TSem 2 (Bittner) Fall 2001

Dynamic Predicate Logic (1)
Composing DRSs by Dynamic Sequencing

. LINEARIZED DRT SYNTAX WITH SEQUENCING

(1)  John entered a bar. He found a chair.

Canonical DRS (K&R '93) Linearized DRS (G&S '91 w/Muskens notation)

box format, concealed identity for names, linear format, usu. with overt identity for names,
anaphora as identity condition anaphora as choice of dref

I x y x' z I [x y z | x = john, bar y, enter xy, chair z, find x7]
| John(x) |

| bar(y) | compositionally derived by dynamic sequencing (;)

| enter(x,y) |

| x'=x | [x y | x = john, bar y, enter xy] ; [z | chair z, find xz]
| chair(z) |

| find(x’, 7) I

I I

(2)  John entered a bar. He didn't find a chair.

Canonical DRS Linearized DRS

Il x y x’ [ [x y | x = john, bar y, enter xy, —[z | chair z, find xz]]
| John(x) |

| bar(y) | compositionally derived by dynamic sequencing (;)

| enter(x,y) [

| x'=x | [x y | x = john, bar y, enter xy] ; [ | =[z | chair z, find xz]]
| |

I 1z 1

| =1 chairiz) | |

I | findx',z) ||

| Il

| I

(3)  If aman owns a donkey, he beats it.

Canonical DRS Linearized DRS

| I [ I [x y | man x, donkey y, own xy] = [ | beat x y]]

'l xy I I x"y’ 1

I | man(x) | | x'=x [

| | donkey(y) | = | y’= [

I | own(x,y) | | beat(x’,y’) | |

[ I I [

I I
DEFINITION 1 (DPL Syntax) (notational variant of G&S '91)
i. If R is an n-ary relation constant and #,, ..., f, are terms, then Rt,...t, is a condition.

If 7, and ¢, are terms, then ¢, = ¢, is a condition.
il. If D and D’ are DRSs then =D, D v D’ and D = D’ are conditions.
iii.  If ¢,,..., ¢, are conditions (m = 1) and x,,...X,, are variables (n = 0), then [x,...x,| ¢, ..., ¢,,] is a DRS.

iv. If D and D’ are DRSs, then D ; D’is a DRS.
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° DPL SEMANTICS: TOTAL ASSIGNMENTS AND DYNAMIC SEQUENCING

NOTATION CONVENTIONS (ala G&S '91)
. For any term ¢, model M =(D,,, I,,), assignment g:
A" &= 1,0 if ¢ is an (individual) constant
= g if ¢ is a variable.
J For any assignments g and A, variables x,...Xx,:
glx,...x,]h abbreviates Vv(v X, A ... AVEX,— h(V) =g(V))
gl 1h abbreviates Yv(h(v) = g(v))

We say that [ ¢ is the value of ¢ in M under g.
Also, given g[x,...x,]h we say that the output (assignment) h differs from the input (assignment) g at most in the
values of x,...x,,.

DEFINITION 2 (DPL Semantics) (G&S '91)
i [Rt,...t]" = {gl (1", ..., [t]" %) € [(R)}
I, =0,]" = {gl[n]"* =[0]"*}
ii.  [-~D™ = {g! ~3n((g, by E1D]™)}
[DvD1” = {gl In(g, hy E[DI" U [D ")}
[D = D1 = {g! Yh((g, hy €[DI" — Fk((h, k) E[D 1"y}
iii.  v[x,..x,1 ¢, ..., ¢, b7 = {g, MW g[x,..x,Jh A hE[OI" A ... A LE )"}
iv. vD;DbB" = {(g, W 3k({g, k) E[DI" A {k, k) E[D ")}
DEFINITION 3 (Truth) (G&S '91)

i A condition ¢ is true in M under g iff g € [¢p]™.
ii. A DRS D is true in M under g iff (g, h) € [D]").

REFERENCES
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DPL (2)

Examples of Simple DRS's and Dynamic Sequencing

EXAMPLE 1: SIMPLE DRS

Given any first order model M = (D,,, I,;) and assignment g, the DRS

[x y z | x = john, bar y, enter xy, chair z, find xz]

is true in M under g iff the equivalent statements (1-7) hold.

1.
2.

An((g, h) El[xy z | x = john, bar y, enter xy, chair z, find xz]|")

Jn(glx y z]h
A h Elx =john]™ A h E[bar Y™ A h E [enter xy]”
A h €[ chair ™ A h € [find xz]™)

Ah(glx y z]h
A h e {k[AY ¥ =[john]™ *}
A h € {kl[y]"* € I,(bar)}
A b€ Lkl {[A™*, [y1M*) € I, (enter)}
A h € K[ € 1,,(chair}
A h € Lkl ™", 1™ ") € 1(find)})

Jn(glxy zlh

A XM P =[johnl™ " A [yI™ " € L(bar) A [A™ ", [yI*"") € I,(enter)

A vzb™ " € I (chair) A {vxb™" vzb" ") € I,/(find))
ArVv(vzxavzy AvEz— g(v) = h())

A h(x) = L(john) A h(y) € L(bar) A {h(x), h(y)) € L,(enter)

A h(z) € 1y(chair) A (h(x), h(z)) € 1,(find))
Ja b c (a=1(john) A b € I (bar) A {a, b) € I,(enter)

A ¢ € I (chair) A {a, c¢) € I,(find))

3b ¢ (b € I ,(bar) A { 1,(john), b) E I,(enter)
A ¢ € L (chair) A {I(john), c) € I,(find))

Cf. corresponding derivation in K&R ‘93 system:
Given any DRT model M = (U,,, Name,,, Pred,,), the DRS K

Xyz

John(x)
bar(y)

X enter y
chair(z)
X find z

is true in M iff the equivalent statements (1—4) hold.

1.
2.

Jh(Dom(h) = {x,y, z} A h verifies K in M)

Ih(Dom(h) = {x, y, 7}
A h verifies John(x) in M A h verifies bar(y) in M A h verifies x enter y in M
A h verifies chair(z) in M A h verifies x find z in M)

Ar(Dom(h) = {x, y, z}
A h(x) = Name,(John) A h(y) € Pred,(bar) A {h(x), h(y)) € Pred,(enter)
A h(z) € Pred,(chair) n (h(x), h(z)) € Pred,(find))

3b ¢ (b € Pred,(bar) A { Name,(John), b) € Pred,(enter)

Fall 2001

G&S.df 3.ii
G&S.df. 2.iii

G&S.df. 2.1
G&S.df. 2.1
G&S;df. 2.1
G&S.df. 2.1
G&S.df. 2.1

abs. equ.
abs. equ.

G&S.df. g[...1h
G&S.df. [
G&S.df. [

eliminate h

eliminate a

K&R.Sem.iii

K&R.Sem.ii

K&R.Sem.i
K&R.Sem.i

eliminate A, h(x)
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A ¢ € Pred,(chair) n (Name,(John), c) € Pred,(find))
EXAMPLE 2: EQUIVALENT DRS SEQUENCE

Given any first order model M = (D,,, I,,) and assignment g, the DRS

[x y | x = john, bar y, enter xy] ; [z | chair z, find xz]

is true in M under g iff the equivalent statements (1-11) hold.

1.
2.

11.

An({g, h) El[x y | x = john, bar y, enter xy] ; [z | chair z, find xz]1™)

An({(g, h) € {(g’, k) Fk({g’, k) E[[x y | x = john, bar y, enter xy]|"
A {k, B’y El[z | chair z, find xz]1")})

3n Ak({g, k) E[[x y | x = john, bar y, enter xy||"
Ak, h)y €[z | chair z, find xz]I")

3n Ik((g, k) € {(g’, k) gx yIk' A k' E [x = johnl™ A k' E [bar 1™ A k' € [enter xy]™}

n (k, h) € {(k', W) k'z]h’ A h' € [chair 21" A b’ € [find xA™})

3Ah Ak(glx ylk A k € [x = john]™ A k E[bar Y1 A k E [enter xy]"
A k[z]h A h E[chair ™ A h € [find xz]™)

3h Ik(glx ylk A K2k
A k E[x =john]™ A k E[bar Y] A k € [enter xy]¥
A h €[ chair I A h E[find x]™)

Fh Fk(Vv(v£2x A v £y — g(v) = k(v)) A Yv(v # 7 = k(v) = h(Vv))
A k E[x =john]™ A k E[bar Y] A k E [enter xy]™
A h €l chair ] A h € [find xz]™)

Ja(Vv(vzxavEy AvEz— gv) =h(V))
A hElx =john]™ A h Ebar Y™ A h € [enter xy|™
A h E [ chair ™ A h € [[find x7]™)

Jn(glx y z]h
A L™ B =johnl™ " A [yI™ " € L(bar) A [A™ ", [yI*"") € I,(enter)
A ™" € L(chair) A ™", [ ") € I,(find))
AnVv(vzxavzy AvEz— gv) = h))
A h(x) = L(john) A h(y) € I(bar) A {h(x), h(y)) € L,[enter)
A h(z) € I/(chair) A {(h(x), h(z)) € I,[(find))

3b ¢ (b € 1 (bar) A { 1,(john), b) € I,(enter)
A ¢ € Ly(chair) a {I,{john), c) € I,(find))

Fall 2001

df 3.ii

df 2.iv

abs. equ.
df 2.iii
df 2.iii
abs. equ.

abs. equ.

rearrange

df. g[...1h

eliminate k

df. g[...]1n
df. 2.i, abs. equ.
df. 2.i, abs. equ.

df. gl...1h
df. [4-¢
df. [4-¢

eliminate A, h(x)
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DPL (3)
Negation and Implication. Dynamic Sequencing Revisited.

. EXAMPLE 3: SIMPLE DRS WITH NEGATION

Given any first order model M = (D,,, I,;) and assignment g, the DRS
[x y | x = john, bar y, enter xy, [z | chair z, find xz]]

is true in M under g iff the equivalent statements (1-9) hold.

1. An((g, h) E[[x y | x = john, bar y, enter xy, =[z | chair z, find xz]]I") G&S.df 3.ii
2. Ah(glx ylh G&S.df. 2.iii,
A h Elx = johnl” A h E[bar I A h E [enter xy]™ abs. equ.

A h €=z chair z, find xz]I™)
3. 3Anglxylh

A B E LK LA™ F = john]™ < G&S.df. 2.i

A B E (K [Y"* E 1, (bar)} G&S.df. 2.i

A b€ Lkl {[A™*, [y1M*) € I, (enter)} G&S;df. 2.i

A h € {ll -3k({L, k) €[z | chair z, find xz]1™)}) G&S.df. 2.ii
4, Ah(g[x ylh

A XM =[johnl™ " A [yI™ " € L(bar) A {A™ ", [yI*"") € I,(enter) abs. equ.

A =3k(h, k) €[z | chair z, find xz]1™)) abs. equ.

5. 3Jnglx ylh
A [X] M. — ﬂjohn]]M’h A ﬂyﬂM he IM(bar) A <|I.X]]M’h, [[y]]Mh> € IM(enter)
A =3k(h[z]k A k € {Nl[2]"" € I(chair)} A k € {1 (™", [21"") € I,(find)})) G&S.df. 2.iii

6. Jh(g[x ylh
A XM B =[johnl™ " A [yI™ " € L(bar) A [A™ ", [yI*"") € I,(enter)

A =3k(h[z]k A [Z0™F € L(chair) A (A" 5, 1" *) € 1,,(find))) abs. equ.
7. AnVvivzx Aav£Ey — g(v) = h(v)) G&S.df. g[...1h
A h(x) = L(john) A h(y) € I(bar) A {h(x), h(y)) € L,[enter) G&S.df. [A4M-#
A =Jk(Vv(v 2 z = h(v) = k(v)) G&S.df. g[...]1h
A k(z) € I[(chair) A (k(x), k(z)) € I,(find))) G&S.df. [A4™#
8. Ja b(a = 1,(john) A b E I,,(bar) A {a, b) € I,,(enter) eliminate &
A =3c(c € I(chair) A {a, ¢) € I,(find))) eliminate k
9. 3b(b € I,(bar) A { I,(john), b) € I,,(enter) eliminate a

A =3c(c € I(chair) a (I (john), c) € I,(find)))
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Cf. corresponding derivation in K&R ‘93 system:

Given any DRT model M = (U,,, Name,,, Pred,,), the DRS K

= | chair(z) |

Xy
John(x)
bar(y)

X enter'y
| z |
| xfind z |

I |
J

is true in M iff the equivalent statements (1-6) hold.

1.
2.

Jh(Dom(h) = {x, y} A h verifies K in M)

Jn(Dom(h) = {x, y}
A h verifies John(x) in M A h verifies bar(y) in M A h verifies x enter y in M
A h verifies =J in M)

Ir(Dom(h) = {x, y}
A h verifies John(x) in M A h verifies bar(y) in M A h verifies x enter y in M
A —k(h C k A Dom(k) = Dom(h) U {z} A k verifies J in M))

Jh(Dom(h) = {x, y}
A h verifies John(x) in M A h verifies bar(y) in M A h verifies x enter y in M
A —k(h C k A Dom(k) = Dom(h) U {7}
A k verifies chair(z) in M A k verifies x find z in M))

Ih(Dom(h) = {x, y}
A h(x) = Name,(John) A h(y) € Pred,(bar) A {h(x), h(y)) € Pred,(enter)
A =k(h C k A Dom(k) = Dom(h) U {z}
A k(z) € Pred,(chair) A {k(x), k(z)) € Pred,(find)))

Ab(b € Pred,(bar) n { Name,(John), by € Pred,,(enter)
A —~dc(c € Pred,(chair) A (NameM(John), c) € Pred,(find)))

Fall 2001

K&R.Sem.iii

K&R.Sem.ii

K&R.Sem.i(f)

K&R.Sem.ii

K&R.Sem.i

K&R.Sem.i

eliminate A, h(x)
eliminate &, k(x)
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EXAMPLE 4: EQUIVALENT DRS SEQUENCE

Given any first order model M = (D,,, I,;) and assignment g, the DRS

[x y | x = john, bar y, enter xy] ; [ | =[z | chair z, find xz]]

is true in M under g iff the equivalent statements (1-14) hold.

1.
2.

10.

12.

13.

14.

An((g, h) El[x y | x = john, bar y, enter xy] ; [ | =z | chair z, find xz]]1™)

An((g, h) € {(g’, ) Fk({g’, k) E[[x y | x = john, bar y, enter xy]|"
Ak, By €[ 1 =[z | chair z, find xz)11")})

3h 3k({g, k) El[x y | x = john, bar y, enter xy]|"
Ak, hy €[ | =z | chair z, find xz]11™)

3n Ik((g, k) € {(g’, k) gx yIk' A k' E [x = john]™ A k' E [bar 1™ A k' E [enter xy]™}

Ak, b)Y € {(k', RN K Th' A h' €=z | chair z, find xz]1})

3An Ak(glx ylk A k € [x = john]™ A k E[bar Y1 A k € [enter xy]"
A k[ 1k A h €[z | chair z, find xz]]™)

3h Jk(g[x ylk A k[ 1A
A k Ex = john]™ A k E[bar yI™ A k E [enter xy]™
A h €[=[z | chair z, find xz]1™)

Fr k(Vv(v £#x A v£EyY — g(v) = k(v)) A Yv(k(v) = h(v))
A k Ex =john]™ A k E[bar Y] A k € [enter xy]¥
A h €=z | chair z, find xz]I™)

Aa(Vv(v£x A v £y — gv) = h(v))
A h Elx =john]” A h €[bar YI™ A h € [enter xy]™
A h €[-[z | chair z, find xz]]™)

Jn(glx ylh
A hElx =john]™ A h Ebar Y™ A h € [enter xy|™
A h € LIl ~k(l[z)k A k € [chair 4" & k € [find x2]")})

3h(glx ylh
A h Elx =john]™ A h Ebar Y™ A h € [enter xy|”
A =k(h[z]k A k € [chair Z]™ A k € [find xz]™))

3n(glx ylh
A L™ P =[johnl™ " A [yI™ " € Lbar) A A", [yI*"") € I,(enter)
A =k(hlz]k A 2™ * € L (chair) A [A™ 5, 1™ %) € I, (find)))

An(Vviv£#x A v£EyY — g(v) = h(v))
A h(x) = L (john) A h(y) € I,(bar) A {h(x), h(y)) € I,,(enter)
A ~k(Vv(v £z — h(v) = k(v))
A k(z) € 1(chair) A {k(x), k(z)) € I,/(find)))

Ja b(a=I,(john) A b € I,(bar) A {a, b) E I,(enter)
A =¢ (¢ € I(chair) A {a, c¢) € I,(find)))

3Ab(b € I(bar) A { I,(john), b) € I,(enter)
A =3c(c € I(chair) A (I,,(john), c) € I,(find)))

Fall 2001

df 3.ii

df 2.iv

abs. equ.
df 2.iii
df 2.iii
abs. equ.

abs. equ.

rearrange

dfgl...]h

eliminate k&

df. gl...1h

df. 2.ii

abs. equ.

df. 2.1, abs. equ
df. 2.1, abs. equ

df. g[...1h
df. [4"-¢
df. n[... ]k
df. 4" ¢

eliminate &
eliminate k

eliminate a
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° EXAMPLE 5: SIMPLE DRS WITH IMPLICATION

Given any first order model M = (D,,, I,;) and assignment g, the DRS
[x y | x = john, bar y, enter xy, =z | chair z, find xz]]
is true in M under g iff the equivalent statements (1-9) hold.
1. An({g, h) El[x y | x = john, bar y, enter xy, =z | chair z, find xz]11")

2. Jh(glx ylh
A hE[x =john]™ A h €[bar Y| A h € [enter xy|¥
A h €[z | chair z, find xz]]™)

3. An(glx ylh
A h € {kI ™ * = john]™ ¥}
A h € {KyI™* € I,,(bar)}
A b€ Lk {A™ 5 11" *) € I (enter)}
A h e {ll -3k(L, k) E 11z | chair z, find xz]1")})

4, Jh(g[x ylh
A L™ P =[johnl™ * A L [YI™ " € L(bar) A (™", [Y]™") € I,(enter)
A =3k((h, k) €[z | chair z, find xz]1"))

5. Ah(g[x ylh
A LA™ " =[john]™" A L[YIM" € Lbar) A ™", [y]"") € I,(enter)
A ~Jk(h[zlk A KE {Ul[AM ' € I/(chair)} A k€ {ll ([[x]]M’ L™ l> € I,(find)}))

6. Ah(g[x ylh
A LM " =johnl™ " A L[y)™" € L(bar) A (""", [y]"") € I,/(enter)
A =3k(h[z]k A [2™* € I(chair) A {x]"*, [ *) € I,[(find)))

7. Ar(Vv(v£x A v £y — gv) = h(v))
A h(x) = L(john) A h(y) € L(bar) A {h(x), h(y)) € L,enter)
A Jk(Vv(v 2z = h(v) = k(v))
A k(z) € I(chair) A (k(x), k(z)) € I,(find)))

8. Ja b(a = I,(john) A b € I (bar) A {a, b) € I,enter)
A =3c(c € I(chair) A {a, ¢) € 1,(find)))

9. 3Ab(b € I(bar) A { I, (john), b) € I,(enter)
A =3c(c € L(chair) A {I,(john), c) € I,(find)))
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G&S.df 3.ii

G&S.df. 2.iii
abs. equ.

G&S.df. 2.1
G&S.df. 2.1
G&S:df. 2.1
G&S.df. 2.ii

abs. equ.
abs. equ.

G&S.df. 2.iii

abs. equ.

G&S.df. g[...1h
G&S.df. [
G&S.df. g[...1h
G&S.df. [

eliminate /
eliminate k

eliminate a



