Crosslinguistic compositional semantics (W1)

Appendix: Sample derivations in UC,

Maria Bittner (W1: July 29, 2009)

1. UPDATE WITH NOMINAL CENTERING (UC))

DEFINITION 1 (Lists & infotention states) Let D be a non-empty set.

(Dy"™=D"x D" is the set of T_L-/ists of n topical D-objects (the T-list)

and m background D-objects (the L-/isf).
For any TL-listi= (i1, i) € (D)"", Ti =11 and Li = 2. Thus, i = (Ti, Li).
An n,m-infotention state is any subset of (D)"". & is the absurd state.

DEFINITION 2 (UC; types) The set of UC, types is the smallest set © such that
(1) {t, e} € O, (ii) if a, b € O, then (ab) € O, and (iii) s € O.

DEFINITION 3 (UC, frames) A UC, frame is a set {D,| a € @} of non-empty

pairwise disjoint sets D, s.t. (i) D, = {1, 0}, (ii) D, = {f| D CDom f € D, A
Ran f C Dy}, and (iii) Ds = U, .0 {D)"".

DEFINITION 4 (UCI syntax) Define for all a € O the set of a-terms as follows

i.
ii.
ii.
iv.
v.
vi.
vii.

viii.

iX.
X.

Con, U "Var, U *Var, C Term,

Auy(B) € Termgy, if u, € "Var, U *Var, and B € Term,

BA € Termy, if B € Term,, and 4 € Term,
—A4,(A—B),(A A B),(Av B) € Term,, if A, B € Term;,
Vu,B, u,B € Term,, if u, € "Var, U *Var, and B € Term,
(4=B) & Term, if A, B € Term,

(u - B) € Termy, if u € "Var, U *Var, and B € Term,

T,, L, € Termy,, ifn>1.

A{B} € Term,,, if A € Termy, and B € Termy,
l4,(4;B),(A";B),(A4%5B)E Termygys, if A, B € Term )y

REMARK: A{B} is the global value of anaphor A, in state By,

DEFINITION 5 (UC; models) A UC; model is a pair M = ({D,| a € 6}, []),

1A is the static closure of drs A
(47; B) is a topic-comment sequence of drs’s A and B
(4*; B) is a background-elaboration sequence of drs’s A and B

where {D,| a € 6} is a UC, frame, and [ -] assigns to each 4 € Con, a value
[4] € D..
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ABBREVIATIONS 1 (Projections & dot-extensions). For any non-empty set D,

(X), = the nth coordinate, X, forxeD"™"
(d-x)=(d, X1, ..., X, ford €D, x€ D"
y>x iff y=( - ...(Ym " X)) foryeD" ", xeD"

ABBREVIATIONS 2 For fE p, , , (a1, ...,3,)€E D, x... D,,AC D, x ... D,:

f@i, ..., a,) = f@@)...(a),

(set characterized by f)
(characteristic function of A)

Uf={(@n....a,) f@n...,a) = 1}
=\fEnp,, (A="f)

DEFINITION 6 (UC; semantics). The value [A]° of a term 4 given [-] and an
assignment g is defined as follows (we write (i) ‘X' =Y for ‘X is ¥, if Y is
defined, else X is undefined’, (ii) ‘c[X]’ for ‘[X](c)’, for any ¢ € D, (iii)
‘X[Y/Z)’ for the result of replacing every occurrence of Y in X with Z, and (iv)
use the Von Neumann definition, so 0 = & and 1 = {J}):

i

il.
iii.

vi.
Vil.

Vviii.

iX.

[u]® = g(u) for any u € "Var, U *Var,
[41° = [4] for any 4 € Con,
[Au(B)(d) = [BI" for any d € D,

[BAJ* = [BI*(I41%)

41 = NAJ®

[4 — B]* = IN[4]A\[B]®)
[4 A BIf = [A]*N[B]F
[4v B = [A]*U [BIF
[Vudlf = Noe o, [AT
[FuAl = Use ,, 41
[4=BIF = |[{(d,d)EDd=[4]*rd =[BI* nd=d'}|
[u-BJ¥ = {(gw) - TIBI®), LIBI) for any u € "Var,
= (TI[BI, (g(u) - LIBT®) for any u € ‘Var,
[rJ50) = (T, for any i € D
[LJ80) = (L),
[4{B}]* = *[4I*(0) i€ "[BI}
c[yAlF = *i€le|T:Tj>TiA Lj>1inj€ U(c[4]9)}
c[4; BI¥ = c[AI¥[B]*
¢4 T; BI¥ = {| € ¢[4; B]¥| JaVk € c[4; BI*Tj € c[A]5Fi € c3d: Tk >
Tj > Ti A (T =d A [BIF # [B[Ta)/Lai]]* A ((TK),) = d}
c[A™; BIE = {l € c[4; B¥| JaVk € c[4; BIFj € c[A]¥Ti € ¢Ad: Lk >
Lj-> Lia (L)1 =d A [BIf # [B[La/Ta]I¥ A ((Lk),), = d}
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DEFINITION 7 (UC, defaults). o= *{{( ), ( ))} is the default state.
DEFINITION 8 (Truth) An (sf)st term K is true in M iff Vg: co[K]* # &

ii.

iil.

iv.

3. TOMAKE LIFE EASIER...

Table 1 (UC; variables)

aE 0O Abbrev. Var, var, Name of objects

e X,y X, ¥, Z individuals

s ij TL-lists

st LJ infotention states
Table 2 (drt notation)

Abbrev. for UC term Example
Static relations

A, # B, for —(4=B) Tii#X
A, € B, for BA Lye Li{l}
Local projections (R € {=, #})

T, L for T, L1, T, L
AL for Ai. A x°, x°
A’ for Ai Ai T, L°
AR; B for Ai. A°i R B°i (T#:x)
B{A,,... A,y for A BA i ... A0 enm”(y, T)
(Cl, Cz) for AL Cll A Czl

Local drt-boxes

[u] for Alj. Fu3i(G= (u- i) A Ii) [x]
[C] for Al i Gj [man 1]
[ C] for  Afj. Jui(j=(u- i) A i A Ci) v enm®(y, T)]
Global drt-boxes

[4.€ By|l| for Al Ij n 4) € B{I}) [L, € L]]

M
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2. FROM KALAALLISUT TO UC,: SAMPLE DERIVATIONS

Once upon a time in the Far North (Kalaallisut)

(Long ago) there was a man who had (an) enemy(ies).

angut-qar-pu-q

akiraq-lik-mik.

man-have-DEC;,-3S enemy-with-MOD

[yl man y1; | [y| enm®(y, 1)]

coll[y| man{()]1°
= (O @),
(), @M

= 01

cilld ] enm™(y, L)II
= (O (@),
) @M

=: C2

Kal. syn

UC, syn
UC, sem

Details of ¢1: For any model M and T L-list j € Dy, (1) iff (19):
Coll [yl man{y)11() = 1

O X NNk W=

11.

12.

13.

ColAZAj. AyAi(j = (y -
ColAZA. i = (y -
ColATA. i = (v -
ColAZAj. AyAi(j = (y -

i) A i A (man{y)i)](j) = 1

i) A i A Ak(man y°k)i)]4() = 1
i) A i A man y°)]() =1

i) A Ti A man »)5(G) =1

[ALA. Fy3i(G = (v - i) A Ii A man y)[*(co)(j) = 1
(4. i = (v - i) A Li A man y)[EYO()) = 1
[3y3i(j = (v - i) A Ii A man y) VoV = 1

dd e D.:

[3iG = (v - i) A i A man y)[FPeoliiibal =

.3deDpIeED,

=i A Li A man y[EPelibaliil =

ideD I ED,:

=0- i)]]g[’/col[//j][y/d][i/d =1
A [[[l-]]g[l/co]U/ﬂD’/d][f/i] =1

A [man yJEealVbai = |

depIeD,

i=ly- l‘]]g[”co][//j][y/d][i/i]

AC(i)=1

A [man](d) =1
AdeDp €D,
j=(Ti, (d - Li))

A€ Ve a [man](d)=1

T2.iii.[u|
T2.ii.B(

A-cnv.
T2.ii.4,°, A-cnv
D6.1n3

D6.A

D6.A

D6.1n5, 3

D6.1n5, 3

D6.In5, A

D6.=, g[u/d]
D6.BA, g[u/d]
D6.BA, A, u, g[u/d]

D6.-, g[u/d]
A2.Y
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14.

15.

16.

17.

18.
19.

ideD I ED;:
j=(Ti, (- L)) A i€ (). (W} A [man](d)=1 D7, A2, %
Ide DA€ Dy
= (i, (@ L)) A 1= () () A [man)(@ =1 set theory
ideD I EDy:
= @-ON A T=((), () A [man](d) =1 DLTi, Li
IdeDI ED,:
= (s (@) A 1=((), () A [man](d) = 1 Dl
AdE€D,: j=((), (d)) A [man](d) =1 eliminate i
IdED.: =), (d)) A d € [man] A2.1

In M, "[man] = {a, a'}. Hence:

coll[y| man(y)]1*

= {0, @, (1)~(19), df. M,
(O @M
=C df. ¢

Details of ¢y: For any model M and TL-list j € D, (1) iff (20):

1.

2
3.
4

j€ Vel [yl enm™y, L)IT%)

. JE i€ Ve Tk Tk > Ti A Lk > Li A k € Y (cil[y] enm™(y, 1)]1¥)} D6.|,

j €{i€ Yoy Ik Tk > Ti A Lk > Li A k € Y] enm®y, LY]IF)}  A2X

. je e set thr

A3k Tk > T A Lk > 1j A k € Y(il[y] enm™{(y, 1)]]¥)
i€ Ve A28
A3k Tk > Tj A Lk > 1 A (@[] enm™(y, LK) = 1
i€ Ve D6.1n3
A3k Tk > T A Lk > 1 A [[y] enm®(y, DIEC)(K) =1
j c ”C1
ATk Tk >Tj A Lk > 1

A AA. BRiG = (v - i) A di A (enm™(y, L))*C(K) =1  T2.iii.[u]
j€ Ve
Adk Tk >TjA Lk> 1

AN YA = (v - i) A Ii A enm? y°i LODEC)(K)=1  T2.ii.B(
j€ Ve
Adk Tk >T)A Lk> 1

A LAIA. yAiGi = (v - i) A 1i A enm? y Li)[E(Cr)(K) = 1 T2.i.°

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
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i€ Yo D6.A
Adk Tk >TjA Lk> 1

ARG = i) A Ti A enm® y L)V =
i€ Ve D6.3
Adk Tk >Tj)A Lk> 1

AIdEDIED[j= (- i) A li n enm?” y LieetlViallidl = |

j€ ey

Adkdde D i€ D,: rearrange
Thk>TjaALk> 1A [j=(-i)ali n enm? y LiJWerlAl7alidl =

i€ Ve

A 3k3d € D,3i € Dy:
Tk >Tj A Lk > 1j
rk= ID’ . i]]g[//.;ﬂ[/'/k]b’/d][i/i] Aci=1
A [enm®(d)([L, ety = 1 T2.ii.L
i€ Yo
A3kdd € D,3i € Yor:
Tk >Tj A Lk-> 1j A k=(Ti,(d- Li))
A [enm™](d, (L)) =1
j€ Ve
A3KId E D, k=(T}, (" L)) A [enm?](d, (L)))=1 Al., >, elim.i=]
j€ Ve
A3dE D, {d, (Lj)) € enm?] D3.D,, A2.9
IdE D, j={(), () A d € "[man] details of ¢1
A3d €D, (d, (Lj)) € V[enm?]
3d, d' € Dy j={(), (d)) A d € [man] A (@, (1)),)) € V[enm”]  rearr.
3d,d' € D,: j={(), () A d € Y[man] A (@, (d)),) E "[enm?]  DI.Li
3d,d' € Dz j=((), () A d € Y[man] a (d', d) € [enm”] AL(X),

D6.A, =, BA, A, u, g[u/d]

rearr., A2.Y, D6.-, gluA]

D6.1,, A2.f

In M,, "[man] = {a, a'}, "[enm?] = {{a, @'}, (a’, a)}. Hence:

cild ] enm™(y, LT

= {(O), @, (1)~(20), df. M,
€ @M
=02 df. ¢
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(2,3)" (Once) when he™ was hunting in a kayak ...
qajaq-tur-llu-ni
kayak-use-ELA1-3S
[x| x = L; V| kayak(y), use(T, y)1;

coll[x| x = L]1° Glllyl kayak(y), use(T, YII¥
= @@ = {((a) (b, a)),

(@), @N (@), (b, @}
=G =G

2 he; saw another kayakyop - - -3
alla-mik qajaq-si-ga-mi
other-MOD  kayak-see-FCT-3S
] kayak(y)]; [ L2 € L|[T; [L # Lo]; [see(T, L)];

call[y] kayak(y)]1¥ csl[L, € L|N1° cell[L # L11°
= {(@,{,b,..0), = {@)b,b,..)),
(@), (0", b, ..)), (@, b, .., = {@,b.b,..)),
(@), (b, b, ..)), ((@), (b, b, ..}, (@), (b, 1", ..))}
(b o (@ 5,
=: G5 =: Cs
crlsee(T, L)]¢
= {((@), (0, b,..)),
(@) b, b, .0}

=: Cs

C7

Details of cs: For any model M and T_L-list j € D;, (1) iff (8):

1. (csl[L2 € LNIHG) =1

2. [[Ly € L|]I%Cs)(j) =1 D6.In3
3. [N I A Lyj € L{LECs)() =1 T2.i.L, iv.|
4. [MN. I A LT} LyiTcs)(j) =1 T2.i.€
5. [ A Li{l} Lyl = D6.A
6. cs() =1 A [L {1} eV L es Uiy = 1 D6.A, BA, A, u, g[u/d]
7. je ”CS A [[J_ﬂ]g[l/cs][f/j](j) c {)[J_l{l}]]g[l/(;s][f/j] Az_{}
8. j€Ves A (L) € {(Liy]i€ Yes} D6.1,, A{B}, A2.1%

Given the definition of ¢s above, the global value of L, in ”cs,{(J_i)1| ie ”Cs}
= {b, b'}. Therefore, every TL-list in "'cs passes the test in (8). Thus Cs = Cs.



