, g, aa’l=, (3~) iff a =[adam]"
M, g, aa’l=, (3~) iff[bar]”(a’) =1

M, g, aa’ =, (3~) iff [enter](a’)(a) =0

Proof: exercise

Adam didn’t go into a bar.
(=3) [adam](Ax =3y(bar y A enter yx))

M, g, a =, (-3) iff a = [adam]"
M, g, al=,(=3)

M, g, al=, (-3) iff =3a” [bar]¥(a’) = 1
& [enter]™(a’)(a) = 1

Proof: see below

. Kalaallisut negation

with positive polarity some
QPLA

() presupposes a dref a for [adam]
(3-) adds a novel dref a’ for a bar
() asserts that a did not enter a’

with ‘pragmatic fusion’ of 0 + tv
QPLA

(—3) presupposes a dref a for [adam]

(—3) has no new background

(—3) asserts that there is no bar that
a entered

with ‘what=or/even’ O + tv

Adam-ip Ukkusissa-ni  imirniartarvik suna=luunniit isir-vigi-nngi-la-a

Adam-sg.ERG Ukkusissat-LOC bar.sg

what=or/even enter-iv\tv-not-IRR-3s.3s

ROUGHLY: Adam didn’t go into a bar in Ukkusissat.
BuUT: infelicitous in 1984, when there was no bar in Ukkusissat.

(=D [adam](Ax =3[bar](Ay enter yx))
M, g, al=, (7)) iff a = [adam]"

M, g, al=, (=) iff Ja” [bar]"(a) =1

M, g, al=, (=]) iff =3a” [bar]¥(a’) =1
& [enter]™(a’)(a) = 1

Proof: see below

QPLA

(0[) presupposes a dref a for [adam]
(—]) requires non-empty domain (there
are bars), no novel drefs
(=) asserts that there is no bar that
a entered
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Fact —3p: M, g, a I=, [adam](Ax =3y(bar y A enter yx))
iff a = [adam]"

Proof: (1) iff (8)
1. M,g,al=[adam](Ax—3y(bary A enter yx))

2. a=ladam]™
& [(Ax ~Ay(bar y a enter yx)]* 49 (a) = 1

3.  a=ladam]”
& [-3y(bar y A enter yx)]" W0 =]

4.  a=[adam]™
& da’ € D,: [Ay(bar y A enter yx)]|" W =1

5.  a=ladam]"
& a’ € D" [bary A enter yx]™ s>l 0y =

6. a=[adam]”

& Ja’€ D" : [bar]™ 10 (g =1 & [enter]™ ¥ (a")(a) = 1

7.  a=ladam]™
&Ja'eD";1=1&1=1

8. a=[adam]”
Fact A[p: M, g, a |=, [adam](Ax =3[bar](Ay enter yx))
iff a = [adam]"

Proof: (1) iff (8)
1. M,g,al=,[adam](Ax —3[bar](Ay enter yx))

2. a=[adam]™
& [(Ax ~3[bar](Ay enter yx))|*¢ 9 (a) = 1

3.  a=ladam]”
& [-3[bar](Ay enter yx)]™ >0 = |

4.  a=ladam]"
& da’ € D" : [I[bar)]™ " ([(Ay enter yx)]™- W0y = |

5.  a=[adam]™
& da’€ D" [bar]™ 0 (a) =1
& [(Ay enter yx)]™ 50 (") = 1

6. a=ladam]"
& da’ € D" : [enter yx]™ W10 =

7.  a=[adam]™
& Ja’ € D" : [enter]™ W10 (a")(a) = 1

8. a=[adam]"

Fall 2006

D3, D2.3.f,[]

D2.3.A

D2.3.4

D2.3.3

D2.3., f, b, D2.2.g[u/d]

D2.3.b
simplify

D3, D2.3.f, []
D2.3.A

D234, f

D2.33[

D2.3.b, A, simplify

simplify
D2.3.f, b, D2.2.g[u/d]

D2.3.b, simplify
O
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Fact =3AN: M, g, a =y [adam](Ax —3y(bar y A enter yx))

Proof: (1) iff (9)
1. M,g,al=,[adam](Ax—3y(bar y A enter yx))

[[ladam](Ax =3y(bar y A enter yx))|**“ =1

[(Ax =3y(bar y A enter yx))|"*0 (a) = 1

[-3y(bar y A enter yx))" 0 =1

Ja’€ D,M: [Ay(bar y A enter yx))|" e =1

Ja’ € D" : [bary A enter yx]™ W0 =]

Aa’E€ D",: [bar™ 40 (a) =1 & [enter ya ™ #W 10 = |
ED 1=1&1=1

1=1

N

Y o 2o kR wDd

Fact =[N: M, g, a |=, [adam](Ax =3[bar](Ay enter yx))
iff da’€ D,": [bar]™(a’) =1

Proof: (1) iff (11)
1. M,g,al=,[adam](Ax ~3[bar](Ay enter yx))

[[adam](Ax =3[bar](Ay enter yx))|"*“ =1

[(Ax =3[bar](Ay enter yx)I™ 40 (a) = 1

[-3[bar]l(Ay enter yx)]™ <0 =1

Ja’€ (D) [3[bar](Ay enter yx)|" ¥« =1

Ja’€ DM: [A[bar]]™ ¥ ® ([(Ay enter yx)]™ W0 ) = |

Ja’€ D, [bar]™#¥0 (a) =1
& [bar™ 0 (a) =1
& [(Ay enter yx)]"sw-0 () = 1

8. Ja’'eDM1=1
& [barl™a) =1
& [enter yx ™ st 0 = 1

9. 3Ja’eDM: [barl™a’) =1
& [enter]™ ¥ %0 (a)(a) = 1

10. 3a’€ DM [bar]™a’) =1
&l1=1

11. 3a’€ DM [barl™a’) =1

NS A » D
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D2.3.f,[]
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D3
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simplify
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Fact -3A: M, g, a |=, [adam](Ax =3y(bar y A enter yx))

iff —-3a’€D,”: [bar]™(a’) =1 & [enter]™(a’)(a) = 1

Proof: (1) iff (8)

1.

2
3.
4

M, g, a l=, [adam](Ax —=3y(bar y A enter yx))
[(Ax—=3y(bar y A enter yx))|"" ¢ (a) = 1
[-3y(bar y A enter yx))"s¥0 =1

—-3a’€ DM: [Ay(bar y A enter yx)]|" e =1
& [Iy(bar y A enter yx)|" ¥« =1

-3a’ € DM [(bar y A enter yx)]"™ s> 10 = 1
& [(bary A enter yx)]"-savel 0 —

-3a’ € DM: [bar y]"- W10 = 1 & [enter yx] " W10 = |
& [bar y]]M,g[x/a]D'/alOA =1 & [enter yx]]M,g[x/a]b'/alOA =1

~2a'EDM 1=1&1=1
& [barl™a’) =1 & [enter]"(a’)(a) = 1

-3a’€ D,”: [bar]"(a’) = 1 & [enter]"(a")(a) = 1

Fact -[A: M, g, a |=, [adam](Ax —=3[bar](Ay enter yx))

iff —-3a’€D,”: [bar]™(a’) =1 & [enter]™(a’)(a) = 1

Proof: (1) iff (9)

1.

2
3.
4

M, g, a |=, [adam](Ax —~3[bar](Ay enter yx))
[(Ax =3[bar](Ay enter yx)I™ 40 (a) = 1
[-3[barl(Ay enter yx)]* -0 =1

—-3a’ € DM: [J[bar](Ay enter yx)|" ¥ =1
& [3A[bar](Ay enter yx)|™"- 7 =1

—-3a’ € DM [3[bar]]™ " ([(Ay enter yx)]™ W0 ) = 1
& [3[bar)]™ ¥ ([(Ay enter yx)]™ -0 ) = 1

—-3a’ € D" [bar]™ 0 (a) = 1 & [bar]™ 0 (a) = 1
& [(Ay enter yx)]"sW-0 (g =1
& [(Ay enter yx)]"sW-0 (g =1

—-3a’ € DM [bar]™ W0 (a) = 1 & [bar]™ 9 (a) = 1
e N
& [enter yx]™ ¥t/ a0 =1
& [enter yx]™ ¥t/ a0 =

-da’€D,”:1=1&[bar]"(a) =1
& 1=1&[enter]™(a’(a) =1

-3a’€ D,”: [bar]"(a’) = 1 & [enter]"(a")(a) = 1
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simplify
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III. Presupposition of name preserved under negation

o 'Adam went into some bar. “He didn’t see Sue.
(2) [adam](Ax A[bar](Ay enter yx)) A he,(Ax ~([sue](Ay see yx))) QPLA

(2" [adam](Ax A[bar](Ay enter yx))
(2%)  he,(Ax ~([suel(Ay see yx)))

In Section I we have shown the following facts about (2'):

Flp M, g, aa’l=, (2") iff a =[adam]" (2") presupposes a dref a for adam
FIN M, g, aa’l=, (2") iff [bar]¥(a’) = 1 (2") contributes a novel dref a’ for a bar
FlA M, g, aa’l=, (2") iff [enter]"(a’)(a) = 1 (2") asserts that a entered a’

From D3 and D2.3.A, we further infer, for any X € {P, N, A}:
Fact2: If M, g, aa’l=, (2") & M, g, bb'aa’s =, (2%

then M, g, bb'aa’l=,(2)
We now show the following facts about (2°):

F2p M, g,bbaa’|=, (2°) iff b=a & [male]"(a)=1  (2°) presupposes an old male dref

& b’ =[sue]" b = a for he, & a dref b’ for sue
F2N M, g, bb'aa’ =, (2°) (2% has no new background
F2A M, g, bb'aa’|=, (2°) iff [see]"(b")(b) =0 (2%) asserts that b = a didn’t see b’

12
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Fact 2p: M, g, bb’aa’|=, he,(Ax —~([sue](Ay see yx)))
iff b =a & [male](b) = 1 & b’ =[sue]”

Proof: (1) iff (14)
1. M,g,bbaa’d|=, he (Ax ~([suel(Ay see yx)))

2. lhe,(Ax—[suel(Ay see yx)" &, =1

3. lhe]™ " ([(Ax =[suel(Ay see yx))|*-#2% ) =1
4. [he]™ " ([(Ax =[suel(Ay see yx))] ™% )y =1
5

. b=(aa’),
& [male]™(b) = 1
& [Ax —[sue](Ay see yx)|™ & (b) = 1

6. b=a
& [male]"(b) =1
& [[suel(Ay see yx)| "0 =

7. b=a &[male]™(b) =1
& e € (D,"): [[suel(Ay see yx)| ™ rae =

8. b=a&lmale"(b)=1
& [[suel(Ay see yx)] ™ sPhree =1

9. b=a&[male]"(b)=1
& H[sue]]]M,g[x/b],b’aa’P([[)\’y see yx]]M,g[x/b],aa’P) — l

10. b=a &[male]™(b) =1
& b’ =[sue]” & [ Ay see yx]" <"+ (b =1

11. b=a &[male]™(b)=1 & b’ =[sue]"
& [see yx] M- eIl aa’ —

12. b=a &[male]”(b) =1 & b’ =[sue]”
& Hsee]]M,g[x/b]b'/h],aa’P(b /)(b) — 1

13. b=a &[male]”(b) =1 & b’ =[sue]”
&l1=1

14. b=a &[male]”(b) =1 & b’ =[sue]”
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Fact 2N: M, g, bb'aa’ =, he,(Ax —([sue](Ay see yx)))

Proof: (1) iff (13)
1. M,g,bbaa’l=_he (Ax ~([sue](Ay see yx)))

[he,(Ax —[suel(Ay see yx))|* &P =1
[he "&b ([(Ax —[suel(Ay see yx)]™ &P ) =1
[he ™ ([(Ax =[suel(Ay see yx)* &2 ) =1
[Ax =[suel(Ay see yx)] "&b (b) = 1

[=[suel(Ay see yx)| ™ &Wohbaa =1
e € (D,"): [[suel(Ay see yx)] ™ sPhebad’ =1

]]M,g[x/b],b'aa' _ 1
N

[[sue](Ay see yx)

Y o 2o kR wDd

]]M, g[x/b], b'aa’ M, glx/b], aa’
N

[[sue] ([Ay see yx] w=1

[Ay see yx™ Pha (p') = 1

HH
- O

[[S€€ yx]]M,g[x/b][y/h],aaN — 1

Hsee]]M,g[x/b]b'/h],aa’l\‘(b /)(b) — 1
1=1

—_
w N
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Fact 2A: M, g, bb'aa’|=, he,(Ax ~([suel(Ay see yx)))
iff [see]l™(b))(b) =0

Proof: (1) iff (15)
1. M,g,bbaa’l=, he,(Ax ~([sue](Ay see yx)))

[he,(Ax —[suel(Ay see yx))|*- P =1

[he ™ & ([(Ax —[sue](Ay see yx)™ &P ) =1
[he )™ " ([(Ax —[suel(Ay see yx)* 2 ) =1
[Ax —[suel(Ay see yx)|™ > (b) =1

[=[suel(Ay see yx)] ™ &WPhbae’ =1

-3e € (DM [[suel(Ay see yx)]sPhebad’ — |
& [[suel(Ay see yx)] ™ s ebaa’ =

A

NS kR w D

]]M,g[x/b],b'aa' _ 1
N

8. ([[suel(Ay see yx)
& [[sue](Ay see yx)
9. —|([[ [Sue]]]M,g[x/b],bba’N([[;\’y see yx]]M,g[x/b],aa’N) — l
& H[sue]]]M,g[x/b],bba’A([[;\’y see yx]]M,g[x/b],aa’A) — l )

10.  =([Ay see yx]* "« (b)) = 1
& [Ay see ya] ™€’ (b7 = 1)

]]M, g[x/b], b'aa'A — 1)

)C]] M, g[x/b]ly/b"], aa —

11. —([seey N
& Hsee yx]]M,g[x/b]b'/b'],aa’A — 1)

12 _l([lsee]]M,g[x/b]b'/b],aa’l\‘(b f)(b) — 1
& Hsee]]M,g[x/b]b'/b],aa’A(b f)(b) — 1)

13. ~(1=1
& [seel™(b")(b) = 1)

14. [seel™ (b")(b) =1
15. [seel™ (b (b) =0
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VI. Indefinites in the ‘scope’ of {other indefinites, pronouns}

. '(First) one boy hit another boy.
(3" = Alboyl(Ax 3[Ay(boy y A # yx)I(Ay hit yx))
Fact 3'P: M, g, aa’l=, (3")

Fact 3'N: M, g, aa’l=, (3")
iff [boy]"(a) = 1 & [boy]"(a’) = 1 & [#]"(a")(a) = 1

Fact 3'A: M, g, aa’l=, (3")
i [hifl"(a') (@) = 1

. ...”(And then) he was hit by a yet another boy.

(3% := he,(Ay A[Ax(boy x A #xy A he,(Az # x2))|(Ax hit yx))

Fact 3°P: M, g, a’baaa’ =, (3%)
iff [malel™(a’) = 1 & [male]™(a) = 1

Fact 3°N: M, g, a’baaa’ 1= (3%)
iff[[boy]]M(b) =1 &[A"b)a)=1&[A"(b)a)=1

Fact 3’A: M, g, a’baaa’ 1=, (3%)
iff [hif]™(a")(b) = 1

. 'First one boy hit another boy. *And then he was hit by a yet another boy.

3) = (@BHYA (3
Fact 3P: M, g, a’baaa’|=, (3%)
iff [malel™(a’) = 1 & [male]™(a) = 1
Fact 3N: M, g, a’baaa’ =, (3%)
iff [boy]"(a) = 1 & [boy]"(a’) = 1 & [#]"(a)(a) = 1
& [boy]™(b) = 1 & [#]"(a))(b) =1 & [A"(a)(b) = 1
Fact 3A: M, g, a’baaa’|=, (3%)
iff [hif]™(a")(a) = 1
& [hif]™(a")(b) = 1
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TSem (Bittner)

Fact 3'N: M, g, aa’ =, A[boy](Ax A[Ay(boy y A # yx)|(Ay hit yx))

Top 4: Dekker 1994, 2003a

iff [boy]"(a) = 1 & [boy]"(a) = 1 & [#](a")(a) = 1

Proof:

1.

2
3.
4

10.

11.

12.

M, g, aa’l=, A[boy](Ax A[Ay(boy y A # yx)](Ay hit yx))
[3[boyl(Ax AlAy(boy y A # yx)I(Ay hit yx)] ™ & = 1

[3[boyll™ (I Ax B[Ay(boy y A # yx)|(Ay hit y0)]* ) =1

[boy]™¢9 (a) = 1
& [boy]"#9 (a) =1
& [Ax A[Ay(boy y A # yx)|(Ay hit y)]" ¢ (a) =1

1=1
& [boy]™(a) =1
& [A[Ay(boy y A # yx)|(Ay hit yx)]*" W =1

[boyl"(a) =1
& [A[Ay(boy y A 2 y) I ([ Ay hit yd ™ s> -0 ) = 1

[boyl™(a) =1

& [Ay(boy y A =yl "0 (a)) =1
& [Ay(boy y A =yl "0 (@) =1
& [Ay hit y™ W0 (@) =1

[boyl™(a) =1

& [boy y A # yx] st 0 = q
& [boy y A # yx] st 0 = q
& [hit yaf " stabet0 - =

[boy]"(a) =1

& Hboy y]] M, glvalivial, O -1 & [[¢ yx]]M,g[x/a]b'/aloN =1
N Hboy y]] M, glvalivial, § -1 & [[¢ yx]]M,g[x/a]b'/aloA =1
& [hit yaf " stibet0 - =

[boyl™(a) =1
&Hboy]]M,g[x/a][y/a],()N(a’) =1 &[[iﬂM,g[X/a]D'/aloN(a’)(a) =1
&Hboy]]M,g[x/a][y/a],()A(a’) =1 &[[iﬂM,g[X/a]D'/aloA(a’)(a) =1
& [[hit]]“’g[ﬂ“]b'/“l()N(a Ya) =1

[boyl"(a) =1
&l1=1&1=1
& [boyl"(a)) =1 & [A™a)(a) =1
&1 =1

[boyl™(a) =1
& [boyl"(a)) =1 & [A"(a’)(a) =1
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Fact 3'A: M, g, aa’ =, A[boy](Ax [Ay(boy y A # yx)|(Ay hit yx))

iff [hif]™(a")(a) = 1

Proof:

1. M,g,aa’l=,3[boy](Ax A[Ay(boy y A # yx)|(Ay hit yx))
2. [3[boyl(Ax A[Ay(boy y A # yx)](Ay hit y)I "=, = 1
3. [3boyll™ = (1Ax I[Ay(boy y A = yx)(Ay hit yOI*" ) =1
4. [Ax 3[Ayboy y A # yx)|(Ay hit y)I™*“(a) =1

5. [3[Ay(boy y A # yx)|(Ay hit yx)] "’ =1

6. [3[Ayoy y a = yx)I™ = (Ay hit ya 8540 ) = 1
7. Ay hit yx]™ 900 (g =1

8. [hitya] ™10 =

9. [hif" &0 (a')a) =1

10. [hil"(a")(a) =1
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Fall 2006

Fact 3°P: M, g, a’baaa’ |=, he,(Ay A[Ax(boy x A #xy A he,(Az #xz))|(Ax hit yx))

Proof:
1. M,g,abaaa’

I=, he,(Ay A[Ax(boy x A #xy A he (Az #x2))](Ax hit yx))
2. lhey(Ay A[Ax(boy x A #xy A he(Az #x2))|(Ax hit yx))] ™ &P =
3. HhezﬂM,g,a’aa’P

((Ay F[Ax(boy x A #xy A he,(Az #x2))|(Ax hit yx)]™ &P ) =
4. HhezﬂM,a’aa’P
((Ay F[Ax(boy x A #xy A he,(Az #x2))|(Ax hit yx)]™ &4 ) =

5. a'=(aa’), & [male]”(a) =1

& [Ay A[Ax(boy x A #xy A he (Az #x2))|(Ax hit yx)]* " (a') = 1
6. [male]”(a)=1

& [A[Ax(boy x A #xy A he(Az #x2))|(Ax hit yx)] M- e0/ed-bae - —
7. [malel™a’) =1

& [A[Ax(boy x A #xy A he,(Az #xz))]] <Lt baca’

([ Ax hit y - gbeto 'y = 1

8. [male]”(a) =1

& [Ax(boy x A #xy A he (Az #xz))] " &t «d (by =1

& [ Ax hit ya "Ver e’ (hy =1
9. [malel™a’)=1

& [boy x A #xy A he,(Az #xz)] " s/l aad’ — q

& Hl’llt yX]] M,g[y/a’][x/b],aa’P — 1
10.  [male]”(@a) =1

& [boy x A #xy] " s/elblaa’ —

& ﬂhel()uz ;tXZ)]] M,g[y/a’][x/b],aaa’P — 1

& tht]] M,g[y/a’][x/b],aa’P (Cl /)(a) — 1
11.  [male]@a) =1

& [[bOy X]] M,g[y/a’][x/b],aa’P — 1 & [[¢ .Xy]] M,g[y/a’][x/b],aa’P — 1

& Hhel]]M,g[y/a’][x/b],aaa’P([[;LZ ;tXZ]] M,g[y/a’][x/b],aa’P) — l

&l1=1
12.  [male]”@a) =1

& Hboy]]M,g[y/a’][x/b],aa’P(b) — 1 & H?,__]]M,g[y/a’][x/b],aa’P(b)(a/) — 1

& a = (aa’), & [male](a) = 1

& H}\Z ;tXZ]] M,g[y/a’][x/b],aa’P(a) =1
13.  [male]”(a) =1

iff [malel™(a’) = 1 & [male]™(a) = 1

& [male]"(a) = 1
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Fact 3°N: M, g, a’baaa’ 1=, he,(Ay A[Ax(boy x A #xy A he,(Az #xz))](Ax hit yx))

iff [boyl"(b) = 1 & [#"(b)(a) = 1 & [#"(b)(a) = 1

Proof:
1. M,g,abaaa’

|=, he,(Ay A[Ax(boy x A #xy A he,(Az #x2))](Ax hit yx))
2. lhe,(Ay A[Ax(boy x A #xy A he,(Az #x2))](Ax hit yx))* &P =1
3. [[heZ]]M’g’“"”"N

([ Ay A[Ax(boy x A #xy A he,(Az #x2))|(Ax hit yx)]* & " ) =1
4. [he)™
(A A[Ax(boy x A #xy A he,(Az #x2))|(Ax hit yx)]* & ) =1
5. [Ay 3[Ax(boy x A #xy A he,(Az #x2))](Ax hit yx)]™ &> (a’) = 1
6. [3[Ax(boy x A #xy A he,(Az #x2)](Ax hit yx)] " $2hbee = 1
7. [3[Ax(boy x A #xy A he (Az ¢XZ))]]]M’8[V/a’],baaa,’l\‘
([ Ax hit yx ™Mby = 1

8. [Ax(boy x A #xy A he,(Az #xz) M4t e (b) = 1

& [Ax(boy x A #xy A he,(Az #xz))| st (h) = 1

& [ Ax hit y ™80 (h) =1
9.  [boy x A #xy A he,(Az #xg)] " sbelbblaaa’ — 1

& [boy x A #xy A he,(Az #xz)| M s/elbbhaa’ - q

& [hit yx"sL/elbPlaa =
10.  [boy x A #xy]M-sb/albblac’ —

& [he,(Az zxz)] " sLreibih o —

& [boy x A #xy] " sPeIbhad’ = q

& [he,(Az #xz)] " sLribih o’ —

& tht]] M,g[y/a’][x/b],aa’N (Cl /)(a) — 1
11. [[boy x]]M,g[Wa'][X/b],aa’N =1& [[;txy]]M,g[y/a’][x/b],aa’N =1

& Hhel]]M,g[V/a'][X/b],aaa’N([[;\’Z ;tXZ]] M,g[y/a’][x/b],aa’N) -1

& Hboy x]]M,g[Wa'][x/b],aa’A -1& [[;txy]]M,g[y/a’][x/b],aa’A =1

& Hhel]]M,g[V/a'][X/b],aaa’A([[;\’Z ;tXZ]] M,g[y/a’][x/b],aa’A) -1

&l1=1
12. [[boy]]M,g[y/a'][x/b],aa’N(b) =1& H?,__]]M,g[y/a’][x/b],aa’N(b)(a,) -1

& H?,__]]M,g[y/a’][x/b],aa’N(b)(a) — l

& Hboy]]M,g[y/a'][x/b],aa’A(b) =1& H?,__]]M,g[y/a’][x/b],aa’A(b)(a,) -1

& H?,__]]M,g[y/a’][x/b],aa’A(b)(a) — l
13. [boyl™(b) =1 & [#]"(b)(a)) =1

& [#"(b)(a) = 1
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D3

D2.3.fy/a’.d/ba. elaa’
D2.3.b

D2.2.he,.d/a’. elaa’
D2.3.A.¢/baaa’. dia’
D2.3.f.y/ba. 8/).e/aa’

D2.3.3[.d/b. /aaa’

D2.3.A.d/b. elaaa’
D2.3.A.d/b. elaaa’

D2.3.A.0/a. elaa’

D2.3.f, b, D2.2.g[u/d]

D2.3.A.0K). elaa’
D2.3.f.y/a. 8K). elaa’

D2.3.b

D2.3.A, f, b, D2.2.g[u/d]

D2.3.b, simplify
O
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QPLA (3):
Quantifiers and higher order drefs

I. Reference to functions and (sub)domains

(1) Most businessmen who sent a contribution to Gore sent a larger contribution to Bush.
(after Dekker 2003a, (16))
. most[Ax (bmn x A A[con](Ay [al](Az snd.to zyx)))]
(Ax A[Ay(con y A it (Ay"Irg y'y)(Ay [bush](Az snd.to. zyx))))

Abbreviation: Set A := {d € D,": A(d) = 1}

(IP) M, g, Af'fbfal=, (1") a la Dekker 2003a:13
if a=[all” & b =[bush]"
& D C SetA={d € DM [bmn]"(d)=1 & A!c: [con]"(c) = 1 & [snd.to]"(a)(c)(d) = 1}
& Dom f = Set A & Vd € Dom f: [con]"(f(d)) = 1 & [snd.to]"(a)(f(d))(d) = 1

(IN) M, g, Af'fbfal=, (1"
if Vd € Set A:[conl"(f'(d) = 1 & lirg]"(f(d)(f'(d) =1

(1) M, g, Af'fbfal=, (1)
if {d € Set Al[snd.to]"(b)(f'(d))(d) = 1} > 1{d € Set Al [snd.to]"(b)(f'(d))(d) # 1}|

Good: Dekker’s story explains the uniqueness requirement that native speakers often impose
on domains of quantification—here, unique contribution (3!c) for every businessman in Set A.

Bad: According to Dekker’s story, Set A € Dom f'. So (1) should license not only anaphora to
contributions by businessmen who do satisfy the nuclear scope, as in (2°), but also by those
who don’t, as in (3%). But intuitively, (1) only licenses anaphora of type (2%), not (3%).

(2) 'Most businessmen who sent a contribution to Gore sent a larger contribution to Bush.
*Most of them asked Bush to spend it in their local area.

(3) 'Most businessmen who sent a contribution to Gore sent a larger contribution to Bush.
# *Most of the others didn’t send it, because they disapproved of Bush’s handling of Iraq.

Paper topic: Try to implement the “1st amendment” suggested by Dekker 2003a:10 so that you
get an intuitively correct result for (1), e.g.:

(1) M, g, BAf'fbfa =, (1)
if a=[all" & b =[bush]”
& D C SetA={d € DM [bmn]"(d)=1 & A!c: [con]"(c) = 1 & [snd.to]"(a)(c)(d) = 1}
& Dom f = Set A & Vd € Dom f: [con]"(f(d)) = 1 & [snd.to]"(a)(f(d))(d) = 1

(IN) M, g, BAf'fbfa = (1)
if JCSetB={de&SetAldc"[con]"(c)=1&[Ilrgl"(f(d))(c)) =1
& [snd.to]™(b)(c)(d) = 1}
& Dom f' = Set B & Yd € Dom f': [con]"(f'(d)) = 1 & [Irgl™(f(d))(f'(d)) = 1

(1A") M, g, BAf'fbfa l=, (1)
if ISet A N Set Bl > ISet A — Set Bl
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II. QPLA (v. 2): Fold in quantifiers & et- and ee-drefs (see Dekker 2003a:10-13)

DEFINITION 1.1 (QPLA-types)
e ¢,t€Typ
e (or)ETyp,ifo,t€ Typ

DEFINITION 1.2 (QPLA-basic terms)

e Con, = {bill, sue, ...} e Var, = {x,y,z ...}
Con,, = {bar, male, fem, ...} e Prn,, = {he,...,she, ... it, ..}
Con,,, = {enter, see, ...}
Con,,, = {sndto,...}
Con,,, = H{all,most, ...}
DEFINITION 1.2 (QPLA-terms and 3-number).
b o€ Term, n(a) =0 if o € Con, U Var, U Prn,
f op € Term, n(op) = n(a) + n(p) if o € Term,, & § € Term,
! &€ Term,, n(!B) = n(P) if p € Term,,
[ [a] € Term,,, n([a]) = n(a) if o € Con,
o[ a[f] € Term,,, n(a[B]) = n(a) + n(P) if o € Term,,,, & f € Term,,
[ B] € Term,,, n(UP]) =n(P) if B € Term,,
[ 3[p] € Term,,, n(A[B]) =nP) + 1 if € Term,,
1 3Ju¢p € Term, n(Jud) = n(p) + 1 if u € Var, & ¢ € Term,
A (Aug) € Term,,, n(Aud) = n(p) ifu € Var, & ¢ € Term,
= ¢ € Term, n(=¢)=0 if € Term,

A (O Ay)E Term, n($ A p) =n(¢) +nyp) if ¢, € Term,

DEFINITION 2.1 (frames). A QPLA-frame is a set of T-domains, {D,: T € Typ} s.t.
*, D,={1,0}
D, is a non-empty set disjoint from D,
*, Dgy={fIOCDom fC D,&Ran f C D} NB! partial functions

DEFINITION 2.2 (models, assignments, and stacks)
. A QPLA-model is a structure M = (D", [-]") such that:
(i) D"={D:t € Typ} is a QPLA-frame.
(ii) [-]"is a function that assigns to any oo € Con, a denotation [o]" € D
(iii) Set F := {d € D" F(d) = 1}, for any F € D,”'. Moreover, if F, F'€ D,",
lall™(F)F) =1 iff Set F C Set F’
[[most]]M(F)(F') =1 iff ISet F N Set F1>ISet F — Set F'l

e, An M-assignment is a function g that assigns to any u € Var, a value gu) €D,”. IfdE€ DY,
then g[u/d] is the M-assignment s.t. (i) g[u/d](u) = d, and (ii) glu/d](u’) = g(u’) if u’ # u.
o, (i) R":=DMUD,”UD,"is the domain of drefs
0 E (R, where n € N =40, 1,2, ...}, is an n-stack of drefs

O =T ifo=(r,..rnER"Y'&1=sm=n

o R (Y N A ifo=(r,..rn) ER"YY & p'=(r",...r'y E(R")"
(i) (M) :=() ifdeD,”

cd)=c ifc,deD,”

o(d) = (ry(d), ...r,(d)) if p=(r, ..y EMDMUD, Y &dED.
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(iii) he, )" P(F) = 1,
[he, ™% (F)=1, iff F(d)=1
[he, )™ (F)=1, iff F(d)=1

[she, )" *(F) =1, iff d=p, &[fem]™(d)=1& F(d) =1
[she, | (F) =1, iff F(d)=1
[she, | (F) =1, iff F(d)=1

Lit, 1" (F) = 1,
Lit, 1" (F) = 1,
Lit, 1" \(F) = 1,

DEFINITION 2.3 (QPLA-semantics). Letc, d € DY, f ED

r f[o]*®*, € D/

Top 4: Dekker 1994, 2003a

iff d=p, & [male]™(d)=1& F(d) =1

iff d=p, & F(d)=1
iff F(d) =1
iff F(d) =1

ee et

ifxe{p,N, A}

Fall 2006

MFeDMreRrRY p,p,p" € R

M., bED,M

b [o]"*P, = [a] if o € Con, & X € {P, N, A}
[a]™*f = g(a) ifa € Var, & X € {p, N, A}
[a]**f = [a]™®, ifa EPrn, U & X € {P, N, A}
[a]™*f(b,)...(b) = 1 ifa € Con,, _,,.b €D,
[al™ P (b,)...(b) = 1
[og™ &P, = [a]”

,f [ (1[3]] Mg, ppp”x
)

[0 [ledl™ " (F)
[Lo]l™ " (F)
[Lo]l™ " (F)

al [alfI" " (F)
[alBI™ " (F)
[alBI™ ", (F)

o LI (F)
[BI™ " (F)
LB (F)

AL [3RN™ " (F)
[3RI™ = (F)
[3pI™ = (F)

L™= #°" (1 Bl PPl ) if x e {pP,N, A}

1

iff d € Dom f
& Dom f={ceDMAlc"[PI"*" (c)=1
&P (c) = 1)
& [BI" 4 (c) = 1}
& V¢ € Dom f: [BI"#/9 (c) = 1
& HB]] M,g,f(c)p(c)N(c) =1
& HB]] M,g,f(c)p(c)A(c) =1

iff r=[a]” & F(r) =1
iff Firy=1
iff Firy=1

1 iff @ C Setr=Set[!p]**°
&VdeSetr: F(d)=1
1 iff Vd € Set r: F(d) = 1

= 1 iff[o]()(F) = 1

1 iff 3" p'(r) = p & {r} = Set [Ip]*" =¥
& F(r)=1

1 iff F(r)=1

1 iff F(r)=1

1 AfE[BI™ P () =1 & F(r) = 1
1 AfEIBI™ P () = 1 & [P 4°, () =1 & F(r) = 1
1 iff F(r) = 1
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3 [Fupl™er, = 1 [P, = 1
A TQupl™ P (@) = 1 iff[g" e =1 pEMD,UD,"M)
= [, = 1 iff36E DMy ®: 9], = 1

[-01 "¢ P, = 1 iff36E DMy @: [¢)* 4>, = 1

[0 °, = 1 iff~35E (DM @[] 4% = 1 &[], = 1

A LA™ = 1 iff[¢]"s°, =1 & [y]" " =1

DEFINITION 3 (Satisfaction, felicity and truth)

» p satisfies the presupposed background of ¢ in M under g, written M, g, p I=, ¢, iff [¢p]**°,=1
p satisfies the new background of ¢ in M under g, written M, g, p I=, ¢, iff [¢]**° =1

e p satisfies the background of ¢ (makes ¢ felicitous) in M under g, written M, g, p |=, ¢,
iff [P, =1 & [¢p]*" %P, =1

* p satisfies the focal assertion of ¢ (makes ¢ true) in M under g, written M, g, p |=, ¢,
iff [¢p]* P =1

ABBREVIATIONS
Al (=) = =AY
A2. Yug = =Ju—d

II1. Detailed analysis of (1)

(1) Most [businessmen who sent a contribution to Al Gore][sent a larger contribution to Bush]

. np := (Ax (bmn x A [con](Ay [al]l(Az snd.to zyx)))) proofs
[npl™&/ (dy=1 if a=[all" p. 25
[npl™ &7 (d)y=1 if [con]"(f(d)) =1 p. 26
[npl™ &/ (=1 if [bmn]"(d)=1 & [snd.to]"(a)(f(d))(d) =1 p. 27

. vp := (Ax A[Ay(con y A it,(Ay’ lrg yv)I(Ay [bush](Az snd.to. zyx))))

[vpl™ & %5 (dy =1 if b =[bush]" p. 28
[vpl* &/ (d) =1 if  [conl™(f'(d) =1 & [ lrgl™(f(d)(f'(d)) = 1 p-29
[vpl™-& 7 (dy=1if [snd.to]"(b)(f'(d))(d) =1 p. 30

. (1") :== most[np]vp

(1p) M, g, Af'fbfal=, (1) p. 31
if a=[all™ & b =[bush]™
& D C SetA={d € DM [bmn]"(d)=1 & A!c: [con]"(c) = 1 & [snd.to]"(a)(c)(d) = 1}
& Dom f = Set A & Vd € Dom f: [con]"(f(d)) = 1 & [snd.to]™(a)(f(d))(d) = 1

(IN) M, g, Af'fbfal=, (1" p.32
if Vd € Set A: [con]"(f'(d)) = 1 & [Irgl"(f(@)(f'(d)) =1
(1A) M, g, Af'fbfal=, (1") p.32

if I{d € Set Al [snd.to]™(b)(f'(d))(d) = 1}
> I{d € Set Al [snd.tol™(b)(f'(d))(d) # 1}
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Top 4: Dekker 1994, 2003a

Fact InP: Let f€ D, ", a,d € D,”. Then:

if

ee

[Ax (bmn x A [con](Ay [all(Az snd.to zyx))I™* 7, (d) = 1
a=lall"

Proof: (1) if (12):

1.
2.
3.

10.

11.

12.

[Ax (bmn x A J[con](Ay [all(Az snd.to zyx))I™ 7 (d) = 1
[bmn x A A[con)(Ay [all(Az snd.to zyx))]™ WI@4D — 1

[bmn xﬂM,g[x/d],OP =1
& [A[con](Ay [all(Az snd.to zyx))]" - 1@ — 1

[ bmn]™ g[x/d],<>P(d) =1
& [A[con] |M- 5@ ([ Ay [al](Az snd.to zyx))]"-s¥ 4 =1

1=1
& [con]™ ™0 (f(d)) = 1
& [Aylall(Az snd.to zyx)]™ ™ (f(d)) = 1

1=1
&l1=1
& [[all(Az snd.to zyx)]™ sWabi@he - q

[[[al]]]M,g[x/a]b'/f(ﬂl)],ap([[)\’Z snd.to Zyx]]M,g[x/d]D'/f(d)], (>P) =1

a=[all"
& H)LZ Sl’ld.tO Zyx]]M,g[X/d]D'/f(d)], <>P(a) =1

a=lall"
& [snd.to Zyx]]M,g[x/d]D'/f(d)][z/a], ()P =1

a=lall™
& [snd.to] M, glx/d)ly/f(d)][z/al, <>p(a)( fd)(d) =1

a=[all"
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D2.3.A

D2.3.A
D2.2.¢(d)

D2.3.f, b, D2.2.g[u/d]
D2.3.f.p/f(d). p'la. p" /)

D2.3.b
D2.33[

D2.3.b
D2.3.A, D2.2.c(d)

D2.3.f, simplify
D2.3.[]

D2.3.A, D2.2.¢(d)
D2.3.f, b, D2.2.g[u/d]

D2.3.b, simplify
O



TSem (Bittner) Top 4: Dekker 1994, 2003a

Fact InN: Let f €D, ", a,d € D,”. Then:

[Ax (bmn x A [con](Ay [all(Az snd.to zyx))I™ ¢ (d) = 1
iff  [con]"(f(d)) =1

Proof:
1. [Ax (bmn x A A[conl(Ay [all(Az snd.to zyx)]* ¢ (d) = 1

2. [bmnx A A[con)(Ay [all(Az snd.to zyx))]"sWd-7@a =1

3. [bmn ™00 =]
& [A[con](Ay[all(Az snd.to zyx))] ™ &WahF@e =1

4. [bmn]™ w00 (d) =1
& [A[con] |"-<0-1D ([ Ay [al]l(Az snd.to zyx))]*" ¢ =1

5. 1=1
& [con]™ #0 (f(d)) = 1
& [con]™ #0 (f(d)) = 1
& [Ay [all(Az snd.to zyx)]" ¥4 (f(d)) = 1

6. lconl™(f(d)) =1
& [[all(Az snd.to zyx)] " saF@Le —

7. leconl™(f(d)) =1
& H[al]]]M,g[x/a]b'/f(d)],aN([[)LZ snd.to Zyx]]M,g[x/d]D'/f(d)], <>N) =1

8. lconl™(f(d)=1
& H}LZ Sl’ld.tO Zyx]]M,g[X/d]D'/f(d)], <>N(a) =1

9.  lconl™(f(d)) =1
& [snd.to Zyx]]M,g[x/d]D'/f(d)][z/a], ()N =1

10. [conl(f(d)) =1
& [snd.to] M, glx/dlly/ f(d)][/al, <>N(a)( fd)(d) =1

11. [conl™(f(d)) =1
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D2.3.A, D2.2.¢(d)
D2.3.A
D2.3.f, b, D2.2.g[u/d]
D2.3.f
D2.3.b
D2.33[

D2.3.b, simplify
D2.3.A, D2.2.c(d)

D2.3.f

D2.3.[]

D2.3.4, D2.2.¢(d)
D2.3.f, b, D2.2.g[u/d]

D2.3.b, simplify
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Fact Ina: Let f€D,", a,d € D,”. Then:

ee

[Ax (bmn x A A[con](Aylall(Az snd.to zyx))]™ 1 (d) = 1
it [bmn]"(d) = 1 & [snd.to]"(a)(f(d))(d) = 1

Proof: (1) if (12)
1. [Ax(bmn x A A[con](Ay [al]l(Az snd.to zyx))™ 1 (d) = 1

2. [bmnx A A[conl(Ay[al]l(Az snd.to zyx))|* &I @ =1

3. [bmn ™00 =]
& [A[con](Ay[all(Az snd.to zyx))] ™ &WahF@e =1

4. [bmn]™ W00 (d) =1
& [A[con] |"-<W40-1D ([ Aylall(Az snd.to zyx))|" << =1

5. [bmn]"d)=1
& [Aylall(Az snd.to zyx)|™ W™ (f(d)) = 1

7. [bmn)"(d)=1
& [[all(Az snd.to zyx)] sHavs@le — q

8. [bmn]"d)=1
& H[al]]]M,g[x/d]D'/f(d)],aA([[)LZ snd.to Zyx]]M,g[x/d]D'/f(d)], <>A) =1

9. [bmn]"d) =1
& [Az snd.to zyx]*" sFOLe (g) = 1

10. [bmn]™(d) =1
& [snd.to Zyx]]M,g[x/d]D'/f(d)][z/a], ()A =1

11. [bmn]™(d) =1
& [snd.to] M, glx/dly/f(d)]lz/al, OA(CZ)( fd)(d) =1

12. [bmn]™(d) =1
& [snd.to]"(a)(f(d))(d) =1
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D2.3.A, D2.2.¢(d)
D2.3.A

D2.3.f, b, D2.2.g[u/d]
D2.3.f

D2.3.b, 3]

D2.3.A, D2.2.¢(d)
D2.3.f

D2.3[]

D2.3.A, D2.2.¢(d)

D2.3.f, b, D2.2.g[u/d]

D2.3.b
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Fact lve: Let f, f €D,", a,b,d € D,”. Then:
[Ax A[Ay(con y A it (Ay’ Irg y y)(Ay[bush)(Az snd.to zyx))|™ ¢ 77 (d) = 1
if  b=[bush]™
Proof:
1. [Ax3[Ay(con y A it,(Ay’ Irg yY)(Ay[bush](Az snd.to zyx)))|*" &7 (d) = 1
2. [3AlAy(cony n ity(Ay"lrg y'y))]
(Ay [bush](Az snd.to zyx)))]™ &Wdh F@f@bida = q D2.3.A, D2.2.¢(d)
3. [JAy(cony A it,(Ay’ Irg y'y))] M eWa F@f@ia D2.3.f.p/f'(d)f(d).
(I Ay [bush](Az snd.to zyx)))|"-sld-bi@a 1y = 1 p'/b. p"If(d)a
4. ldy(cony nity(Ay'Irg y y)I* s O (f1(d)) = 1 D2.3.3[
& [ Ay[bush](Az snd.to zyx)]™ W-br@e (£1(d)) = 1
5. l(cony a it,(hy’ Irg y )<t @b s _ | D2.3.4, D2.2.¢(d)
& [[bush](Az snd.to zyx)]"" ST @l bitda = —
6. [con y|™ sWAF@Li@a 1 D2.3.A
& [ity(Ay” Irg y y)| - edf @l s@sda _ |
& [ [bush]] " =L @165 ([ Az snd.to zyx] ™ i@l ida y _ | D2.3.f.p/b. p'l). p"If(d)a
7. [con]™ sWADT@L fda (£1(q)) = | D2.3.f, b, D2.2.g[u/d]
& Hitl]]M,g[x/d]D'/f’(d)],f(d)f(d)ap([[ )Ly/ lrg y/yﬂM,g[x/d]D'/f’(d)],f(d)aP) =1 D2.3.f.p/f(d). p"/f(d)a
& b =[bush]™ D2.3.[]
& [ Az snd.to zyx]™ WAL @OLI@a () = 1
8. 1=1 D2.3.b
& f(d) = (f(d)a), D2.3.b, D2.2.it,
& [ Ay’ lrg 'y swabr @l sonaa ( £(q)) = |
& b =[bush]™
& [snd.to Zy)c]]M’g[ml][y/f’(d)][”b]’ﬂd)aP =1 D2.3.A, D2.2.c(d)
9. f(d) = fd simplify, D2.2.p,,
& [Irg y/y| e r @@ fan _ | D2.3.4, D2.2.¢(d)
& b =[bush]”
& [snd.to] <AV O 1@ () £(d))(d) = 1 D2.3.f, b, D2.2.g[u/d]
10 [lrg] ™ st r@W @l 1@ (£ q))(f'(d)) = 1 D2.3.£, b, D2.2.g[u/d]
& b =[bush]" D2.3.b, simplify
11. 1=1 D2.3.b
& b =[bush]”
12. b =[bush]" simplify
O
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Fact IvN: Let f, f'€D,", a,b,d € D,”. Then:
[Ax A[Ay(con y A it (Ay’ Irg yy)(Ay[bush](Az snd.to zyx))I™ 7777 (d) =1
iff  [con]"(f'(d)) = 1 & Irgl"(f()(f'(d) =1
Proof:
1. [Ax 3[Ay(con y A it,(Ay’ Irg y Y)(Ay[bush](Az snd.to zyx)))|*" 777 (d) =1
2. [3[Ay(cony nit,(Ay'lrg y'y))]
(Ay [bush](Az snd.to zyx)))|* &Wah F(@f@bida -~ — 1 D2.3.A, D2.2.¢(d)
3. [JAy(cony A it,(Ay'Irg y'y))] M eWaF@i@ia D2.3.f.p/f'(d)f(d).
(I Ay [bush](Az snd.to zyx)))|"-sLd-bida y — l p'/b. p"If(d)a
4. ldy(cony nity(Ay'Irg y y)I* s T (f(d))y = 1 D2.3.3[
& [ Ay(con y A it(Ay’ Irg y y)I* s 10D (f(d)) = 1
& [ Ay[bush](Az snd.to zyx)]™ sWa-01@a (f'(d)) = 1
5. l(cony nit,(Ay’ lrg y'y))|" W@l f@ftda — q D2.3.A, D2.2.c(d)
&l(cony a ity (Ay'lrg y /)’))]]M’gwd?b'/f r(d?]’f(d)f(d)a,\ =1
& [[bush](Az snd.to zyx)]"" ST @l bitda  — 1
6. [con y|™ sWav@n.i@a — 1 D2.3.A
& lit,(Ay' Irg y'y)| M- ddiof @l f@s@a _ |
& [con y]"- s AbT @) fida 1 D2.3.A
& [[itl()»y’ Irg y/y)]] 1’14,g[x/dl]D'/f’(d)],f(d)f(d)aA =1 |
& [[bush]]" S5 @165 ([ 3z spdl. 1o zyx] ™ Swabi @l i y — 1 D2.3.f.p/b. p'l). pIf(d)a
7. [con]™ #WADT@Lfda (£1(q)) = 1 D2.3.f, b, D2.2.g[u/d]
& Hitl]]M,g[x/d]D'/f’(d)],f(d)f(d)aN([[ )Ly/ lrg y/yﬂM,g[x/d]D'/f’(d)],f(d)aN) =1 D2.3.f.p/f(d). p"/f(d)a
& HCO”HM,g[x/d]D'/f'(d)],f(d)aA(ff(d)) =1
&l itl]]M,g[x/d][_v/f'(dﬂ,f(d)f(d)aA(u Ay’ Irg yy| i@l s@a y _
& [z snd.to zyx] <T@k () — | D2.3.]
8. 1=1 D2.3.b
& Ay’ Irg y Y| A0 @ s@a (£ = | D2.3.b, D2.2.it,
& [con]™(f'(d)) =1 D2.3.b
& [y Irg y Y| A0as @ s@a (£ = | D2.3.b, D2.2.it,
& [snd.to zyx] ™ AT @NbL fda - — D2.3.A, D2.2.c(d)
9. [Irg]" AT @LIL 1D (F(a))(F(d)) = 1 D2.3.4, D2.2.¢(d)
& [con]™(f'(d)) =1 f, b, D2.2.g[u/d]
& leg]]M,g[x/d]D'/f’(d)]D"/f(d)],f(d)aA(f(d))(ff(d)) =1
& Hsnd.m]]M,g[x/d]D'/f’(d)][z/b],f(d)aN(b)(ff(d))(d) =1
10. [conl™(f'(d)) =1 D2.3.b, simplify

& lrgl(f()(f'(d)) =1
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Fact lva: Let f, f'€D,", a,b,d € D,”. Then:
[Ax A[Ay(con y A it (Ay’ Irg yy)(Ay[bush](Az snd.to zyx))I™¢ 7777 (d) = 1
iff  [snd.to]"(b)(f'(d))(d) = 1

Proof:
1. [Ax3[Ay(con y A it,(Ay’ Irg y'Y)(Ay[bush](Az snd.to zyx)))|* &7 (d) = 1

2. [3[Ay(cony nit,(Ay'lrg y'y))]

(Ay [bush](Az snd.to zyx)))|* &W/ah F(@f@bida -~ — 1 D2.3.A, D2.2.¢(d)
3. [JAy(cony A it|(Ay’ Irg y'y))] | W F@f@iDa D2.3.f.p/f'(d)f(d).

(I Ay [bush](Az snd.to zyx)))|"-sLd-bida y — l p'/b. p"If(d)a
4. [ Ay[bush)(Az snd.to zyx)|™ W@ Prde (£'(d)) =1 D2.3.3[
5. [[bush)(Az snd.to zyx)|™ s> @Lbi@a 4 D2.3.A
6. [[bush]]™ WA @Lbi@a (| )2 snd ro zyx] ™ LT @LI@a y _ | D2.3.f.p/b. p'l). p"If(d)a
7. 1Az snd.to zyx]™ sWAT@LI@a () =1 D2.3.[]
8. [snd.to zyx]" WA r @bl jda = q D2.3.A, D2.2.¢c(d)
9. [snd.o AT @I () £1(d))(d) = 1 D2.3.f, b, D2.2.g[u/d]
10.  [snd.to]™(B)(f'(d))(d) = 1 D2.3.b

O
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Fact 1p:
Let np := (Ax (bmnx A [conl(Ay [al]l(Az snd.to zyx))))
vp = (AxA[Ay(con y A it,(Ay’Irg yy)|(Ay [bush](Az snd.to. zyx))))

Then M, g, Af 'fbfa |=, most[np]vp
iff a=[all” & b =[bush]"
& Set A={d € DM [bmn]"(d) =1 & I!c:[con]"(c) = 1 & [snd.to]"(a)(c)(d) =1} # D
& Dom f = Set A & Vd € Dom f: [con]"(f(d)) = 1 & [snd.to]™(a)(f(d))(d) = 1

Proof:
1. M,g, Af’fbfal=, mostnp]vp
2. [mostnp]]™ &4 [vp]™& 77y =1 D3, D2.3.f
3. @ CSetA=Set[np]"*™ D2.3.af
& Vd € Set A: [vp]" & (d) = 1
4. I CSetA=Dom f D2.3.),
& Dom f = {cE DM A" [np]"*“(c)=1 D2.2.Set F, c(d)

& [np]™*<“ (c) =1 df. {——}
& [np]*" &< (¢) =1}
& V¢ € Dom f: [np]" ¢/ (¢) = 1
& ﬂnp]]M,g,f(c)aN(c) =1
& [np]™ 79 (c) =1
& Vd € Set A: [vp]™ &7 (d) = 1

5. @CSetA={ceDM3Alc’: [np]"*“(c)=1 rearrange
& [np]™#<“(c) = 1
& [np]*#<“ (c) = 1}
& Dom f = Set A
& Vd € Dom f: [np]" ¢/ (d) = 1
& [np] ™1 (d) = 1
& [np] ™7 (d) = 1
& HVPHM,g,f’fhfaP(d) =1

6. DCSetA={ceDM3Alc’: a=[al]” 1'np, 1'nN, 1'nA, 1'vP
& [con]"(c) =1 ~ 1nP, 1nN, 1nA, 1vp
& [bmn]"(c) = 1 & [snd.to]"(a)(c)(c) = 1}
& Dom f = Set A
& Yd € Dom f: a =[all"
& [con]™(f(d)) =1
& [bmn]"(d) = 1 & [snd.to]"(a)(f(d))(d) = 1}
& b =[bush]”

7.  a=[all” & b =[bush]" rearrange
@ CSetA={c€DM[bmn]"(c)=1
& Alc’eDM™: [conl(c) =1 & [snd.to]"(a)(c)(d) = 1}
& Dom f = Set A
& Yd € Dom f: [bmn]"(d) = 1 & [conl"(f(d)) = 1 & [snd.to]"(a)(f(d))(d) = 1} O

31



TSem (Bittner) Top 4: Dekker 1994, 2003a Fall 2006

Fact IN:
Let np := (Ax (bmnx A [conl(Ay [al]l(Az snd.to zyx))))
vp = (AxA[Ay(con y A it,(Ay’Irg yy)|(Ay [bush](Az snd.to. zyx))))

Then M, g, Af 'fbfa |=, most[np]vp
iff Vd € Set A: [con]"(f'(d)) = 1 & [Irgl"(F(d)(f'(d) = 1

Proof:
1. M,g, Af'fbfal=, most[np]vp
2. [mostnp]]™ &4 ([vp]™ &7 ) =1 D3,D2.3.f
3.  VdeESet A: [vp]" ¢ (d) =1 D2.3.af
4.  VdeSet A:[con]"(f'(d) =1 & [Irgl"(f(d)(f'(d)) = 1 1VN
|

Fact 1A:
Let np := (Ax (bmnx A A[conl(Ay [al]l(Az snd.to zyx))))

vp = (Ax A[Ay(con y A it,(Ay’lrg yy)|(Ay [bush](Az snd.to. zyx))))
Then M, g, Af 'fbfa |=, most[np]vp

if I{d € Set Al [snd.to]"(b)(f'(d))(d) = 1} > 1{d € Set Al [ snd.to]"(b)(f'(d))(d) = 0}
Proof:
1. M,g, Af'fbfal=, most[np]vp
2. [mostnp]]™ &4 ([vp]™ &7 ) =1 D3,D2.3.f
3. [mosA™A)[vpl™ &7 ) =1 D2.3.a
4. ISet AN Set[vp]™ &7 | >1Set A — Set [vp] ™ &7 | D2.2.most
5 ISet A N {d € DM [snd.to]"(b)(f'(d))(d) = 1} Iva

>1Set A — {d € D" [snd.to]"(b)(f'(d))(d) = 1}
6. 1{d € Set Al [snd.to]"(b)(f'(d))(d) = 1} JCSetAC DM

> l{d € Set Al [snd.to]"(b)(f'(d))(d) # 1}

|
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