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Lecture 19 
 TENSE, MOOD, AND CENTERING 

 
1. Grammatical paradigms as (re)centering systems 

¥ English: TENSE paradigm    ¥ Kalaallisut: ILLOCUTIONARY MOOD paradigm 

(1E) non-past    (1K) declarative 
 I  am  busy.     ulapig-pu-nga.    
 1SG  be.NPST busy     busy-DEC.IV-1SG 
       I am busy. 
(2E) past     (2K) interrogative 
 I  was  busy.     ulapig-pi-t? 
 1SG  be.PST  busy      busy-QUE-2SG 
       Are you busy? 
 (3E) vivid future    (3K) imperative 
 I  will  be busy.    ulapig-gi-t! 
 1SG  WILL   be busy    busy-IMP-2SG 
       Get busy! 

¥ TENSE as temporal (re)centering   ¥ ILLOCUTIONARY MOOD as modal (re)centering 

  (0) default topics induced by initial context !p0, e0" 
  Tw0 #  Tp0 ¥ Te0: e0-ctr speaks 
     | Tt 0: e0-instant 

 (1E) (Tw0-real) state current at Te0-instant   (1K) Tw0-real Te0-verifiable state current at Tt 0 (= Te0-inst) 
       T!  recentered to Tp1 (= Stalnaker's CG update) 
 1SG  be.NPST busy     busy-DEC.IV-1SG 
  Tw0 #  Tp1 ¥ Te0: e0-ctr speaks, updates CG to Tp1 $  p0 
     | Tt 0: e0-instant 
       ÐÐÐÐÐÐ s2: e0-ctr is busy 

(2E) Te0-past event e1 – concurrent state s2   (2K) Tw1-real Te0-verifiable state current at Tt 0 (= Te0-inst) 
 T% recentered to Tt 1 (= T% accommodation)    T! t centered on TQ1 (= Hamblin question raised) 
 Jim leave.PST  today .  Sue be.PST asleep .     busy-QUE-2SG 
Tw0 #  Tp2 ¥ Te0: e0-ctr speaks, upd. CG to Tp2 $  p0 

Tw0 #  Tp0 ¥ Te0: e0-ctr speaks to e0-ctr&, 
       raises question TQ1 = {p1}  
  | t 0: e0-instant | Tt 0: e0-instant   
 ||||  Tt 1: e0-past ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 ¥  e1: Jim leaves within e0-day w1 #  p1 $  Tp0 yes-answer to TQ1 = {p1}  
 ÐÐÐÐÐ  s2: Sue is asleep ÐÐÐÐÐÐ s1: e0-ctr& is busy 

(3E) vivid future event e1 – consequent state |CON|(e1) (3K) Tw1-real state, verifiable from end of |CON|(Te0)  
 T" recentered to Tt 12 (= T% update)    ' !  centered on ' p1 (= Lewis's compliance sphere) 
 Jim leave.NPST today .  Sue WILL be upset .     busy-IMP-2SG 
Tw0 #  Tp2 ¥ Te0: e0-ctr speaks, upd. CG to Tp2 $  p0 

Tw0 #  Tp0 ¥ Te0: e0-ctr speaks to e0-ctr&, 
       introduces e0-prospect p1 

  | t 0: e0-instant | t 0: e0-instant 
  |||| (T)t 11: e0-future ||||||| Tt 1 = time of |CON|(e0) 
      (compliance frame) 
  ¥ e1: Jim leaves within e0-day ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
   |||| Tt 12 $  time of CON e1 w1 #  p1 $  Tp0 p1-prospect realization sphere 
   ÐÐÐÐ s2: Sue is upset ¥ |BEG|(s1): e0-ctr& gets busy, 
         end of |CON|(e0) 
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2.  Update with Centering (UC) 

DEFINITION 1.1 The set of UC types is the smallest set Typ s.t. (i) t, #, ", $, %, &, s #  Typ, (ii) (ab) #  Typ if a, b #  Typ      
The set of discourse object types is DTyp = {#, ", $, %, &, &t} (  {(at): a #  {#, ", $, %, &, &t}}  

ABBREVIATIONS 1   
D := s# E := s$  W   :=   s&   a1É anb   :=   (a1É( anb))  
T := s%  S := s% !    :=  &t  [ ]  :=  (st)st  a1É an[ ]  := [a1É an]  

DEFINITION 1.2 (Basic UC terms). For each type a #  Typ, the basic UC terms include:   
a #  Typ  ' Var a  TVar a Cona   Name of objects 
#  x, y x, y ole   (ordinary) individuals 
"   t t    times 
$  e e    events 
%  s s    states (of individuals) 
&  w, v w, v    worlds 
!   p, q p, q    propositions  
#t  X, Y  X, Y    sets of individuals 
        
! t  Q  Q    sets of propositions 
D  x, y     dynamic #-concepts 
        
W  w, v     dynamic &-concepts 
&%#t   sick, busy, É    &%#-relations 
&$#t   speak, leave, É    &$#-relations 
s  i, j, k, h     indices (aka topic-background lists)  
st  I, J     infotention states 
[ ]  K     updates 
[W]  W, V     dynamic propositions 
[SW] S     dynamic properties of %-concepts 
[EW] E     dynamic properties of $-concepts 
[DW] P     dynamic properties of #-concepts 
[TDW] T     dynamic relations btw. "-concepts and #-concepts 

DEFINITION 1.3 (UC syntax). For each type a #  Typ the set of a-terms is defined as follows: 
b  A #  Terma if A #  Cona (  TVar a (  ' Var a 
A  BA #  Termb if B #  Termab & A #  Terma 
'   ' ua(B) #  Termab  if ua #  TVar a (  ' Var a & B #  Termb  
C  ÂA, (A )  B), (A *  B), (A + B) #  Term t  if A, B #  Term t  
Q  , uaB, - uaB #  Term t  if ua #  TVar a (  ' Var a & B #  Term t 
=  (A = B) #  Term t  if A, B #  Terma 
<  (A .  B), (A < B) #  Term t  if A, B #  Term" 
|/|  CON A #  Term%  if A #  Term$ 
  BEG A, END A #  Term$  if A #  Term% 
  CTR A, CTR& A #  Term#  if A #  Term$ (  Term% 
  ( W A #  Term"  if W #  Term& & A #  Term$ (  Term% 
(/)  (ua / B) #  Terms  if a #  DTyp, ua #  TVar a (  ' Var a & B #  Terms 
a  Tan, ' an #  Termsa if a #  DTyp & n #  {1, 2, É}  
{}   A{ B} #  Termat if a #  DTyp, A #  Termsa & B  #  Termst 
;  (A; B), (A T; B), (A ' ; B) #  Term(st)st if A, B #  Term(st)st 

DEFINITION 2.1 (UC frames). A UC frame is a set of sets {Da} a #  Typ such that:  
i. D#, D$, D%, D", D& and Dt are non-empty pairwise disjoint sets, Dt = {1, 0}, and  
 D"  = { t | 0  .  t  $  Z & , n, n), n* #  Z: n #  t  & n* #  t  & n < n) < n* )  n) #  t }  
ii.  Ds  =  ( n, m

 
1 0 (Dn

 2 Dm), where D = ( a #  DTyp Da 
iii.  Dab  = { Ä| 0  .  Dom Ä $  Da & Ran Ä $  Db}  
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ABBREVIATIONS 2 (lists, projections, dot-extensions). Let D = ( a #  DTyp Da. 
¥ For i  = !i 1, i 2" #  Dn 2 Dm, Ti  = i 1 is the topic list & ' i  = i 2 is the background list of i  
¥ For x #  Dn + m, (x)n is x n (nth coordinate) & (x)a is the subsequence of type a coordinates 
¥ For d #  D, x  #  Dn: (d / ! ") = !d" & (d / x) := !d, x1, É, x n"   (d-extensions) 
¥ For x #  Dn, y  #  Dn + m: y  dot-extends x , y /> x, iff - d1É dm #  D: y  = (d1 / É( dm / x)) 

DEFINITION 2.2 (UC-models and assignments)  
¥ A UC-model is a triple M = !{ Da} a #  Typ, /, |/|" s.t. {Da} a #  Typ is a UC-frame, g/k assigns gAk #  Da to each non-logical  
 constant A #  Cona, and |/| assigns |B| to each logical constant B #  {CON, BEG, END, CTR, CTR&, ( }  such that: 
 i. |CON| #  D$% 
  |BEG|, |END| #  D%$ 
  |CTR|, |CTR&| #  { Ä$ (  Ä%| Ä$ #  D$# & Ä% #  D%#}      
  |( | #  { Ä$ (  Ä%| Ä$ #  D&$" &  Ä% #  D&%"}     
 ii.  , a #  {$, %} , A #  Con&a#t, w, ev , d: !ev , d" #  {} A(w) )  d = |CTR|(ev ) 
 iii.  , w, e, t (|( |(w, e) = t  )  - n: t  = {n} & |( |(w, |BEG|(|CON|(e))) = {(n + 1)}) 
  , w, s, t (|( |(w, s) = t  )  |( |(w, |BEG|(s)) = {inf < t }  & |( |(w, |END|(s)) = {sup< t } ) 
 iv. , t , t & #  D": t  <" t & iff , m #  t , n #  t &(m < n) 
¥ An M-assignment is a function g that assigns g(u) #  Da to each variable u #  TVar a (  ' Var a. If d #  Da then g[u/d] is  
 the M-assignment s.t. (i) g[u/d](u)) = g(u)) for all u) ! u, (ii) g[u/d](u) = d. 

ABBREVIATIONS 3 (Functions & sets). For Ä #  Da1É an t and !a1, É, an" #  Da1 2 É 2 Dan:  
¥ {} (Ä) = { !a1,É an": Ä(a1,É an) = 1} (set characterized by function Ä)  
¥ 3(A) (characteristic function of set A) is the function Ä such that {} (Ä) = A 

DEFINITION 2.3 (UC semantics). The value Ag of a term A on a model M = !{ Da} a #  Typ, g/k" under an assignment g is 
defined as follows (We write (i) cÄ for Ä(c), (ii) ÔX  YÕ for ÔX is Y, if Y is defined, else X is undefinedÕ, (iii) ‘X[Y/Z]’ for 
the result of replacing every occurrence of Y in X with Z, and (iv) 0 = 0  and 1 = {0 })  
b gAkg  =  gAk   if A #  Cona 
  =  g(A)    if A #  TVar a (  ' Var a 
A gBAkg    gBkg(gAkg)    

'  g' ua(B)kg(d)    gBkg[u/d] for any d #  Da 
C gÂAkg   (1 Ð  gAkg)  
 g(A )  B)kg   (1 Ð (gAkg Ð  gBkg))  
 g(A *  B)kg   (gAkg 4  gBkg)  
 g(A + B)kg   (gAkg (  gBkg)  
Q g, uaAkg = 1   if , d #  Da: gAkg[u/d] = 1 
  = 0  otherwise 
 g- uaAkg = 1   if - d #  Da: gAkg[u/d] = 1 
  = 0  otherwise 
= g(A = B)kg =  1   if gAkg, gBkg #  Da & gAkg = gBkg  
  =  0  if gAkg, gBkg #  Da & gAkg ! gBkg 
< g(A < B)kg =  1   if gAkg, gBkg #  D" & gAkg <" gBkg  
  =  0  if gAkg, gBkg #  D" & ~(gAkg <" gBkg) 
 g(A .  B)kg =  1   if gAkg, gBkg #  D" & gAkg .  gBkg  
  =  0  if gAkg, gBkg #  D" & ~(gAkg .  gBkg) 
|/|  gBAkg   |B|(gAkg)  for any B #  {CTR, CTR&, CON, BEG, END}  
  g( W Akg   |5|(gWkg, gAkg) 
/ g(ua / B)kg     !(g(ua) / TgBkg), ' gBkg"  for any ua #  TVar a 
    !TgBkg, (g(ua) / ' gBkg)"  for any ua #  ' Var a 
a gTank

g(i )    ((Ti )a)n  for any i  #  Ds 
 g' ank

g(i )    ((' i )a)n  for any i  #  Ds 
{}  gA{ B} kg    3{ Ag(i )| i  #  {} Bg}   
; c(A; B)g  cAgBg for any c #  Dst 
 cA T; Bg    { k #  c(A; B)g| - a(- j  #  cAg- i  #  c: Tj  /> Ti  & (Tj )1 #  Da & - n: Bg ! B[Ta1/Tan]

g)}  
 cA ' ; Bg    { k #  c(A; B)g| - a(- j  #  cAg- i  #  c: ' j  /> ' i  & (' j )1 #  Da & - n: Bg ! B[' a1/' an]

g)}  
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DEFINITION 3.1 (Initial context & default state). An initial context is a pair !p0, e0" #  D!  2 D$  such that:  
i.   {} p0 ≠ 0   
ii .  , w #  {} p0: !e0, |CTR|(e0)" #  {}gspeakk(w)  
iii. , w #  {} p0: !e0, |CTR|(e0), |CTR&|(e0)" #  {}gaddressk(w)  
iv. - t , w #  {} p0: |( |(w, e0) = t  
This induces the default state * !p0, e0"  =  3{ !!t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0)} 

DEFINITION 3.2 (Topic, assertion, truth value). Given an initial context !p0, e0" the set of primary topics introduced by an 
(st)st-term K is Tp0 , e0 K = {(Ti )1| , g: i  #  {}

Kg(*!p0, e0")}.   
i.   in !p0, e0" the speaker uses K to assert a proposition q #  D!  iff  Tp0 , e0 K = {q}  

ii. uttered in !p0, e0", K is true in world w, iff  - q #  D! : Tp0 , e0 K = {q} &  w #  {} q 
 uttered in !p0, e0", K is false in world w, iff  - q #  D! : Tp0 , e0 K = { q} &  w 6  {} q 

ABBREVIATIONS 4 (Syntactic sugar) 
i. Set theory 
 Aa #  Bat := BA   
 Aa 6  Bat := ÂBA  
 (Aat 4  Bat) := ' ua(u #  A *  u #  B)   
 (Aat $  Bat) := , ua(u #  A )  u #  B)   
 (A" $  B") := (A = B + A .  B) 
 (A" 7 B") := (A = B + A < B)  
 SG A" := - u"(u $  A) *  Â- u"(u .  A)   
ii.  (Local) dynamic terms 
 Ta, ' a := Ta1, ' a1  if a #  DTyp    
 Aa¼ := ' i(A)  if a #  DTyp 
  := A   if a #  { sb| b #  DTyp}  
 (Bab Asa)¡  := ' i. B A¡i 
 (BW A) := ' i. B W¡i A¡i      
iii.  (Local) conditions 
 BW!A1, É, An" := ' i. B W¡i A1¡i É An¡i     
 (A R B)¼   := ' i. A¼i R B¼i     R #  {=, $ , . , 7, <, # }  
 (A RW B)   := ' i. ( W¡i A¼i R ( W¡i B¼i     R #  {=, $ , . , 7, <} 
 (A RW T)   := ' i. ( W¡i A¼i R T¼i     R #  {=, $ , . , 7, <} 
 (T RW A)   := ' i. T¼i R 5W¡i A¼i     R #  {=, $ , . , 7, <} 
 (C1, C2)   := ' i(C1i *  C2i) 
iv. (Local) drt-boxes 
 [C] := ' I' j(Ij *  Cj)       
 [u1É un] :=  ' I' j - u1É un- i(j = (u1 / É( un / i)) *  Ii) 
 [u1É un| C] :=  ' I' j - u1É un- i(j = (u1 / É( un / i)) *  Ii *  Ci) 
v. Substates & global terms 
 IB1:iÉ Bn:i  := ' j(Ij *  B1j = B1i *  É Bnj = B1i) 
 (A 4  B{|})   := ' I' j(A¡j 4  B{ I})  

vi. Global drt-boxes 
 [A) R A{|}]   := ' I' j(Ij *  A)Ij R A{ I})    R #  {=,  $ , . , # , 6 }  
 [A) R A{|B1É Bn}]  := ' I' j(Ij *  A)Ij R A{ IB1:jÉ Bn:j})    R #  {=,  $ , . , # , 6 }  
 [u| u R A{|}]   := ' I' j - u- i(j = (u / i) *  Ii *  u R A{ I})   R #  {=,  $ , . , # , 6 }  
 [u| u R A{|B1É Bn}]  := ' I' j - u- i(j = (u / i) *  Ii *  u R A{ IB1:i…Bn:i})   R #  {=,  $ , . , # , 6 }  
 (" K)  := ' I' j(Ij *  KI = I)   (Beaver presupposition) 
 (PK)  := ' I' j(Ij *  T&1{ KI} = T&1{ I})    (Stalnaker presupposition) 
 0  := ' I' j Â(j = j)   (absurd update) 
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2.  From UC translation to truth 

EXAMPLE 1 
(*)   * !p0, e0"   
:=   3{ !!t , w, p0, e0", ! ""| w #  {} p0 &  t  = |( |(w, e0)}     
Tw0 #  Tp0   ¥  Te0: e0-ctr speaks up 
    |  Tt 0 = |( |(w0, e0): e0-instant 

(1)  I am busy .  
(1&) P[T$ 7T& T"]; (([s| (CTR T$ = CTR s)¡]; [ busyT&!' %, CTR ' %"]) ' ; [T" . T& ' %]); [p| p = T&{|}]  
8 P[T$ 7T& T"]; [s| busyT&!s, CTR T$"]; [T" . T& ' %]; [p| p = T&{|}]  

Updates: 
P* *!p0, e0"[T$ 7T& T"]g    
:= ' I' j(Ij *  ( T&j T$1j 7 T"1j)g(*!p0, e0")  
=   3{ j  #  {} (* !p0, e0")| |( |(((Tj )&)1, ((Tj )$)1) 7 ((Tj )")1}    
=   3{ !!t , w, p0, e0", ! ""| w #  {} p0 &  t  = |( |(w, e0) & |( |(w, e0) 7 t }   = *!p0, e0" 

  *!p0, e0"
P[T$ 7T& T"]g    

:= ' I' j(Ij *  ( T&j T$1j 7 T"1j *  T&1{ ' i(Ii *  ( T&i T$1i 7 T"1i)} = T&1{ I}) g(* !p0, e0")  
=   3{ j  #  {} (* !p0, e0")| |( |(((Tj )&)1, ((Tj )$)1) 7 ((Tj )")1 
  & { ((Ti )&)1| i  #  {} (*!p0, e0"[T$ 7T& T"]g)} = {((Ti )&)1| i  #  {} (*!p0, e0")}}    
=   3{ j  #  {} (* !p0, e0")| {((Ti )&)1| i  #  {} (* !p0, e0")} = {(( Ti )&)1| i  #  {} (* !p0, e0")}}  = *!p0, e0" 
1 * !p0, e0"[s| (CTR T$ = CTR s)¡] kg 
:=  ' I' j - s- i(j = s / i *  Ii *  CTR T$1i = CTR s)kg(* !p0, e0") 
=   3{ !!t , w, p0, e0", !s""| w #  {} p0 & t  = |( |(w, e0) &  |CTR|(e0) = |CTR|(s)}     =: c1 
2 c1[busyT&!' %, CTR ' %"]kg 
:=  ' I' j(Ij *  busyT&j(' %1j, CTR ' %1j))kg(c1) 
=   3{ !!t , w, p0, e0", !s""| w #  {} p0 &  t  = |( |(w, e0) & !s , |CTR|(e0)" #  {} busy(w)}   =: c3 

3 c3[T"  . T& ' %]kg 
:=  ' I' j(Ij *  T"1j .  ( T&j ' %1j)kg(c4) 
=   3{ !!t , w, p0, e0", !s""| w #  {} p0 &  t  = |( |(w, e0) & !s , |CTR|(e0)" #  {} busy(w) &  t  .  |( |(w, s)}  =: c4 

4 c4g[p| p = T&{|}] kg 
:= ' I' j - p- i(j = p / i *  Ii *  p = T&1{ I}) g(c5) 
=   3{ !!p1, t , w, p0, e0", !s""| w #  {} p0 &  t  = |( |(w, e0) & !s , |CTR|(e0)" #  {} busy(w) & t  .  |( |(w, s)  
  & p1 = 3{ v  #  {} p0| - s&: !s&, |CTR|(e0)" #  {} gbusyk(v) & |( |(v , e0) .  |( |(v , s&)}}   =: c5 

Set of primary topics: 
 Tp0 , e0 (1&)  
=  {( Ti )1| , g: i  #  {} (1&)g(*!p0, e0")}  
=  {( Ti )1| i  #  {} c5}  
=  { p1}  
where p1 = 3{ v  #  {} p0| - s : !s , |CTR|(e0)" #  {} gbusyk(v) & |( |(v , e0) .  |( |(v , s)}  

Truth:  
Uttered in !p0, e0", (1&) is true in w, 
iff  w #  {} p0 &  - s : !s , |CTR|(e0)" #  {} gbusyk(w) & |( |(w, e0) .  |( |(w, s) 

Model: 
Tw0 #  Tp1 $  p0 ¥   Te0: e0-ctr speaks, updates CG to p1  
 |   Tt 0 = |( |(w0, e0): e0-instant 
 ÐÐÐÐÐÐÐ    s 1: e0-ctr is busy 
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EXAMPLE 2 
(*)   * !p0, e0"   
:=   3{ !!t , w, p0, e0", ! ""| w #  {} p0 &  t  = |( |(w, e0)}     
Tw0 #  Tp0   ¥  Te0: e0-ctr speaks up 
    |  Tt 0 = |( |(w0, e0): e0-instant 

(2)  Jim has left .  
(2&) [x| (x = jim)¼]; P[T$ 7T& T"]; (([e| (T# = CTR e)¡]; [ leaveT&!' $, CTR ' $"]; [s| (s = CON ' $)¡]) ' ;  
 [T" . T& ' %]); [p| p = T&{|}]  
8 [x| (x = jim)¼]; P[T$ 7T& T"]; [e| leaveT&!e, T#"]; [s| (s = CON ' $)¡]; [ T" . T& ' %]; [p| p = T&{|}]  

Updates: 
1 *!p0, e0"[x| (x = jim)¡]g   
:=  ' I' j - x- i(j = x / i *  Ii *  x = jim)g(* !p0, e0")     
=   3{ !!gjimk, t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0)}   =: c1 
P1 c1

P[T$ 7T& T"]g    
:= ' I' j(Ij *  ( T&j T$1j 7 T"1j *  T&1{ ' i(Ii *  ( T&j T$1i 7 T"1i)} =  T&1{ I}) g(c1) = c 1 
2 c1[e| (T# = CTR e)¡] kg 
:=  ' I' j - e- i(j = e / i *  Ii *  T#1i = CTR e)kg(c1) 
=   3{ !!gjimk, t , w, p0, e0", !e""| w #  {} p0 & t  = |( |(w, e0) & gjimk = |CTR|(e)}     =: c2 
3 c2[leaveT&!' $, CTR ' $"]kg 
:=  ' I' j(Ij *  leaveT&j(' $1j, CTR ' $1j))kg(c2) 
=   3{ !!gjimk, t , w, p0, e0", !e""| w #  {} p0 & t  = |( |(w, e0) & !e, gjimk" #  {} leave(w)}   =: c3 

4 c3[s| (s = CON ' $)¡]  kg 
:=  ' I' j - s- i(j = s / i *  Ii *  s = CON ' $1i) kg(c3) 
=   3{ !!gjimk, t , w, p0, e0", !s, e""| w #  {} p0 &  t  = |( |(w, e0) & !e, gjimk" #  {} leave(w) & s  = |CON|(e)}  =: c4 

5 c4[T"  . T& ' %]kg 
:=  ' I' j(Ij *  T"1j .  ( T&j ' %1j)kg(c4) 
=   3{ !!gjimk, t , w, p0, e0", !s, e""| w #  {} p0 &  t  = |( |(w, e0) & !e, gjimk" #  {} leave(w) &  s  = |CON|(e)  
  &  t  .  |( |(w, s)}     =: c5 
6 c5g[p| p = T&{|}] kg 
:= ' I' j - p- i(j = p / i *  Ii *  p = T&1{ I}) g(c5) 
=   3{ !!p1, gjimk, t , w, p0, e0", !s , e""| w #  {} p0 &  t  = |( |(w, e0) & !e, gjimk" #  {} leave(w) &  s  = |CON|(e)  
  &  t  .  |( |(w, s) & p1 = 3{ v  #  {} p0| - e&: !e&, gjimk" #  {} gleavek(v) & |( |(v, e0) .  |( |(v, |CON|(e&))}}  =: c6 

Set of primary topics: 
 Tp0 , e0 (2&)  
=  {( Ti )1| , g: i  #  {} (2&)g(*!p0, e0")}  
=  {( Ti )1| i  #  {} c6}  
=  { p1}  
where p1 = 3{ v  #  {} p0| - e: !e, gjimk" #  {} gleavek(v) & |( |(v, e0) .  |( |(v, |CON|(e))}  

Truth:  
Uttered in !p0, e0", (2&) is true in w, 
iff  w #  {} p0 & - e: !e, gjimk" #  {} gleavek(w) & |( |(w, e0) .  |( |(w, |CON|(e)) 

Model: 
Tw0 #  Tp1 $  p0 ¥   Te0: e0-ctr speaks, updates CG to p1  
 |   Tt 0 = |( |(w0, e0): e0-instant 
 ¥    e1: Jim leaves 
 ÐÐÐÐÐÐÐ    s 1 = |CON|(e1): Jim is away 
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Lecture 20 
 CENTERING THEORY OF TENSE 

1. Tense as topic time anaphor 

¥ Non-past (= present) states (sec. 3) 
(i) Jim has1 left. 
 [x| (x = jim)¡];  P[T$ 7T& T"]; [e| leaveT&!e, T#"]; [s| (s = CON ' $)°]; [T" . T& ' %]; [p| p = T&{|}]  
(ii ) I am1 upset. 
 P[T$ 7T& T"]; [s| upsetT&!s, CTR T$"]; [T"  . T& ' %]; [p| p = T&{|}]  
Tw0 #  Tp2 $  p1 $  p0  ¥  Te0: e0-ctr speaks, updates CG to Tp2 $  p1 $  p0 
    |  Tt 0 = |( |(w0, e0): e0-instant 
   ¥   e1: Jim leaves 
  ÐÐÐÐÐÐÐÐÐÐÐ  s1 = |CON|(e1): consequent state of e1    
   ÐÐÐÐÐÐ  s2: e0-ctr is upset 

¥ Past event chain (sec. 4) 
(i) Jim left today.  
 [x| (x = jim)¡];  P[t| t <T& T$]; [e| leaveT&!e, T#", e . T& T"]; [t| t $ T& CON ' $, t <T& t $]; [' $ $ T& tod T$]; [p| p = T&{|}]  
(ii ) Sue got1 upset. 
 [x| (x = jim)¡];  P[t| t <T& T$]; [e| upsetT&!CON e, T#", e . T& T"]; [t| t $ T& CON ' $, t <T& T$]; [p| p = T&{|}]  
Tw0 #  Tp2 $  p0   ¥  Te0: e0-ctr speaks, updates CG to Tp2 $  p1 

    |  Tt 0 = |( |(w0, e0): e0-instant 
 ||||   t 11: e0-past 
   ¥   e1: Jim leaves within e0-day 
  ||||   (T)t 12 $  |( |(w0, |CON|(e1)) 
 ¥   e2: Sue gets upset 
  ÐÐÐ   |CON|(e2): Sue is upset 
  ||||   Tt 2 $  |( |(w0, |CON|(e2)) 

¥ Past event Ð concurrent state (sec. 5) 
(i) Jim left today.  
 [x| (x = jim)¡];  P[t| t <T& T$]; [e| leaveT&!e, T#", e . T& T"]; [t| t $ T& CON ' $, t <T& t $]; [' $ $ T& tod T$]; [p| p = T&{|}]  
 (ii) Sue was2 asleep. 
 [x| (x = sue)¡]; P[T"2 <T& T$]; [s| asleepT&!s, T#", T"2 . T& s]; [p| p = T&{|}]  
Tw0 #  Tp2 $  p0   ¥  Te0: e0-ctr speaks, updates CG to Tp2 $  p1 

    |  Tt 0 = |( |(w0, e0): e0-instant 
 ||||   t 11: e0-past 
   ¥   e1: Jim leaves within e0-day 
  ||||   Tt 12 $  |( |(w0, |CON|(e1)) 
 ÐÐÐÐ    s2: Sue is asleep 

¥ Non-past (= future) event chain (sec. 6) 
(i) Jim leaves today.  
 [x| (x = jim)¡];  P[t| T$ 7T& t]; [e| leaveT&!e, T#", e . T& T"]; [t| t $ T& CON ' $]; [' $ $ T& tod T$]; [p| p = T&{|}]  
 (ii ) Sue will1 be upset. 
 [x| (x = sue)¡]; P[T$ <T& T"]; P[T& #  T&{|}];  [s| upsetT&!s, T#", T" . T& s]; [p| p = T&{|}]  
Tw0 #  Tp2 $  p0 ¥    Te0: e0-ctr speaks, updates CG to Tp2 $  p1 

 |    Tt 0 = |( |(w0, e0): e0-instant 
 ||||   t 11: e0-future 
   ¥   e1: Jim leaves within e0-day 
  ||||   (T)t 12 $  |( |(w0, |CON|(e1)) 
 ÐÐÐ   s2: Sue is upset 
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2. Implementation in CCG + UC 

¥ universal CATEGORY-TO-TYPE CORRESPONDENCE, tp: 
 tp(np) = D tp(s) = [ ] tp(vp) = [DW] tp(ap) = [SW]  tp(X/Y)  = tp(Y)tp(X) 
 tp(n) = [WD] tp(s) = [W] tp(iv)  = [TDW] tp(prf) =  [EW]   tp(X\Y) = tp(Y)tp(X) 

¥ ENGLISH LEXICON (fragment 5) 
i. English categories: AB-categories based on {s, s, np, iv, ap, prf}. 
 English abbreviations:  vp :=   s\np     

Table 1 
ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
Category Type   Some basic English expressions 
ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
ap   [SW]   busy, upset    
prf   [EW]   left    
iv    [TDW]   leave    
iv/ap  [SW][TDW]  be, get    
iv/prf  [EW][TDW]  have    
vp/iv  [TDW][DW]  -PSTn, -PST, -NPSTn, -NPST, WILLn  
np   D   I, you, he 
s/vp  [DW][W]   Jim 
vp\vp  [DW][DW]  today 
s/s   [W][W]   today 
s/s/s  [W][W][W]  ifn 
s\s   [W][ ]    . (prosody) 

ii.  Eng.  |Ð  category X: UC-translation of type tp(X)   
 ¥ lexical catÕs  
 I  |Ð np: (CTR T$)¡         pronoun  
 you |Ð np: (CTR& T$)¡        
 he |Ð np: T#        
   |Ð np: ' #        
 Jim |Ð s/vp: ' P' w([x| (x = jim)¡]; P T# w)       noun 
 today |Ð s/s: ' V' w ([t| (t $  tod T$)¼] T; V w)  
    |Ð vp\vp: ' P' x' w (P x w �• ; [' $ $ w tod T$]) 
 upset |Ð ap: ' s' w [upsetw!s, CTR s"]        adjective 
 left |Ð prf:  ' e' w ([leavew!e, CTR e"]; [s| (s = CON e)¡])      prf. prt. 
 leave |Ð iv:  ' t' x' w ([e| leavew!e, x"]; [ ' $ . w t])      verb 
 get |Ð iv/ap: ' S' t' x' w(([e| (x = CTR CON e)¡]; S (CON ' $)¡ w) ' ; [' $ . w t]) 
 be |Ð iv/ap: ' S' t' x' w (([s| (x = CTR s)¡]; S ' % w) ' ; [t . w ' %]) 
 have |Ð iv/prf: ' E' t' x' w (([e| (x = CTR e)¡]; E ' $ w) �• ; [t . w ' %]) 
 ¥ grammatical catÕs 
 -PSTn |Ð vp/iv: ' T' x' w (P[T"n <w T$]; T T"n x w)      tense 
   |Ð vp/iv: ' T' x' w (P[T"n <w T$]; (T T"n x w �• ; [t| t $ w CON ' $, t <w T$])) 
 -PST |Ð vp/iv: ' T' x' w (P[t| t <w T$]; T T" x w) 
   |Ð vp/iv: ' T' x' w (P[t| t <w T$]; (T T" x w �• ; [t| t $ w CON ' $, t <w T$])) 
 -NPSTn |Ð vp/iv: ' T' x' w (P[T$ 7w T"n]; T T"n x w) 
   |Ð vp/iv: ' T' x' w (P[T$ 7w T"n]; (T T"n x w �• ; [t| t $ w CON ' $])) 
 -NPST |Ð vp/iv: ' T' x' w (P[t| T$ 7w t]; T T" x w) 
   |Ð vp/iv: ' T' x' w (P[t| T$ 7w t]; (T T" x w �• ; [t| t $ w CON ' $])) 
 WILLn |Ð vp/iv: ' T' x' w (P[T$ <w T"n]; 

P[w #  T&{|}]; T T"n x w) 
   |Ð vp/iv: ' T' x' w (P[T$ <w T"n]; 

P[w #  T&{|}]; ( T T"n x w �• ; [t| t $ w CON ' $])) 
 ifn  |Ð s/s/s: ' V' W' w([v| (v #  T! n)¡]; V' &; [p| p = ' &{|}]; W' &; [T!  4  w{|} $  ' &{|}]  comp. 
 ¥ prosody 
 .   |Ð s\s: ' V(VT&; [p| p = T&{|}])     
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3. Non-past (= present) states 

¥ Jim has1 left. I am1 upset.     
(i) morphology: has1  
 -NPST1   have    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ-Ð    
 vp/iv:    iv/prf:  
 ' T' x' w (P[T$ 7w T"1]; T T"1 x w) ' E' t' x' w (([e| (x = CTR e)°]; E ' $ w) �• ; [t . w ' %]) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B   vp/prf:
  
 ' E' x' w (P[T$ 7w T"]; (([e| (x = CTR e)°]; E ' $ w) ' ; [T"  . w ' %])) 

  syntax:   
  Jim    has1      left .    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/vp:   vp/prf:      prf:  s\s:   
 ' P' w([x| (x = jim)¡]   ' E' x' w (P[T$ 7w T"]; (([e| (x = CTR e)°]  ' e' w([leavew!e, CTR e"] ' V(VT&; [p| p = T&{|}])  
         ; P T# w)   ; E ' $ w) ' ; [T"  . w ' %]))   ; [s| (s = CON e)¡])    
    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >    
    vp:  
    ' x' w(P[T$ 7w T"]; (([e| (x = CTR e)°]; ([leavew!' $, CTR ' $"];  
     ; [s| (s = CON ' $)°])) ' ; [T" . w ' %]))   
    ' x' w(P[T$ 7w T"]; [e| leavew!e, x"]; [s| (s = CON ' $)°]; [T" . w ' %])   
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <   
 s: ' w([x| (x = jim)¡];  P[T$ 7w T"]; [e| leavew!e, T#"]; [s| (s = CON ' $)°]; [T" . w ' %])      
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <  

 s: ([x| (x = jim)¡];  P[T$ 7T& T"]; [e| leaveT&!e, T#"]; [s| (s = CON ' $)°]; [T" . T& ' %]; [p| p = T&{|}] )  
     
 (ii ) morphology: am1  
 -NPST1   be     
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ-     
 vp/iv:    iv/ap:  
 ' T' x' w (P[T$ 7w T"1]; T T"  x w) ' S' t' x' w (([s| (x = CTR s)°]; S ' % w) ' ; [t . w ' %]) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B   vp/ap:
  
 ' S' x' w (P[T$ 7w T"]; (([s| (x = CTR s)°]; S ' % w) ' ; [T"  . w ' %])) 

  syntax:   
  I   am1      upset  .     
 ÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 np:  vp/ap:       ap:   s\s:    
 (CTR T$)¡   ' S' x' w (P[T$ 7w T"]; (([s| (x = CTR s)°];  ' s' w [upsetw!s, CTR s"] ' V(VT&; [p| p = T&{|}])   
   S ' % w) ' ; [T"  . w ' %]))       
   ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >     
   vp (:= s\np):  
   ' x' w(P[T$ 7w T"]; (([s| (x = CTR s)°]; [upsetw!' %, CTR ' %"]) ' ; [T" . w ' %]))   
   ' x' w(P[T$ 7w T"]; [s| upsetw!s, x"]; [T"  . w ' %])      
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <   
 s: ' w(P[T$ 7w T"]; [s| upsetw!s, CTR T$"]; [T"  . w ' %])       
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <  

 s: (P[T$ 7T& T"]; [s| upsetT&!s, CTR T$"]; [T"  . T& ' %]; [p| p = T&{|}])  
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4. Past event chain 

¥ Jim left today. Sue got1 upset.     
(i) morphology: left  
 -PST     leave     
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ     
 vp/iv:       iv:  
 ' T' x' w(P[t| t <w T$]; (T T" x w ' ; [t| t $ w CON ' $, t <w t $]))   ' t' x' w([e| leavew!e, x"]; [' $ . w t]) 
        ' t' x' w[e| leavew!e, x", e . w t] 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B   
 vp:  
 ' x' w(P[t| t <w T$]; ([e| leavew!e, x", e . w T"] ' ; [t| t $ w CON ' $, t <w t $])) 
 ' x' w(P[t| t <w T$]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $, t <w t $]) 

  syntax:   
  Jim    left      today .    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/vp:   vp        vp\vp:  s\s:   
 ' P' w([x| (x = jim)¡]   ' x' w(P[t| t <w T$]; [e| leavew!e, x", e . w T"] ' P' x' w(P x w ' ; ' V(VT&; [p| p = T&{|}])  
         ; P T# w)   ; [t| t $ w CON ' $, t <w t $])     [' $ $ w tod T$])   
    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <    
    vp:  
    ' x' w((P[t| t <w T$]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $, t <w t $]) ' ; [' $ $ w tod T$]) 
    ' x' w(P[t| t <w T$]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $, t <w t $]; [' $ $ w tod T$]) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <   
 s: ' w([x| (x = jim)¡];  P[t| t <w T$]; [e| leavew!e, T#", e . w T"]; [t| t $ w CON ' $, t <w t $]; [' $ $ w tod T$])  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 

 s: ([x| (x = jim)¡];  P[t| t <T& T$]; [e| leaveT&!e, T#", e . T& T"]; [t| t $ T& CON ' $, t <T& t $]; [' $ $ T& tod T$]; 
  [p| p = T&{|}])  

(ii ) morphology: got1  
 -PST1   get     
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ     
 vp/iv:    iv/ap:  
 ' T' x' w(P[t| t <w T$]; (T T" x w ' S' t' x' w(([e| (x = CTR CON e)¡]; S (CON ' $)¡ w) ' ; [' $ . w t])  
  ' ; [t| t $ w CON ' $, t <w t$]))    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B 
 vp/ap:  
 ' S' x' w(P[t| t <w T$]; (([e| (x = CTR CON e)¡]; S (CON ' $)¡ w) ' ; [' $ . w T"]) ' ; [t| t $ w CON ' $, t <w t$])) 

  syntax:   
 Sue    got1      upset .    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/vp:   vp/ap:      ap:  s\s:   
 ' P' w([x| (x = sue)¡]   ' S' x' w(P[t| t <w T$]; (([e| É]; É) ' ; ' s' w[upsetw!s, CTR s"] ' V(VT&; [p| p = T&{|}])  
         ; P T# w)   …) ' ; [t| t $ w CON ' $, t <w t $]))     
    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >    
    vp:  
    ' x' w(P[t| t <w T$]; (([e| (x = CTR CON e)¡]; [ upsetw!CON ' $, CTR CON ' $"])  
     ' ; [' $ . w T"]) ' ; [t| t $ w CON ' $, t <w T$]))   
    ' x' w(P[t| t <w T$]; [e| upsetw!CON e, x", e . w T"]; [t| t $ w CON ' $, t <w T$])   
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <   
 s: ' w([x| (x = sue)¡];  P[t| t <w T$]; [e| upsetw!CON e, T#", e . w T"]; [t| t $ w CON ' $, t <w T$])    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  < 
 s: ([x| (x = sue)¡];  P[t| t <T& T$]; [e| upsetT&!CON e, T#", e . T& T"]; [t| t $ T& CON ' $, t <T& T$]; [p| p = T&{|}] ) 
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5. Past event Ð concurrent state 

¥ Jim left today. Sue was2 asleep.     
(i) morphology: left  
 -PST     leave     
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ     
 vp/iv:       iv:  
 ' T' x' w(P[t| t <w T$]; (T T" x w ' ; [t| t $ w CON ' $, t <w t $]))   ' t' x' w([e| leavew!e, x"]; [' $ . w t]) 
        ' t' x' w[e| leavew!e, x", e . w t] 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B   
 vp:  
 ' x' w(P[t| t <w T$]; ([e| leavew!e, x", e . w T"] ' ; [t| t $ w CON ' $, t <w t $])) 
 ' x' w(P[t| t <w T$]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $, t <w t $]) 

  syntax:   
  Jim    left      today .    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/vp:   vp        vp\vp:  s\s:   
 ' P' w([x| (x = jim)¡]   ' x' w(P[t| t <w T$]; [e| leavew!e, x", e . w T"] ' P' x' w(P x w ' ; ' V(VT&; [p| p = T&{|}])  
         ; P T# w)   ; [t| t $ w CON ' $, t <w t $])     [' $ $ w tod T$])   
    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <    
    vp:  
    ' x' w((P[t| t <w T$]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $, t <w t $]) ' ; [' $ $ w tod T$]) 
    ' x' w(P[t| t <w T$]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $, t <w t $]; [' $ $ w tod T$]) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <   
 s: ' w([x| (x = jim)¡];  P[t| t <w T$]; [e| leavew!e, T#", e . w T"]; [t| t $ w CON ' $, t <w t $]; [' $ $ w tod T$])  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 

 s: ([x| (x = jim)¡];  P[t| t <T& T$]; [e| leaveT&!e, T#", e . T& T"]; [t| t $ T& CON ' $, t <T& t $]; [' $ $ T& tod T$]; 
  [p| p = T&{|}])  

 (ii ) morphology: was2  
 -PST2   be     
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    
 vp/iv:    iv/ap:  
 ' T' x' w(P[T"2 <w T$]; T T"2 x w) ' S' t' x' w(([s| (x = CTR s)¡]; S ' % w) ' ; [t . w ' %])  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B   
 vp/ap:  
 ' S' x' w(P[T"2 <w T$]; (([s| (x = CTR s)¡]; S ' % w) ' ; [T"2 . w ' %])) 

  syntax:   
 Sue    was2      asleep .    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/vp:   vp/ap:      ap:  s\s:   
 ' P' w([x| (x = sue)¡]   ' S' x' w(P[T"2 <w T$]; (([s| (x = CTR s)¡]  ' s' w[asleepw!s, CTR s"] ' V(VT&; [p| p = T&{|}])  
         ; P T# w)   ; S ' % w) ' ; [T"2 . w ' %]))     
    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >    
    vp:  
    ' x' w(P[T"2 <w T$]; (([s| (x = CTR s)¡] ; [asleepw!' %, CTR ' %"]) ' ; [T"2 . w ' %])) 
    ' x' w(P[T"2 <w T$]; [s| asleepw!s, x", T"2 . w s]) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <   
 s: ' w([x| (x = sue)¡]; P[T"2 <w T$]; [s| asleepw!s, T#", T"2 . w s])    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <  

 s: ([x| (x = sue)¡]; P[T"2 <T& T$]; [s| asleepT&!s, T#", T"2 . T& s]; [p| p = T&{|}] ) 
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6. (Real) future event chain 

¥ Jim leaves today. Sue will1 be upset.     
(i) morphology: leaves  
 -NPST     leave     
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ     
 vp/iv:       iv:  
 ' T' x' w(P[t| T$ 7w t]; (T T" x w ' ; [t| t $ w CON ' $]))    ' t' x' w([e| leavew!e, x"]; [' $ . w t]) 
        ' t' x' w[e| leavew!e, x", e . w t] 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B   
 vp:  
 ' x' w(P[t| T$ 7w t]; ([e| leavew!e, x", e . w T"] ' ; [t| t $ w CON ' $])) 
 ' x' w(P[t| T$ 7w t]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $]) 

  syntax:   
  Jim    leaves      today .    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/vp:   vp        vp\vp:  s\s:   
 ' P' w([x| (x = jim)¡]   ' x' w(P[t| T$ 7w t]; [e| leavew!e, x", e . w T"] ' P' x' w(P x w ' ; ' V(VT&; [p| p = T&{|}])  
         ; P T# w)   ; [t| t $ w CON ' $])       [' $ $ w tod T$])   
    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <    
    vp:  
    ' x' w((P[t| T$ 7w t]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $]) ' ; [' $ $ w tod T$]) 
    ' x' w(P[t| T$ 7w t]; [e| leavew!e, x", e . w T"]; [t| t $ w CON ' $]; [' $ $ w tod T$]) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <   
 s: ' w([x| (x = jim)¡];  P[t| T$ 7w t]; [e| leavew!e, T#", e . w T"]; [t| t $ w CON ' $]; [' $ $ w tod T$])  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 

 s: ([x| (x = jim)¡];  P[t| T$ 7T& t]; [e| leaveT&!e, T#", e . T& T"]; [t| t $ T& CON ' $]; [' $ $ T& tod T$]; [p| p = T&{|}])  

(ii ) syntax 1: WILL1 be  
 WILL1    be     
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    
 vp/iv:      iv/ap:  
 ' T' x' w(P[T$ <w T"]; P[w #  T&{|} ]; T T" x w)  ' S' t' x' w(([s| (x = CTR s)¡]; S ' % w) ' ; [t . w ' %])  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B 
 vp/ap:  
 ' S' x' w(P[T$ <w T"]; P[w #  T&{|} ]; ([s| (x = CTR s)¡]; S ' % w) ' ; [T" . w ' %]) 

  syntax 2:   
 Sue    WILL1  be      upset .    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/vp:   vp/ap:      ap:  s\s:   
 ' P' w([x| (x = sue)¡]   ' S' x' w(P[T$ <w T"]; P[w #  T&{|} ]; ' s' w[upsetw!s, CTR s"] ' V(VT&; [p| p = T&{|}])  
         ; P T# w) ([s| (x = CTR s)¡]; S ' % w) ' ; [T" . w ' %])     
    ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >    
    vp:  
    ' x' w(P[T$ <w T"]; P[w #  T&{|} ]; (([s| (x = CTR s)¡]; [ upsetw!' %, CTR ' %"])   
     ' ; [T" . w ' %]))   
    ' x' w(P[T$ <w T"]; P[w #  T&{|} ]; [s| upsetw!s, x", T" . w s])  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <   
 s: ' w([x| (x = sue)¡];  P[T$ <w T"]; P[w #  T&{|} ]; [s| upsetw!s, T#", T" . w s])    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  < 
 s: ([x| (x = sue)¡];  P[T$ <T& T"]; P[T& #  T&{|} ]; [s| upsetT&!s, T#", T" . T& s]; [p| p = T&{|}] ) 
  ([x| (x = sue)¡];  P[T$ <T& T"]; [s| upsetT&!s, T#", T" . T& s]; [p| p = T&{|}] ) 
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Tw0 #  Tp0 ¥    Te0: e0-ctr speaks 
 |    Tt 0 = |( |(w0, e0): e0-instant 
 ||||   t 11: e0-future 
   ¥   e1: Jim leaves within e0-day 
  ||||   (T)t 12 $  |( |(w0, |CON|(e1)) 
 ÐÐÐ   s2: Sue is upset 
 
7. Hypothetical future event chain 

¥ If Jim leaves, Sue will1 be upset.     
 (i)  syntax 1: if1 Jim leaves 
  if      Jim    leaves     
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ   ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/s/s:      s/vp:   vp      
 ' V' W' w([v| (v #  T! )¡]; V' &; [p| p = ' &{|}]  ' P' w([x| (x = jim)¡]   ' x' w(P[t| T$ 7w t]; [e| leavew!e, x", e . w T"] 
         ; W' &; [T!  4  w{|} $  ' &{|}])     ; P T# w)   ; [t| t $ w CON ' $])   
      ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ > 
    s: ' w([x| (x = jim)¡];  P[t| T$ 7w t]; [e| leavew!e, T#", e . w T"]  
     ; [t| t $ w CON ' $])  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ > 

 s/s: ' W' w([v| (v #  T! )¡]; [x| (x = jim)¡];  P[t| T$ 7' & t]; [e| leave' &!e, T#", e . ' & T"]; [t| t $ ' & CON ' $];  
  ; [p| p = ' &{|} ]; W' &; [T!  4  w{|} $  ' &{|}] ) 

 syntax 2:  
 if1 Jim leaves     Sue WILL1 be upset    .    
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ   ÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 s/s:      s:    s\s: 
 ' W' w([v| (v #  T! )¡]; [x| (x = jim)¡];  P[t| T$ 7' & t];  ' w([x| (x = sue)¡];  P[T$ <w T"]; ' V(VT&; 
  [e| leave' &!e, T#", e . ' & T"]; [t| t $ ' & CON ' $]  P[w #  T&{|} ]; [s| upsetw!s, T#",  [p| p = T&{|}])  
  ; [p| p = ' &{|}]; W' &; [T!  4  w{|} $  ' &{|}] ) T" . w s]) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ > 
 s: ' w([v| (v #  T! )¡]; [x| (x = jim)¡];  P[t| T$ 7' & t]; [e| leave' &!e, T#", e . ' & T"]; [t| t $ ' & CON ' $] 
   ; [p| p = ' &{|}]; [x| (x = sue)¡];  P[T$ <' & T"]; P[' & #  T&{|} ]; [s| upset' &!s, T#", T" . ' & s]; 
   [T!  4  w{|} $  ' &{|}] ) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 
 s: ([v| (v #  T! )¡]; [x| (x = jim)¡];  P[t| T$ 7' & t]; [e| leave' &!e, T#", e . ' & T"]; [t| t $ ' & CON ' $]; [p| p = ' &{|}];  
  [x| (x = sue)¡];  P[T$ <' & T"]; P[' & #  T&{|} ]; [s| upset' &!s, T#", T" . ' & s]; [T!  4  T&{|} $  ' &{|}] ;  
  [p| p = T&{|}])  
Tw0 #  Tp0 ¥    Te0: e0-ctr speaks 
 |    Tt 0 = |( |(w0, e0): e0-instant 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
w1 #  Tp1 $  (T)p0     antecedent worlds: topical sub-domain of Tp0  
 ||||   t 11: e0-future 
   ¥   e1: Jim leaves 
  ||||   (T)t 12 $  |( |(w1, |CON|(e1)) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
w1 #  Tp1 4  (T)p0     consequent worlds: p0-closest antecedent-worlds   
 ÐÐÐ   s2: Sue is upset 
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Homework 8 
 
Given the default infotention state * !p0, e0" and the following sugar-coated UC translations of Kalaallisut sentences  
(1)Ð(3), spell out (i) the de-sugared translations, (ii) the updates, and (iii) the sets of primary topics for (1&)Ð(3&): 

(0) * !p0, e0" 
:=  3{ !!t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0)}       

 Model 
 Tw0 #  Tp0   ¥  Te0: e0-ctr speaks 
    |  Tt 0 = |( |(w0, e0): e0-instant 

(1) ulapig-pu-nga     
 busy-DEC.IV-1SG    

(1&) P[speakT&!T$, CTR T$"]; [s| busyT&!s, CTR T$"]; [BEG ' % <T& T$, T"  . T& ' %]; [p| p = T&{|}]  

 Updates 
P0 * !p0, e0"[speakT&!T$, CTR T$"]g  
:= ' I' j(Ij *  speak T&j T$j CTR T$j)g(* !p0, e0") 
=  3{ !!É ", !É ""| É}         = * !p0, e0" 

 * !p0, e0"
P[speakT&!T$, CTR T$"]g  

:= ' I' j É g(* !p0, e0")  
=  3{ !!É ", !É ""| É}         = * !p0, e0" 
  
3 c2[p| p = T&{|}] g  
:=  ' I' j - p- i(j = p / i *  Ii *  p = T&1{ I}) g(c2) 
=  3{ !!É ", !É ""| É}        =: c3 

 Set of primary topics: 
 Tp0 , e0 (1&)  
=  {( Ti )1| , g: i  #  {} (1&)g(*!p0, e0")}  
=  {( Ti )1| i  #  {} c3}  
=  É  

 Model 
 Tw0 #  Tp1 $  p0  ¥  Te0: e0-ctr speaks, updates CG to Tp1 $  p0 
    |  Tt 0 = |( |(w0, e0): e0-instant 
   ÐÐÐÐÐÐ  s2: e0-ctr is busy 

(2) ulapig-pi-t   
 busy-QUE-2SG   

(2&) P[speakT&!T$, CTR T$"]; [w| w #  T&{|}]; [ s| busy' &!s, CTR& T$"]; [BEG ' % <' & T$, T"  . ' & ' %]; [p| p = ' &{|}];  
 [Q| Q = ' ! {|}]  

 Updates 
P0 * !p0, e0"

P[speakT&!T$, CTR T$"]g  
:= ' I' j É g(* !p0, e0")  
=  3{ !!É ", !É ""| É}         = * !p0, e0" 
  
3 c4[Q| Q = ' ! {|}] g  
:= ' I' j É g(c4) 
=  3{ !!É ", !É ""| É}        =: c5 
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 Set of primary topics: 
 Tp0 , e0 (2&)  
=  {( Ti )1| , g: i  #  {} (2&)g(*!p0, e0")}  
=  {( Ti )1| i  #  {} c5}  
=  É  

 Model 
 Tw0 #  Tp0   ¥  Te0: e0-ctr speaks to e0-ctr&, introduces question TQ1 = 3{ p1}  
    |  Tt 0 = |( |(w0, e0): e0-instant 
 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 w1 #  p1 $  Tp0    yes-answer to 3{ p1}  
   ÐÐÐÐÐÐ  s2: e0-ctr& is busy 

(3) ulapig-gi-t 
 busy-IMP-2SG 

(3&) P[t| speakT&!T$, CTR T$", t =T& CON T$]; [w| w #  T&{|}]; [ s| busy' &!s, CTR& T$"]; [CON T$ <' & CON BEG ' % ,  
 BEG ' %  . ' &  CON T$]; [p| p = ' &{|}]  

 Updates 
P0 * !p0, e0"[t| speakT&!T$, CTR T$", t =T& CON T$]g  
:= ' I' j É g(* !p0, e0")  
=  3{ !!É ", !É ""| É}         =: c1 

 * !p0, e0"
P[t| speakT&!T$, CTR T$", t =T& CON T$]g  

:= ' I' j É g(* !p0, e0")  
=  3{ !!É ", !É ""| É}         = É  

  
3 c4[p| p = ' &{|}] g  
:= ' I' j É g(c4)  
=  3{ !!É ", !É ""| É}        =: c5 

 Set of primary topics: 
 Tp0 , e0 (3&)  
=  {( Ti )1| , g: i  #  {} (3&)g(*!p0, e0")}  
=  {( Ti )1| i  #  {} c5}  
=  É  

 Model 
 Tw0 #  Tp0   ¥  Te0: e0-ctr speaks to e0-ctr&, introduces e0-prospect p1 
    |  t 0 = |( |(w0, e0): e0-instant 
 ÐÐÐÐÐ  |CON|(e0): e0-consequent state 
 ||||||||||||  Tt 1 = |( |(w0, |CON|(e0)): e0-consequent time 
 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 w1 #  p1 $  Tp0    p1-realization worlds  
    ¥  |BEG|(s1): e0-ctr& gets busy, end of |( |(w1, |CON|(e0)) 
    ÐÐÐÐÐÐ s2: e0-ctr& is busy 
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Solution to Homework 8 
 
(0) * !p0, e0" 
:=  3{ !!t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0)}       

 Model 
 Tw0 #  Tp0   ¥  Te0: e0-ctr speaks 
    |  Tt 0 = |( |(w0, e0): e0-instant 

(1) ulapig-pu-nga     
 busy-DEC.IV-1SG    

(1&) P[speakT&!T$, CTR T$"]; [s| busyT&!s, CTR T$"]; [BEG ' % <T& T$, T"  . T& ' %]; [p| p = T&{|}]  

 Updates 
P0 * !p0, e0"[speakT&!T$, CTR T$"]g  
:= ' I' j(Ij *  speak T&1j T$1j CTR T$1j)g(* !p0, e0") 
=  3{ !!t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0) & !e0, |CTR|(e0)" #  {} speak(w)}   = * !p0, e0" 

 * !p0, e0"
P[speakT&!T$, CTR T$"]g  

:= ' I' j(Ij *  speak T&1j T$1j CTR T$1j *  T&1{ ' i(Ii *  speak T&1i T$1i CTR T$1i)} = T&1{ I}) g(* !p0, e0")  
=   3{ j  #  {} (* !p0, e0")| !e0, |CTR|(e0)" #  {} speak(w) 
  & { ((Ti )&)1| i  #  {} (*!p0, e0"[speakT&!T$, CTR T$"]g)} = {((Ti )&)1| i  #  {} (*!p0, e0")}}    
=   3{ j  #  {} (* !p0, e0")| {((Ti )&)1| i  #  {} (* !p0, e0")} = {(( Ti )&)1| i  #  {} (* !p0, e0")}}  = *!p0, e0" 
1 * !p0, e0"[s| busyT&!s, CTR T$"]g  
:= ' I' j - s- i(j = s / i *  Ii *  busy T&1i s CTR T$1i)g(* !p0, e0") 
=  3{ !!t , w, p0, e0", !s""| w #  {} p0 & t  = |( |(w, e0) & !s, |CTR|(e0)" #  {} busy(w)}   = c1 

2 c1[BEG ' % <T& T$, T"  . T& ' %]g  
:= ' I' j(Ij * ( T&j BEG ' %1j < ( T&j T$1j *  T"1j .  ( T&j ' %1j)g(c1) 
=  3{ !!t , w, p0, e0", !s""| w #  {} p0 & t  = |( |(w, e0)  
  & !s, |CTR|(e0)" #  {} busy(w) & |( |(w, |BEG|(s)) < |( |(w, e0) &  t  .   |( |(w, s)}    
=  3{ !!t , w, p0, e0", !s""| w #  {} p0 & t  = |( |(w, e0)  
  & !s, |CTR|(e0)" #  {} busy(w) & |( |(w, |BEG|(s)) < t  &  t  .   |( |(w, s)}  = c2 

3 c2[p| p = T&{|}] g  
:=  ' I' j - p- i(j = p / i *  Ii *  p = T&1{ I}) g(c2) 
=  3{ !!p1, t , w, p0, e0", !s""| w #  {} p0 & t  = |( |(w, e0)  
  & !s, |CTR|(e0)" #  {} busy(w) & |( |(w, |BEG|(s)) < t  &  t  .   |( |(w, s) 
  &  p1 = 3{ v #  {} p0| - s&: !s&, |CTR|(e0)" #  {} busy(v) & |( |(v, |BEG|(s&)) < t  &  t  .   |( |(v, s&)}}  = c3 

 Set of primary topics: 
 Tp0 , e0 (1&)  
=  {( Ti )1| , g: i  #  {} (1&)g(*!p0, e0")}  
=  {( Ti )1| i  #  {} c3}  
=  { p1},  where p1 = 3{ v #  {} p0| - s: !s, |CTR|(e0)" #  {} busy(v) & |( |(v, |BEG|(s)) < t  &  t  .   |( |(v, s)}  

 Model 
 Tw0 #  Tp1 $  p0  ¥  Te0: e0-ctr speaks, updates CG to Tp1 $  p0 
    |  Tt 0 = |( |(w0, e0): e0-instant 
   ÐÐÐÐÐÐ  s2: e0-ctr is busy 
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(2) ulapig-pi-t   
 busy-QUE-2SG   

(2&) P[speakT&!T$, CTR T$"]; [w| w #  T&{|}]; [ s| busy' &!s, CTR& T$"]; [BEG ' % <' & T$, T"  . ' & ' %]; [p| p = ' &{|}];  
 [Q| Q = ' ! {|}]  

 Updates 
P0 * !p0, e0"[speakT&!T$, CTR T$"]g  
:= ' I' j(Ij *  speak T&1j T$1j CTR T$1j)g(* !p0, e0") 
=  3{ !!t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0) & !e0, |CTR|(e0)" #  {} speak(w)}   = * !p0, e0" 

 * !p0, e0"
P[speakT&!T$, CTR T$"]g  

:= ' I' j(Ij *  speak T&1j T$1j CTR T$1j *  T&1{ ' i(Ii *  speak T&1i T$1i CTR T$1i)} = T&1{ I}) g(* !p0, e0")  
=   3{ j  #  {} (* !p0, e0")| !e0, |CTR|(e0)" #  {} speak(w) 
  & { ((Ti )&)1| i  #  {} (*!p0, e0"[speakT&!T$, CTR T$"]g)} = {((Ti )&)1| i  #  {} (*!p0, e0")}}    
=   3{ j  #  {} (* !p0, e0")| {((Ti )&)1| i  #  {} (* !p0, e0")} = {(( Ti )&)1| i  #  {} (* !p0, e0")}}  = *!p0, e0" 
1 * !p0, e0"[w| w #  T&{|}] g  
:= ' I' j - s- i(j = w / i *  Ii *  w #  T&1{ I}) g(* !p0, e0") 
=  3{ !!t , w, p0, e0", !v""| w, v #  {} p0 & t  = |( |(w, e0)}     = c1 

2 c1[s| busy' &!s, CTR& T$"]g  
:= ' I' j - s- i(j = s / i *  Ii *  busy ' &1i s CTR& T$1i)g(c1) 
=  3{ !!t , w, p0, e0", !s, v""| w, v #  {} p0 & t  = |( |(w, e0) & !s, |CTR&|(e0)" #  {} busy(v)}  = c2 

3 c2[BEG ' % <' & T$, T"  . ' & ' %]g  
:= ' I' j(Ij * ( ' &j BEG ' %1j < ( ' &j T$1j *  T"1j .  ( ' &j ' %1j)g(c2) 
=  3{ !!t , w, p0, e0", !s, v""| w, v #  {} p0 & t  = |( |(w, e0)  
  & !s, |CTR&|(e0)" #  {} busy(v) & |( |(v, |BEG|(s)) < |( |(v, e0) &  t  .   |( |(v, s)}    
=  3{ !!t , w, p0, e0", !s, v""| w, v #  {} p0 & t  = |( |(w, e0)  
  & !s, |CTR&|(e0)" #  {} busy(v) & |( |(v, |BEG|(s)) < t  &  t  .   |( |(v, s)}  = c3  

4 c3[p| p = ' &{|}] g  
:=  ' I' j - p- i(j = p / i *  Ii *  p = ' &1{ I}) g(c3) 
=  3{ !!t , w, p0, e0", !p1, s, v""| w #  {} p0 & t  = |( |(w, e0)  
  & !s, |CTR&|(e0)" #  {} busy(v) & |( |(v, |BEG|(s)) < t  &  t  .   |( |(v, s) 
  &  p1 = 3{ v& #  {} p0| - s&: !s&, |CTR&|(e0)" #  {} busy(v&) & |( |(v&, |BEG|(s&)) < t  &  t  .   |( |(v&, s&)}}  = c4 

5 c4[Q| Q = ' ! {|}] g       (assuming p1 ! 0 ) 
:=  ' I' j - Q- i(j = Q / i *  Ii *  Q = ' ! 1{ I}) g(c4) 
=  3{ !!3{ p1}, t , w, p0, e0", !p1, s, v""| w #  {} p0 & t  = |( |(w, e0)  
  & !s, |CTR&|(e0)" #  {} busy(v) & |( |(v, |BEG|(s)) < t  &  t  .   |( |(v, s) 
  &  p1 = 3{ v& #  {} p0| - s&: !s&, |CTR&|(e0)" #  {} busy(v&) & |( |(v&, |BEG|(s&)) < t  &  t  .   |( |(v&, s&)}}  = c5 

 Set of primary topics: 
 Tp0 , e0 (2&)  
=  {( Ti )1| , g: i  #  {} (2&)g(*!p0, e0")}  
=  {( Ti )1| i  #  {} c5}  
=  { 3{ p1}}, where p1 = 3{ v #  {} p0| - s: !s, |CTR&|(e0)" #  {} busy(v) & |( |(v, |BEG|(s)) < t  &  t  .   |( |(v, s)}  

 Model 
 Tw0 #  Tp0   ¥  Te0: e0-ctr speaks to e0-ctr&, introduces question TQ1 = 3{ p1}  
    |  Tt 0 = |( |(w0, e0): e0-instant 
 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 w1 #  p1 $  Tp0    yes-answer to 3{ p1}  
   ÐÐÐÐÐÐ  s2: e0-ctr& is busy 
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(3) ulapig-gi-t 
 busy-IMP-2SG 

(3&) P[t| speakT&!T$, CTR T$", t =T& CON T$]; [w| w #  T&{|}]; [ s| busy' &!s, CTR& T$"]; [CON T$ <' & CON BEG ' %,  
 BEG ' %  . ' &  CON T$]; [p| p = ' &{|}]  

 Updates 
P0 * !p0, e0"[t| speakT&!T$, CTR T$", t =T& CON T$]g  
:= ' I' j - t- i(j = t / i *  Ii *  speak T&1i T$1i CTR T$1i *  t = ( T&i CON T$1i)g(* !p0, e0") 
=  3{ !!t &, t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0)  
  & !e0, |CTR|(e0)" #  {} speak(w) & t & = |( |(w, |CON|(e0))}      
=  3{ !!t &, t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0) & t & = |( |(w, |CON|(e0))}  = c1 

 * !p0, e0"
P[t| speakT&!T$, CTR T$", t =T& CON T$]g  

:= ' I' j - t- i(j = t / i *  Ii *  speak T&1i T$1i CTR T$1i *  t = ( T&i CON T$1i    
  *  T&1{ ' j - t- i(j = p / i *  Ii *  speak T&1i T$1i CTR T$1i *  t = ( T&i CON T$1i)} = T&1{ I}) g(* !p0, e0")  
=   3{ j | j  #  {} (* !p0, e0"[t| speakT&!T$, CTR T$", t =T& CON T$]g) 
   & { ((Ti )&)1| i  #  { } (* !p0, e0"[t| speakT&!T$, CTR T$", t =T& CON T$]g)} = {((Ti )&)1| i  #  {} (*!p0, e0")}}   
=  3{ !!t &, t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0) & t & = |( |(w, |CON|(e0))}  = c1 
2 c1[w| w #  T&{|}] g  
:= ' I' j - s- i(j = w / i *  Ii *  w #  T&1{ I}) g(c1) 
=  3{ !!t &, t , w, p0, e0", !v""| w, v #  {} p0 & t  = |( |(w, e0) & t & = |( |(w, |CON|(e0))}  = c2 
2 c2[s| busy' &!s, CTR& T$"]g  
:= ' I' j - s- i(j = s / i *  Ii *  busy ' &1i s CTR& T$1i)g(c2) 
=  3{ !!t &, t , w, p0, e0", !s, v""| w, v #  {} p0 & t  = |( |(w, e0) & t & = |( |(w, |CON|(e0)) 
  & !s, |CTR&|(e0)" #  {} busy(v)}       = c3 

3 c3[CON T$ <' & CON BEG ' %, BEG ' %  . ' & CON T$]g  
:= ' I' j(Ij *  ( ' &j CON T$1j < ( ' &j CON BEG ' %1j *  ( T&j BEG ' %1j .  ( T&j CON T$1j)g(c3) 
=  3{ !!t &, t , w, p0, e0", !s, v""| w, v #  {} p0 & t  = |( |(w, e0) & t & = |( |(w, |CON|(e0)) 
  & !s, |CTR&|(e0)" #  {} busy(v) & |( |(v, |CON|(e0)) < |( |(v, |CON|(|BEG|(s))  
  &  |( |(v, |BEG|(s)) .  = |( |(v, |CON|(e0))}       = c4  
4 c4[p| p = ' &{|}] g  
:=  ' I' j - p- i(j = p / i *  Ii *  p = ' &1{ I}) g(c4) 
=  3{ !!t &, t , w, p0, e0", !p1, s, v""| w, v #  {} p0 & t  = |( |(w, e0) & t & = |( |(w, |CON|(e0)) 
  & !s, |CTR&|(e0)" #  {} busy(v) & |( |(v, |CON|(e0)) < |( |(v, |CON|(|BEG|(s)) &  |( |(v, |BEG|(s)) .  t &  
  &  p1 = 3{ v& #  {} p0| - s&: !s&, |CTR&|(e0)" #  {} busy(v&) & |( |(v&, |CON|(e0)) < |( |(v&, |CON|(|BEG|(s&))  
        &  |( |(v&, |BEG|(s&)) .  |( |(v&, |CON|(e0))}}   = c5 
 Set of primary topics: 
 Tp0 , e0 (3&)  
=  {( Ti )1| , g: i  #  {} (3&)g(*!p0, e0")}  
=  {( Ti )1| i  #  {} c5}  
=  { t &| - w #  {} p0: t & = |( |(w, |CON|(e0))}  

 Model 
 Tw0 #  Tp0   ¥  Te0: e0-ctr speaks to e0-ctr&, introduces e0-prospect p1 
    |  t 0 = |( |(w0, e0): e0-instant 
 ÐÐÐÐÐ  |CON|(e0): e0-consequent state 
 ||||||||||||  Tt 1 = |( |(w0, |CON|(e0)): e0-consequent time 
 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 w1 #  p1 $  Tp0    p1-realization worlds  
    ¥  |BEG|(s1): e0-ctr& gets busy, end of |( |(w1, |CON|(e0)) 
    ÐÐÐÐÐÐ s2: e0-ctr& is busy 
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Appendix: Kalaallisut in CCG + UC 
¥ universal CATEGORY-TO-TYPE CORRESPONDENCE, tp: 
 tp(np) = D tp(s) = [ ] tp(vp) = [DW] tp(ap) = [SW]  tp(X/Y)  = tp(Y)tp(X) 
 tp(n) = [WD] tp(s) = [W] tp(iv)  = [TDW] tp(prf) =  [EW]   tp(X\Y) = tp(Y)tp(X) 

¥ KALAALLISUT  LEXICON (fragment 2) 
i. Kalaallisut categories: AB-categories based on {s, np, vp, n}.  
ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
Category Type   Some basic Kalaallisut expressions (glosses) 
ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
n   [WD]   Ole-, man-, É 
vp   [DW]   busy-, leave-, É    
vp\vp  [DW][DW]  -prf, -not, É    
vp\n  [WD][DW]  -get, É  
n\vp  [DW][WD]  -n\vp, É  
np   D   -1SG, -2SG, -3SG, É  
s\vp/np  [D[DW]]   -DEC.IV, -QUE, -OPT, -IMP, É     
s/s\n  [WD][[  ]]    -T, -MOD, É    
s/s   [[ ]]   yesterday, day-LOC, long-MOD, É  

ii.  Eng.  |Ð  category X: UC-translation of type tp(X)   
 ¥ lexical catÕs  
 Ole- |Ð n: ' w' x[(x = ole)¡]        
 man- |Ð n: ' w' x[manw, ?" x] 
 busy- |Ð vp: ' x' w[s| busyw!s, x"]  
 busy"- |Ð vp: ' x' w[s| busyw!s, x", ' " . w s]  
 leave- |Ð vp: ' x' w[e| leavew!e, x"]  
 leave"- |Ð vp: ' x' w[e| leavew!e, x", e . w ' "]  
 -prf |Ð vp\vp: ' P' x' w(P x w �• ; [s| (s = CON ' $)¡])  
 -prf"t  |Ð  vp\vp: ' P' x' w(P x ' & �• ; [s| (s = CON ' $)¡, (( w s #  ' " t)¡])  
 -not" |Ð vp\vp: ' P' x' w([v| v #  w{|}]; ( P x ' & �• ; [' $ . ' & ' "]); [p| p = ' &{| ' "}]; [ w 6  ' ! ]; [s| s =w ' "]) 
  |Ð vp\vp: ' P' x' w("[ ' & #  w{|}]; ( P x ' & �• ; [' $ . ' & ' "]); [p| p = ' &{| ' "}]; [ w 6  ' ! ]; [s| s =w ' "]) 
 -get |Ð vp\n: ' N' x' w(([y]; N w ' #) ' ; [e| getw!e, x, ' #", e . w ' "]) 
  |Ð vp\n: ' N' x' w(("[ ' #t = ' #{|w, ' "}]; N w ' #); [e| getw!e, x, ' #", e . w ' "]) 
 -n\vp |Ð n\vp: ' P' w' x(P x w ' ; [t| t $ w ' %]) 
 ¥ (É-)grammatical catÕs 
 -1SG |Ð np: (CTR T$)¡   
 -2SG  |Ð   np: (CTR& T$)¡    
 -3SG   |Ð   np: T#  
 -DEC.IV |Ð s\vp/np: ' x' P(P[speakT&!T$, CTR T$"]; (P x T& ' ; [' $ <T& T$]); [ ' $ { . T&}  T"]; [p| p = T&{|}])   
   |Ð s\vp/np: ' x' P(P[speakT&!T$, CTR T$"]; (P x T& ' ; [BEG ' % <T& T$, ' " . T& ' %]); [p| p = T&{|}])  
 -QUE |Ð s\vp/np: ' x' P(P[speakT&!T$, CTR T$"]; [v| v #  T&{|}]; ( P x ' & ' ; [' $ <' & T$]); [ ' $ { . ' &}  T"]);  
     [p| p = ' &{|}]; [ Q| Q = ' ! {|}])  
   |Ð s\vp/np: ' x' P(P[speakT&!T$, CTR T$"]; [v| v #  T&{|}]; ( P x ' & ' ; [BEG ' % <' & T$, ' " . ' & ' %]); 
     [p| p = ' &{|}]; [ Q| Q = ' ! {|}])  
 -OPT, IMP |Ð s\vp/np: ' x' P(P[t| speakT&!T$, CTR T$", t =T& CON T$]; [v| v #  T&{|}]; ( P x ' & ' ;  
     [CON T$ <' & CON ' $, ' $ . ' & CON T$]); [p| p = ' &{|}]  
   |Ð s\vp/np: ' x' P(P[t| speakT&!T$, CTR T$", t =T& CON T$]; [v| v #  T&{|}]; ( P x ' & ' ;  
     [CON T$ <' & CON BEG ' %, BEG ' % . ' & CON T$]); [p| p = ' &{|}]  
 -T  |Ð s/s\n: ' N' K(([x]; N T& T#) T; K)  
 -MOD |Ð s/s\n: ' N' K((([y]; N T& ' #) ' ; [X| X = ' #{|T&, ' "}]) 

T; K) 
   |Ð s/s\n: ' N' K(([v| v #  T&{|}]; ([y]; N ' & ' #) ' ; [X| X = ' #{| ' &, ' "}]) 

T; K) 
 long-MOD |Ð s/s: ' K(([t| (long t)¡]; [ ' " #  T"{|}]; [ T| T = ' "{|}]) ' ; K) 
 day-LOC |Ð s/s: ' K([t| (t $  tod T$)¡] T; K)  
    |Ð s/s: ' K([t| (t $  tod T$)¡] ' ; K) 
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¥ KALAALLISUT  (4K) revisited 
(4K)  Ole  naparsimasumik  qimmisivuq. 
  Ole naparsima-tuq-mik  qimmiq-si-pu-q  
  Ole sick-n\vp-MOD  dog-get-DEC.IV-3SG   

(4&K)  Morphology 1. MOD(ifier) s/s 
 sick-  -n\vp   -MOD  
 ÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ   ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  
 vp:   n\vp    s/s\n:        
 ' x' w[s| sickw!s, x"] ' P' w' x(P x w' ; [t| t $ w ' %])  ' N' K([y]; N T& ' #; [X| X = ' #{|T&, ' "} ]) ' ; K) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <  
 n: ' w' x[t s| sickw!s, x", t $ w s]   
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  <  
 s/s: ' K(([y]; [t s| sickT&!s, ' #", t $ T& s]; [X| X = ' #{|T&, ' "} ]) ' ; K)     
  ' K(([t s y| sickT&!s, y", t $ T& s]; [X| X = ' #{|T&, ' "} ]) ' ; K)     

  Morphology 2. s with anaphoric -get 
 dog-  -get     -DEC.IV-3SG      
 ÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ   ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 n:   vp\n      s\vp:     
 ' w' x[dogw, ' " x] ' N' x' w("[ ' #t = ' #{|w, ' "}]; N w ' #)  ' P(P[speakT&!T$, CTR T$"]; (P T# T& ' ;  
     ; [e| getw!e, x, ' #", e . w ' "])   [' $ <T& T$]); [' $ {. T&} T"]; [p| p = T&{|}])  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 
 vp:  ' x' w("[ ' #t = ' #{|w, ' "}];  [e| dogw, ' " ' #, getw!e, x, ' #", e $ w ' "])   
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 
 s: P[speakT&!T$, CTR T$"]; "[ ' #t = ' #{|T&, ' "}]; [ e| dogT&, ' " ' #, getT&!e, T#, ' #", e $ T& ' "]; [' $ <T& T$];  
  [' $ {. T&} T"]; [p| p = T&{|}])     

 ! Syntax w/anaphoric -get 
 Ole    sick-n\vp-MOD    dog-get-DEC.IV-3SG   
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 
 s/s: ' K([x| (x = ole)¡]  T; K) s/s: ' K(([t s y| É; [ X| X = ' #{|T&, ' "}]) 

' ; K)  s: P[speakT&!T$, CTR T$"];É[ p| p = T&{|}]  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B 
 s/s: ' K(([x| (x = ole)¡ T; (([t s y| sickT&!s, y", t $ T& s]; [X| X = ' #{|T&, ' "}]) 

' ; K)) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ > 
 s: ([x| (x = ole)¡];  [t s y| sickT&!s, y", t $ T& s]; [X| X = ' #{|T&, ' "}]; 

P[speakT&!T$, CTR T$"]; "[ ' #t = ' #{|T&, ' "}];  
   [e| dogT&, ' " ' #, getT&!e, T#, ' #", e $ T& ' "]; [' $ <T& T$]; [' $ {. T&} T"]; [p| p = T&{|}])     

 ¥ Updates 
1 *p0[x| (x = ole)]g  
=  3{ !!ole, t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0)}         =: c1 

2 c1[t s y| sickT&!s, y", t $ T& s]g 

=  3{ !!ole, t , w, p0, e0", !t &, s, d""| w #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(w) & t & $  |( |(w, s)}  =: c2 

3 c2[X| X = ' #{|T&, ' "}] 
g 

=  3{ !!ole, t , w, p0, e0", !X, t &, s, d""| w #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(w) & t & $  |( |(w, s) 
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(w) & t & $  |( |(w, s&)}}        =: c3 

"3 c3
 P[speakT&!T$, CTR T$"]; "[ ' #t = ' #{|T&, ' "}] 

g        = c3 

4 c3[e| dogT&, ' " ' #, getT&!e, T#, ' #", e $ T& ' "]g 

=  3{ !!ole, t , w, p0, e0", !e, X, t &, s, d""| w #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(w) &  
  X = 3{ d&| - s&: !s&, d&" #  {} sick(w) & t & $  |( |(w, s&)} & d #  {} dog(w, t &) & !e, ole, d" #  {} get(w)  
  & |( |(w, e) $  t & $  |( |(w, s)}           =: c4 
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5 c4[' $ <T& T$]g 

=  3{ !!ole, t , w, p0, e0", !e, X, t &, s, d""| w #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(w)  
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(w) & t & $  |( |(w, s&)} & d #  {} dog(w, t &)  
  & !e, ole, d" #  {} get(w) & |( |(w, e) $  t & $  |( |(w, s) & |( |(w, e) < t }     =: c5 

6 c5[' $ {. T&} T"]g 

=  3{ !!ole, t , w, p0, e0", !e, X, t &, s, d""| w #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(w)  
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(w) & t & $  |( |(w, s&)} & d #  {} dog(w, t &)  
  & !e, ole, d" #  {} get(w) & |( |(w, e) $  t & $  |( |(w, s) & t  .  |( |(w, |CON|(e))}     =: c6 

7 c6[p| p = T9 {|}] g  
=  3{ !!ole, t , w, p0, e0", !e, X, t &, s, d""| w #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(w)  
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(w) & t & $  |( |(w, s&)} & d #  {} dog(w, t &)  
  & !e, ole, d" #  { }

get(w) & |( |(w, e) $  t & $  |( |(w, s) & t  .  |( |(w, |CON|(e))     
  & p1 = 3{ v #  {} p0| - e&- t : - s&- d&: !s&, d&"  #  {} sick(v)  & d& #  {} dog(v, t : )  
      & !e&, ole, d&" #  {} get(v) & |( |(v, e) $  t :  $  |( |(v, s&) & t  .  |( |(v, |CON|(e&))}}   =: c7 
 Model 
 Tw0 #  Tp1 $  p0  ¥  Te0: e0-ctr speaks, updates CG to Tp1 
    |  Tt 0 = |( |(w0, e0): e0-instant 
 ÐÐÐÐÐÐÐ    s1: d1 is sick 
 ||||    t 1: d1 is a dog  
   ¥   e1: Ole gets d1 
 ÑÑÑÑÑÑÑÑÑÑÑ  |CON|(e1): Ole has got d1 

¥ KALAALLISUT  (5K) revisited 
(5K)  Ole  naparsimasumik  qimmisinngilaq. 
  Ole naparsima-tuq-mik  qimmiq-si-nngit-la-q  
  Ole sick-n\vp-MOD  dog-get-not-DEC.NG-3SG  

(4&K)  Morphology 1. MOD(ifier) for negated s 
 sick-  -n\vp   -MOD  
 ÐÐÐÐÐÐÐÐÐÐÐ  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ   ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  
 vp:   n\vp    s/s\n:        
 ' x' w[s| sickw!s, x"] ' P' w' x(P x w' ; [t| t $ w ' %])  ' N' K([v| v #  T&{|}];  [y]; N ' & ' #; [X| X = ' #{| ' &, ' "} ]) ' ; K) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <  
 n: ' w' x[t s| sickw!s, x", t $ w s]   
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ  <  
 s/s: ' K(([v| v #  T&{|}];  [t s y| sick' &!s, y", t $ ' & s]; [X| X = ' #{| ' &, ' "} ]) ' ; K)     

  Morphology 2. negated s 
 dog-get-   -not"    -DEC.NG-3SG      
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ   ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ 
 vp:    vp\vp     s\vp:     
 ' x' w("[ ' #t = ' #{|w, ' "}];   ' P' x' w("[ ' & #  w{|}]; ( P x ' &  ' P(P[speakT&!T$, CTR T$"]; (P T# T& ' ; [BEG ' % <T& T$, 
 [e| dogw, ' " ' #, ..e $ w ' "]) ; ' É) ; [w 6  ' ! ]; [s| s =w ' "])   T"  . T& ' %]) ' ; (∂[T& 6  ' ! ]; [p| p = T&{|}]))  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 
 vp:  ' x' w("[ ' & #  w{|}]; ("[ ' #t = ' #{| ' &, ' "}];  [e| dog' &, ' " ' #,  
  get' &!e, x, ' #", e $ ' & ' "]; [' $ . ' & ' "]; [p| p = ' &{| ' "} ];  
  [w 6  ' ! ]; [s| s =w ' "])   
 vp:  ' x' w("[ ' & #  w{|}]; ("[ ' #t = ' #{| ' &, ' "}];  [e| dog' &, ' " ' #,  
  get' &!e, x, ' #", e . ' & ' "]; [p| p = ' &{| ' "} ]; [w 6  ' ! ]; [s| s =w ' "])   
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 
 s: P[speakT&!T$, CTR T$"]; "[ ' & #  T&{|}]; "[ ' #t = ' #{| ' &, ' "}]; [ e| dog' &, ' " ' #, get' &!e, T#, ' #", e . ' & ' "];  
  [p| p = ' &{| ' "} ]; [T& 6  ' ! ]; [s| s =T& ' "]; [BEG ' % <T& T$, T"  . T& ' %]; ∂[T& 6  ' ! ]; [p| p = T&{|}]  
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 ! Syntax w/anaphoric -get 
 Ole    sick-n\vp-MOD    dog-get-not-DEC.NG-3SG   
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ <  ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ < 
 s/s: ' K([x| (x = ole)¡]  T; K) s/s: ' K(([v| É; [ X| X = ' #{|T&, ' "}]) 

' ; K)   s: P[speakT&!T$, CTR T$"];É[ p| p = T&{|}]  
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ >B 
 s/s: ' K([x| (x = ole)¡ T; (([v| v #  T&{|}];  [t s y| sick' &!s, y", t $ ' & s];  
  [X| X = ' #{| ' &, ' "}]) 

' ; K)) 
 ÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐÐ > 
 s: [x| (x = ole)¡];  [v| v #  T&{|}];  [t s y| sick' &!s, y", t $ ' & s]; [X| X = ' #{| ' &, ' "}]; 

P[speakT&!T$, CTR T$"]; 
  "[ ' & #  T&{|}]; "[ ' #t = ' #{| ' &, ' "}]; [ e| dog' &, ' " ' #, get' &!e, T#, ' #", e . ' & ' "]; [p| p = ' &{| ' "} ]; [T& 6  ' ! ];  
  [s| s =T& ' "]; [BEG ' % <T& T$, T"  . T& ' %]; ∂[T& 6  ' ! ]; [p| p = T&{|}]    
 s: [x| (x = ole)¡];  [v| v #  T&{|}];  [t s y| sick' &!s, y", t $ ' & s]; [X| X = ' #{| ' &, ' "}]; 

P[speakT&!T$, CTR T$"];  
  [e| dog' &, ' " ' #, get' &!e, T#, ' #", e . ' & ' "]; [p| p = ' &{| ' "} ]; [T& 6  ' ! ]; [s| s =T& ' " , BEG s <T& T$, T"  . T& s];  
  [p| p = T&{|}]  

 ¥ Updates 
1 *p0[x| (x = ole)]g  
=  3{ !!ole, t , w, p0, e0", ! ""| w #  {} p0 & t  = |( |(w, e0)}         =: c1 

2 c1[v| v #  T&{|}] g  
=  3{ !!ole, t , w, p0, e0", !v""| w, v #  {} p0 & t  = |( |(w, e0)}         =: c2 

3 c2[t s y| sick' &!s, y", t $ ' & s]g 

=  3{ !!ole, t , w, p0, e0", !t &, s, d, v""| w, v #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(v) & t & $  |( |(v, s)}  =: c3 

4 c3[X| X = ' #{| ' &, ' "}] 
g 

=  3{ !!ole, t , w, p0, e0", !X, t &, s, d, v""| w, v #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(v) & t & $  |( |(v, s) 
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(v) & t & $  |( |(v, s&)}}        =: c4 

"4 c4
P[speakT&!T$, CTR T$"]g          = c4 

5 c4[e| dog' &, ' " ' #, get' &!e, T#, ' #", e . ' & ' "]g 

=  3{ !!ole, t , w, p0, e0", !e, X, t &, s, d, v""| w, v #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(v)  
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(v) & t & $  |( |(v, s&)} & d #  {} dog(v, t &)  
  & !e, ole, d" #  {} get(v) & |( |(v, e) .  t & $  |( |(v, s)}        =: c5 

6 c5[p| p = ' 9 {| ' "}] 
g  

=  3{ !!ole, t , w, p0, e0", !p1, e, X, t &, s, d, v""| w, v #  {} p0 & t  = |( |(w, e0) & !s, d"  #  { }
sick(v)  

  & X = 3{ d&| - s&: !s&, d&" #  {} sick(v) & t & $  |( |(v, s&)} & d #  {} dog(v, t &)  
  & !e, ole, d" #  {} get(v) & |( |(v, e) .  t & $  |( |(v, s)}         
  & p1 = 3{ v& #  {} p0| - e&- s&- d&: !s&, d&"  #  {} sick(v&)  & d& #  {} dog(v&, t : )  
      & !e&, ole, d&" #  {} get(v&) & |( |(v&, e) .  t & $  |( |(v&, s&)}}      =: c6 

7 c6[T& 6  ' ! ]g  
=  3{ !!ole, t , w, p0, e0", !p1, e, X, t &, s, d, v""| w, v #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(v)  
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(v) & t & $  |( |(v, s&)} & d #  {} dog(v, t &)  
  & !e, ole, d" #  {} get(v) & |( |(v, e) .  t & $  |( |(v, s)}         
  & p1 = 3{ v& #  {} p0| - e&- s&- d&: !s&, d&"  #  {} sick(v&)  & d& #  {} dog(v&, t : )  
      & !e&, ole, d&" #  {} get(v&) & |( |(v&, e) .  t & $  |( |(v&, s&)}  
  & w 6  {} p1}            =: c7 
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8 c7[s| s =T& ' " , BEG s <T& T$, T"  . T& s]g  
=  3{ !!ole, t , w, p0, e0", !s&, p1, e, X, t &, s, d, v""| w, v #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(v)  
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(v) & t & $  |( |(v, s&)} & d #  {} dog(v, t &)  
  & !e, ole, d" #  {} get(v) & |( |(v, e) .  t & $  |( |(v, s)}         
  & p1 = 3{ v& #  {} p0| - e&- s&- d&: !s&, d&"  #  {} sick(v&)  & d& #  {} dog(v&, t : )  
      & !e&, ole, d&" #  {} get(v&) & |( |(v&, e) .  t & $  |( |(v&, s&)}}       
  & w 6  {} p1 & |( |(w, s&) = t & & |( |(w, |BEG|(s&)) < |( |(w, e0) & t  .  |( |(w, s&)}     =: c8 
9 c8[p| p = T&{|}] g  
=  3{ !!p2, ole, t , w, p0, e0", !s&, p1, e, X, t &, s, d, v""| w, v #  {} p0 & t  = |( |(w, e0) & !s, d"  #  {} sick(v)  
  & X = 3{ d&| - s&: !s&, d&" #  {} sick(v) & t & $  |( |(v, s&)} & d #  {} dog(v, t &)  
  & !e, ole, d" #  {} get(v) & |( |(v, e) .  t & $  |( |(v, s)}         
  & p1 = 3{ v& #  {} p0| - e&- s&- d&: !s&, d&"  #  {} sick(v&)  & d& #  {} dog(v&, t : )  
      & !e&, ole, d&" #  {} get(v&) & |( |(v&, e) .  t & $  |( |(v&, s&)}}       
  & w 6  {} p1 & |( |(w, s&) = t & & |( |(w, |BEG|(s&)) < |( |(w, e0) & t  .  |( |(w, s&) 
  & p2 = 3{ v:  #  {} p0| v:  6  {} p1}}           =: c9 

 Model 
 Tw0 #  Tp2 = p0\p1  ¥  Te0: e0-ctr speaks, updates CG to Tp1 
    |  Tt 0 = |( |(w0, e0): e0-instant 
   ÐÐÐÐÐÐÐÐÐ  s2:  
 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 w1 #  p1 
 ÐÐÐÐÐÐÐÐÐÐÐÐ   s1: d1 is sick 
 |||||||||||||||||||||||  t 1: d1 is a dog  
   ¥   e1: Ole gets d1 
 ÑÑÑÑÑÑÑÑÑÑÑ  |CON|(e1): Ole has got d1 

 


