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“. we are convinced that the capacities of

[Montague Grammar| have not been exploited to
the limit, that sometimes an analysis is carried
out 1n a rwal framework simply because it is more

fashionable.” —— Groenendijk & Stokhof,
‘Dynamic Montague Grammar’



Some definitions and some facts

Definition 1 (uparrow)
If neither p nor g occurs freely in ¢:

T:p—d
Ti(s—=t) = (s —=1t) =s—1)

To := Ap. Ag. (¢(g9) N p(9))

Definition 2 (downarrow)
l:d—p
L:((s—=1t)—=p)—p
1P :=P(ANg. T)

Definition 3 (truth)
True:d —t
True: (p—>s—t) >t

True(®) := V(| D)
Fact 1 (| T-elimination) |[T¢ = ¢

L(To)

L[Ap. Ag. (@(g9) A p(9))] g not free in ¢

[Ap- Ag. (6(g9) A p(g))](Ah.T)

—5 Ag- (¢(g) N [Ah. T](g))

—5 Ag. (¢(g) A'T)

= Ag.9(9)

—y @ since g not free in ¢



Fact 2 (failure of T ]-elimination) T|P # &

T(L®)
T(®(AR. T))

Ap. Ag. (P(Ah. T)(g) A p(g))

Let @ := A\p'. A\g'. (¢(g") A p'(k)), then continue:

= Ap. Ag. ([Ap". Ag'. (o(g") A D'(K)] (M. T)(g) A p(g))
—5 Ap. Ag. ([Ag". (¢(g") A [Ah. T](k))](g9) A p(9))

— 5 Ap- Ag. ((@(g) A [Ah. T](k)) N p(g))

—5 Ap. Ag. ((¢(g) A T) A p(9))

= Ap. Ag. (¢(g9) A p(9)) =a AP Ag". (0(9") A P'(9))

Definition 4 (static negation)
If g has no free occurrence in P:

~:d—d
~:(p—os—t)—d

~® = T[Ag. =((12)(9))]
N.B.: If —is generalized negation, define ~® := T—| P.

Fact 3 ~~d =T7|®

~~ D T[Ag. =(1~®)(g)]

TAg. (I T[Ag". =(1®)(g")])(9)]
TAg. —~[Ag". ~(1®)(g)](g)]
—5 T[Ag. 7= (1®)(9)]
il
T(

Ag. (19)(g)]



Definition 5 (dynamic conjunction)
If p has no free occurrence in & or W:

cd—d—d

:(p—p)—@®—p) —>p—0p

(P35 W) :=Ap. 2(¥(p))

Definition 6 (update)

What it means to update an assignment function:

OO0 oo

update : m — e — s — s
update : m — e — (m —e) >m — e

update(d)(z)(g)(d) :=x
update(d)(x)(g)(d") := g(d') provided d # d’

Generously add syntactic sugar: {x/d}g := update(d)(x)(g)

Definition 7 (dynamic existential quantifier)
If there are no free occurrences of p, g, x in P:

E.-m—d—d

E m—o(p—os—t)—p—s—t

EAP := Ap. A\g. JxP(p)({x/d}g)

Definition 8 (remaining connectives)

1. internally dynamic implication: (® = ¥) := ~(® 5§ ~ V)
2. static disjunction: (® or V) := (~® = V)

3. static universal quanitifier: Ad® := ~Ed~P



Fact 4 ~£dP = Ad~®

~EdP

T[Ag.
T[Ag.
T[Ag.
—3 T[Ag.
—5 T[Ag.

~(1€d®)(g)]

(AP Ag'. 3z @ (p") ({=/d}g)]) (9)]
—[Ap'. Ag'. Fz@(p") ({=/d}g")](Ah. T)(g)]
—[Ag". Jz@(Ah. T)({=/d}g")](9)]
—JxP(Ah. T)({x/d}g)]

Ad~®P

~Edrond
~EAT | D
T[Ag.
T[Ag.
—5 T[Ag.
T[Ag.
= T[Ag.
—5 T[Ag.
= T[Ag.

=3z[TL®](Ah. T)({x/d}g)]

=Jz[Ap". Ag". (L) (g") AP (¢")](AR. T)({z/d}g)]
—3z[Ag". (1 2)(g) A [Ah. T](g)N]{z/d}g)]
—3z[Ag". (1 2)(g") A T)]({z/d}g)]

—3z[Ag". (1 ®)(9)]({x/d}g)]

—3x(l®)({x/d}g)]

—JxP(Ah. T)({z/d}g)]



Fact 5 £d® 3 ¥ = £d(P 3 1)

Ed(P s W)

Ap. Ag. 3x(® s V) (p)({z/d}g)

Ap. Ag. 3z[Ap". (¥ (p")](p)({x/d}g)
—p Ap. Ag. Jx@(¥(p))({z/d}g)

Edd 5 ¥
= Ap.[EdP](¥(p))
= Ap. [Ap". Ag. 3z ®(p")({z/d}9)](¥(p))
—5 Ap.- Ag. Jz®(¥(p))({z/d}g)

Fact 6 (£dP = V) = Ad(P = V)

(EdP = V)
= ~(EdP § ~W) definition of =
~Ed(P § ~¥) Facth
Ad~ (D § ~¥) Fact 4
— Ad(® = ) definition of =



Dynamic Montague Grammar

Say P(d) := Ag. P(g(d)) for all P : e — t.

Definition 9 (translation of basic expressions)

[a'] = AP. AQ. Ed;(P(d;) § Q(ds)) :(m—d)— (m—d) —d
[man] := Ad. Tman(d) :m — d
= Ad. Ap. Ag. (man(g(d)) A p(g))
[walks] := Ad. Twalk(d) :m — d
[he;] = AQ.Q(d;) :(m—d) —d
[talks] := Xd. Ttalk(d) :m — d

[a' man] = [a']([man])

= [AP.AQ. Edi (P (d1) § Q(d1))]([man])

= AQ. Edi([man](d1) § Q(d1))

= AQ. Ed1([Ad. Ap. Ag. (man(g(d)) A p(9))](d1) ¢ Q(d1))
= AQ. Edi([Ap. Ag. (man(g(d1)) A p(g))] 3 Q(d1))



[a' man walks] = [a* man]([walks])

= [AQ. Edi([Ap- Ag- (man(g(d1)) A p(9))] § Q(d1))]([walks])

= Edi([Ap. Ag. (man(g(d1)) A p(9))] § [walks](d1))

= £di([Ap. Ag. (man(g(di)) A p(g))] 5 [Ad. Ap’. Ag'. (walk(g'(d)) A p'(g")](d1))
= Edi([Ap- Ag- (man(g(d1)) A p(g))] 5 [Mp". Ag'. (walk(g(d1)) A p'(g")])

= EdiAp”. [Ap. Ag. (man(g(d1)) A p(g)]([Ap". Ag'. (walk(g'(d1)) A p'(g")](P"))
= EdiAp”. [Ap. Ag. (man(g(d1)) A p(g)](Ag'. (walk(g'(d1)) A p"(g")))

= EdiAp”. Ag. (man(g(d1)) A [Ag". (walk(g'(d1)) A p"(9)](9))

= £diAp”. Ag. (man(g(d1)) A walk(g(d1)) A p"(9))

= Ap". Ag". 3z[Ap". Ag. (man(g(d1)) A walk(g(d1)) A p"(g))](p")({z/d1}g")

= Ap". Ag'. 3z[Ag. (man(g(d1)) A walk(g(d1)) A p'(9))({z/d1}g")

= Ap". Ag'. Jz(man({z/di}¢'(d1)) A walk({z/di}g'(d1)) A p'({z/d1}g"))

= Ap". Ag'. 3z(man(z) A walk(z) A p'({z/di1}g"))



Ther talks] = [hei]([talks])
= [AQ. Q(d1)]([talks])

— [talks] (d)

= [Ad. Ap. Ag. (talk(g(d)) A p(g))](d1)
= Ap. Ag. (talk(g(d1)) A p(g))

[a' man walks. hey talks] = [a' man walks] 5 [her talks]

= Ap. [a' man walks]([he: talks](p))

= Ap. [a' man walks]([\p'. A\g'. (talk(g’(d1)) A p'(g')](p))

— Ap. [a" man walks|(Ag'. (talk(g'(d1)) A p(g')))

= Ap. [Ap". Ag. Jz(man(z) A walk(z) A p'({z/di}g))]|(Ag". (talk(g'(d1)) A p(g")))
= Ap. Ag. Jz(man(z) A walk(z) A [Ag". (talk(g'(d1)) A p(9')]({z/d1}g))

= Ap. Ag. Jz(man(z) A walk(z) A talk({z/d}g(d)) A p({z/d1}g))

= Ap. Ag. Jz(man(z) A walk(z) A talk(z) A p({x/d1}g)) g



True([a* man walks. hey talks])

= V,(L[a' man walks. he; talks])

= Vs(L[Ap. Ag. Fz(man(z) A walk(z) A talk(z) A p({z/d1}g))])

= V,([Ap. Ag. Fx(man(xz) A walk(z) A talk(z) A p({z/d1}g))](Ah. T))
= V,[Ag. 3z(man(z) A walk(z) A talk(z) A [Ah. T]({z/di}g))]

= V,[Ag. 3z(man(z) A walk(z) A talk(z) A T)]

= V,[Ag. 3z(man(z) A walk(z) A talk(z))]

= [Ag. Jz(man(z) A walk(z) A talk(z))] = [Ag. T]

— Jz(man(z) A walk(z) A talk(z)) = T

= Jz(man(x) A walk(z) A talk(zx))



