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Lecture 9–10 
FROM ENGLISH TO DL COMPOSITIONALLY 

 
1.  Goal: Sample predictions 
 
(1) Jim1 came in. He1 sat down. antecedent name 
(1′) σ |=M [u1| u1 = jim, cmet u1]; [sitet u1]    
 iff jimM ∈ 

{}
cmet

M & jimM ∈ 
{}
sitet

M  

(2) Jim1 has2 a wife. She2 is a doctor. antec. indefinite 
(2′) σ |=M [u1 u2| u1 = jim°, u2 wifeeet u1]; [dret u2]     
 iff ∃d(〈d, jimM〉 ∈ 

{}
wifeeet

M & d ∈ 
{}
dret

M) 

(3) Jim1 doesn't have2 a wife. She2 is a doctor. negated indef. 
(3′) σ |=M [u1| u1 = jim°, not[u2| u2 wifeeet u1]]; [dret u2]      
 iff ¬∃d(〈d, jimM〉 ∈ 

{}
wifeeet

M) & σ2 ∈ 
{}
dret

M 

(4) (At least) one1 student solved every2 problem. quantifier scope: 
(4′a) σ |=M [u1| stdet u1, [u2| prbet u2] ⇒ [u1 slveet u2]]  SU > DO 

 iff ∃c(c ∈ {}
stdet

M & ∀d(d ∈ 
{}
prbet

M → 〈c, d〉 ∈ 
{}
slveet

M))  

(4′b) σ |=M [[u2| prbet u2] ⇒ [u1| stdet u1, u1 slveet u2]]  SU < DO 

 iff ∀d(d ∈ 
{}
prbet

M → ∃c(c ∈ {}
stdet

M & 〈c, d〉 ∈ 
{}
slveet

M))  

(5)  Every1 student attempted but no2 student solved one3 problem. s/DO coordination 
(5′) σ |=M [u3| prbet u3, [u1| stdet u1] ⇒ [u2| u1 atteet u3], not[u2| stdet u2, u2 slveet u3]]    
 iff ∃d(d ∈ {}

prbet & ∀b(b ∈ {}
stdet

M
 → 〈b, d〉 ∈ {}

atteet
M) 

   & ¬∃c(c ∈ {}
stdet

M
 & 〈b, d〉 ∈ {}

slveet
M))  

(6)  Al1 gave every2 student her23 homework. ‘bnd. vbl.’ ana.: 
(6′) σ |=M [u1| u1 = al, [u2| stdet u2] ⇒ [u3| u3 hweet u2, u1 gvteeet u3u2]]   DO > IO  
 iff ∀d(d ∈ 

{}
stdet

M → ∃c(〈c, d〉 ∈ {}
hweet

M & 〈alM, c, d〉 ∈ 
{}
gvteeet

M)  

(7)  Al1 gave every2 letter to its23 addressee. ‘bnd. vbl.’ ana.: 
(7′) σ |=M [u1| u1 = al, [u2| ltret u2] ⇒ [u3| u3 adreet u2, u1 gvteeet u2u3]]   DO > PP  
 iff ∀d(d ∈ 

{}
ltret

M → ∃c(〈c, d〉 ∈ {}
adreet

M & 〈alM, d, c〉 ∈ 
{}
gvteeet

M)  

(8)  Al1 gave every2 man a3 whiskey and every4 woman a5 cocktail. [DO IO] coord. 
(8′) σ |=M [u1| u1 = al, [u2| mnet u2] ⇒ [u3| whset u3, u1 gvteeet u3u2], 
   [u4| wmet u4] ⇒ [u5| cktet u5, u1 gvteeet u5u4]]     
 iff ∀d(d ∈ 

{}
mnet

M → ∃c(c ∈ {}
whset

M & 〈alM, c, d〉 ∈ 
{}
gvteeet

M)  
  & ∀d′(d′ ∈ 

{}
wmet

M → ∃c′(c′ ∈ {}
cktet

M & 〈alM, c′, d′〉 ∈ 
{}
gvteeet

M) 

(9a)  Every1 man who marries a2 woman gives her2 a3 ring. donkey rel. clause 
(9b) If a1 man marries a2 woman he1 gives her2 a3 ring. donkey conditional 
(9′) σ |=M [[u1 u2| mnet u1, wmet u2, u1 mrreet u2] ⇒ [u3| rnget u3, u1 gvteeet u3u2]]    
 iff ∀b, c(b ∈ {}

mnet
M & c ∈ 

{}
wmet

M & 〈b, c〉 ∈ 
{}
mrreet

M  
  → ∃d(d ∈ {}

rnget
M & 〈b, d, c〉 ∈ {}

gvteeet
M))  
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2. English fragment 2: CCG + DL 

• UNIVERSAL RULES 

(>)  Forward application 
  X/Y: βab  Y: αa  ⇒> X: βα 

(<)  Backward application 
  Y: αa    X\Y: βab  ⇒< X: βα 

(>T)  Forward type-raising 
  X: αa      ⇒>T Y/(Y\X): λƒab(ƒα) 

(<T)  Backward type-raising 
  X: αa      ⇒<T Y\(Y/X): λƒab(ƒα) 

(>B)  Forward composition 
  X/Y: βab  Y/Z: αca   ⇒>B   X/Z: λυc(βαυ) 

(<B)  Backward composition 
  Y\Z: αca  X\Y: βab   ⇒<B   X\Z: λυc(βαυ) 
 
• ENGLISH LEXICON 

i. English categories:  
 AB-categories based on {s, np, n}, plus the following abbreviations: 
 n′  :=  n/npof    vp  :=  s\npN 
 dp  :=  s/vp     vpF  :=  sF\npN for any feature F ∈ {inf, sc, to}1 
 prd  :=  ssc\npA   x/y/z  :=  (x/y)/z 
 prd′  :=  prd/npof   x\y/z := (x\y)/z 

ii. Category-to-type correspondence, tp: 
 To any English category X, the function tp assigns a DL-type as follows: 
 tp(s) = T  tp(X/Y) = tp(Y)tp(X) 
 tp(np) = E  tp(X\Y) = tp(Y)tp(X) 
 tp(n) = (ET) 

iii. Eng. item  |–  Category X: DL-translation of type tp(X)      
 came.in |– vp: λv[cmet v]      
 come.in |– vpinf: λv[cmet v]      
 saw |– vp/npA: λv′v[v seeeet v′]      
 see |– vpinf/npA: λv′v[v seeeet v′]      
 spoke |– vp/npto: λv′v[v spkeet v′] 
 speak |– vpinf/npto: λv′v[v spkeet v′] 
 gave |– vp/dp/npA: λv′Qv(Qλv″[v gvteeet v″v′]) 
    vp/dpto/npA: λv″Qv(Qλv′[v gvteeet v″v′]) 
 give |– vpinf/dp/npA: λv′Qv(Qλv″[v gvteeet v″v′])  
    vpinf/dpto/npA: λv″Qv(Qλv′[v gvteeet v″v′]) 

                                                 
1 inf = (bare) infinitive, sc = small clause, to = to-infinitive 
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 is, was |– vp/prd: λP(P) 
 be |– vpinf/prd: λP(P) 
 hasn |– vp/prd′: λRv([un]; Rvun)  
 haven |– vpinf/prd′: λRv([un]; Rvun) 
 isn’t, wasn’t |– vp/prd: λPv[not Pv] 
 didn’t |– vp/vpinf: λPv[not Pv]      
 doesn’t |– vp/vpinf: λPv[not Pv]      
 hen |– npN: un        
 himn |– npA: un 
 hism

n |– s/vp/n′: λRP([un]; Rumun; Pun) 
    vp\(vp/npA)/n′: λRR′v([un]; Rumun; R′unv)    
         
 Jimn |– s/vp: λP([un| un = jim°]; Pun) 
    vp\(vp/npA): λRv([un| un = jim°]; Runv) 
         
 doctor |– n: λv[dret v]  
 wife |– n′: λv′v[v wifeeet v′] 
 who |– n\n/vp: λP′Pv(Pv; P′v)  
 a  |– prd/n: λP(P) 
    prd′/n′: λR(R) 
 an, onen |– s/vp/n: λPP′([un]; Pun; P′un) 
    s\(s/npA)/n: λPP′([un]; Pun; P′un)  
    vp\(vp/npA)/n: λPRv([un]; Pun; Runv)    
         
 everyn |– s/vp/n: λPP′[[un]; Pun ⇒ P′un]  
    s\(s/npA)/n: λPP′[[un]; Pun ⇒ P′un]  
    vp\(vp/npA)/n: λPRv[[un]; Pun ⇒ Runv]    
         
 non |– s/vp/n: λPP′[not([un]; Pun; P′un)]  
    s\(s/npA)/n: λPP′[not([un]; Pun; P′un)]  
    vp\(vp/npA)/n: λPRv[not([un]; Pun; Runv)]    
         
 to  |– dpto/dp: λQ(Q) 
 if  |– s/s/s: λpq[p ⇒ q] 
 and, but |– s\s/s: λqp(p; q) 
    vp\vp/vp: λP′Pv(Pv; P′v)   
    (s/npA)\(s/npA)/(s/npA): λP′Pv(Pv; P′v)   
         
  
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3. Examples of semantic composition 
All DL translations are reduced as much as possible by (valid) λ-conversion and/or merger. 

DISCOURSE (1) 
(11)  Jim1     came.in 
  ––––––––––––––––––––––– ––––––––––– 
  s/vp: λP([u1| u1 = jim°]; Pu1) vp: λv[cmet v] 
  ––––––––––––––––––––––––––––––––––– > 
  s: [u1| u1 = jim°, cmet u1]  

(12)  derivation 1 
  he1     sat.down 
  –––––     –––––––––––– 
  npN: u1     s\npN: λv[sitet v] 
  –––––––––––––––––––––––––––––––––––– < 
  s: [sitet u1] 

  derivation 2 
  he1     sat.down 
  –––––     –––––––––––– 
  npN: u1     s\npN: λv[sitet v] 
  ––––––––––––– >T 
  s/(s\npN): λP(Pu1) 
  –––––––––––––––––––––––––––––––––––– > 
  s: [sitet u1]  
 
DISCOURSE (2) 
(21)  Jim1     has2   a wife 
  ––––––––––––––––––––––– ––––––––––––––––––– ––––––––––– ––––––––––––––– 
  s/vp: λP([u1| u1 = jim°]; Pu1) vp/prd′: λRv([u2]; Rvu2)  prd′/n′: λR(R) n′: λv′v[v wifeeet v′] 
          –––––––––––––––––––––––––– > 
          prd′: λv′v[v wifeeet v′] 
       ––––––––––––––––––––––––––––––––––––––––––––––– > 
       vp: λv[u2| u2 wifeeet v] 
  ––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
  s: [u1 u2| u1 = jim°, u2 wifeeet u1] 
  
(22)  she2     is   a doctor 
  ––––––––––––––––––––––– ––––––––––––––––––– ––––––––––– –––––––––– 
  npN: u2     s\npN/prd: λP(P)   prd/n: λP(P) n: λv[dret v] 
          ––––––––––––––––––––– > 
          prd: λv[dret v] 
       –––––––––––––––––––––––––––––––––––––––––– > 
       s\npN: λv[dret v] 
  –––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– < 
  s: [dret u2]  
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SENTENCE (31) 
• derivation 1 
  Jim1    doesn’t  have2  a wife 
  ––––––––––––––––––– –––––––––– –––––––  –––––––––––– > 
  s/vp:    vp/vpinf: vpinf/prd′: prd′:  
  λP([u1| u1 = jim°]; Pu1) λPv[not Pv] λRv([u2]; Rvu2)  λv′v[v wifeeet v′] 
        –––––––––––––––––––––––––– > 
        vpinf: λv[u2| u2 wifeeet v] 
      ––––––––––––––––––––––––––––––––––––– > 
      vp: λv[not[u2| u2 wifeeet v]] 
  1–––––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
  s: [u1| u1 = jim°, not[u2| u2 wifeeet u1]] 
1  λP([u1| u1 = jim°]; Pu1) λv[not[u2| u2 wifeeet v]]  > 
  ([u1| u1 = jim°]; λv[not[u2| u2 wifeeet v]]u1)  λ-cnv 
  ([u1| u1 = jim°]; [not[u2| u2 wifeeet u1]])   λ-cnv 
  [u1| u1 = jim°, not[u2| u2 wifeeet u1]]   F.mrg 

• derivation 2 
  Jim1    doesn’t  have2  a wife 
  ––––––––––––––––––– –––––––––– –––––––––––– ––––––––––– > 
  s/vp:    vp/vpinf: vpinf/prd′: prd′:  
  λP([u1| u1 = jim°]; Pu1) λPv[not Pv] λRv([u2]; Rvu2)  λv′v[v wifeeet v′] 
      1––––––––––––––––––––– >B 
      vp/prd′: λRv[not([u2]; Rvu2)]  
  2–––––––––––––––––––––––––––––––––––––––––– >B 
  s/prd′: λR[u1| u1 = jim°, not([u2]; Ru1u2)] 
  3–––––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
  s: [u1| u1 = jim°, not[u2| u2 wifeeet u1]] 
1  λR(λPv[not Pv] λR′v′([u2]; R′v′u2)R)   >B 
  λR(λPv[not Pv] λv′([u2]; Rv′u2))   λ-cnv   
  λR(λv[not λv′([u2]; Rv′u2)v])   λ-cnv   
  λR(λv[not([u2]; Rvu2)])     λ-cnv   
  λRv[not([u2]; Rvu2)]     abr. 
2  λR(λP([u1| u1 = jim°]; Pu1) λR′v′[not([u2]; R′v′u2)]R) >B   
  λR(λP([u1| u1 = jim°]; Pu1) λv′[not([u2]; Rv′u2)])  λ-cnv  
  λR([u1| u1 = jim°]; λv′[not([u2]; Rv′u2)]u1)  λ-cnv  
  λR([u1| u1 = jim°]; [not([u2]; Ru1u2)])   λ-cnv  
  λR[u1| u1 = jim°, not([u2]; Ru1u2)]   F.mrg 
3  λR[u1| u1 = jim°, not([u2]; Ru1u2)] λv′v[v wifeeet v′]  > 
  [u1| u1 = jim°, not([u2]; λv′v[v wifeeet v′]u1u2)]  λ-cnv  
  [u1| u1 = jim°, not([u2]; λv[v wifeeet u1]u2)]  λ-cnv  
  [u1| u1 = jim°, not([u2]; [u2 wifeeet u1])]   λ-cnv  
  [u1| u1 = jim°, not[u2| u2 wifeeet u1]]   F.mrg  
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SENTENCE (4) 
• reading SU > DO 
  one1   student solved every2  problem 
  ––––––––––––––––– –––––––– –––––––––––– ––––––––––––––––––– –––––––– 
  s/vp/n:    n:   vp/npA: vp\(vp/npA)/n:  n:  
  λPP′([u1]; Pu1; P′u1)  λv[stdet v]   λv′v[v slveet v′] λPRv[[u2]; Pu2 ⇒ Ru2v]   λv[prbet v] 
  1––––––––––––––––––––––––– >   2––––––––––––––––––––––––––– > 
  s/vp:        vp\(vp/npA):  
  λP′([u1| stdet u1]; P′u1)     λRv[[u2| prbet u2] ⇒ Ru2v] 
        3––––––––––––––––––––––––––––––––––––––––– < 
        vp:  
        λv[[u2| prbet u2] ⇒ [v slveet u2]] 
  4–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
  s: [u1| stdet u1, [u2| prbet u2] ⇒ [u1 slveet u2]] 
1  λPP′([u1]; Pu1; P′u1) λv[stdet v]   > 
  λP′([u1]; λv[stdet v]u1; P′u1)    λ-cnv 
  λP′([u1]; [stdet u1]; P′u1)     λ-cnv 
  λP′([u1| stdet u1]; P′u1)     F.mrg 
2  λPRv[[u2]; Pu2 ⇒ Ru2v] λv[prbet v]   > 
  λPRv[[u2]; Pu2 ⇒ Ru2v] λv′[prbet v′]   a.v. 
  λRv[[u2]; λv′[prbet v′]u2 ⇒ Ru2v]   λ-cnv 
  λRv[[u2]; [prbet u2] ⇒ Ru2v]   λ-cnv 
  λRv[[u2| prbet u2] ⇒ Ru2v]     F.mrg 
3  λRv[[u2| prbet u2] ⇒ Ru2v] λv′v[v slveet v′]  < 
  λRv[[u2| prbet u2] ⇒ Ru2v] λv′v″[v″ slveet v′]  a.v. 
  λv[[u2| prbet u2] ⇒ λv′v″[v″ slveet v′]u2v]   λ-cnv 
  λv[[u2| prbet u2] ⇒ λv″[v″ slveet u2]v]   λ-cnv 
  λv[[u2| prbet u2] ⇒ [v slveet u2]]   λ-cnv 
4  λP′([u1| stdet u1]; P′u1) λv[[u2| prbet u2] ⇒ [v slveet u2]] > 
  ([u1| stdet u1]; λv[[u2| prbet u2] ⇒ [v slveet u2]]u1)  λ-cnv 
  ([u1| stdet u1]; [[u2| prbet u2] ⇒ [u1 slveet u2]])  λ-cnv 
  [u1| stdet u1, [u2| prbet u2] ⇒ [u1 slveet u2]]   F.mrg 
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• reading DO > SU 
  one1   student solved every2  problem 
  ––––––––––––––––– –––––––– –––––––––––– ––––––––––––––––––– –––––––– 
  s/vp/n:    n:   vp/npA: s\(s/npA)/n:  n:  
  λPP′([u1]; Pu1; P′u1)  λv[stdet v]   λv′v[v slveet v′] λPP′[[u2]; Pu2 ⇒ P′u2]   λv[prbet v] 
  1––––––––––––––––––––––––– >   2––––––––––––––––––––––––––– > 
  s/vp:        s\(s/npA):  
  λP′([u1| stdet u1]; P′u1)     λP′[[u2| prbet u2] ⇒ P′u2] 
  3––––––––––––––––––––––––––––––––––––– >B 
  s/npA: 
  λv′[u1| stdet u1, u1 slveet v′] 
  4–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– < 
  s: 
  [[u2| prbet u2] ⇒ [u1| stdet u1, u1 slveet u2]] 
1  λPP′([u1]; Pu1; P′u1) λv[stdet v]   > 
  λP′([u1]; λv[stdet v]u1; P′u1)    λ-cnv 
  λP′([u1]; [stdet u1]; P′u1)     λ-cnv 
  λP′([u1| stdet u1]; P′u1)     F.mrg 
2  λPP′[[u2]; Pu2 ⇒ P′u2] λv[prbet v]   > 
  λP′[[u2]; λv[prbet v]u2 ⇒ P′u2]   λ-cnv 
  λP′[[u2]; [prbet u2] ⇒ P′u2]    λ-cnv 
  λP′[[u2| prbet u2] ⇒ P′u2]     F.mrg 
3  λv′(λP′([u1| stdet u1]; P′u1) λv′v[v slveet v′]v′)  >B 
  λv′(λP′([u1| stdet u1]; P′u1) λv″v[v slveet v″]v′)  a.v. 
  λv′(λP′([u1| stdet u1]; P′u1) λv[v slveet v′])   λ-cnv 
  λv′([u1| stdet u1]; λv[v slveet v′]u1)   λ-cnv 
  λv′([u1| stdet u1]; [u1 slveet v′])   λ-cnv 
  λv′[u1| stdet u1, u1 slveet v′]     F.mrg 
4  λP′[[u2| prbet u2] ⇒ P′u2] λv′[u1| stdet u1, u1 slveet v′] < 
  [[u2| prbet u2] ⇒ λv′[u1| stdet u1, u1 slveet v′]u2]   λ-cnv 
  [[u2| prbet u2] ⇒ [u1| stdet u1, u1 slveet u2]]    λ-cnv 
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SENTENCE (5): s/npA coordination 

a.  every1    student  attempted  
  ––––––––––––––––––– –––––––– ––––––––––––  
  s/vp/n:     n:   vp/npA:  
  λPP′[[u1]; Pu1 ⇒ P′u1]  λv[stdet v]   λv′v[v atteet v′]  
  –––––––––––––––––––––––––––– >    
  s/vp:          
  λP′[[u1| stdet u1] ⇒ P′u1]      
  –––––––––––––––––––––––––––––––––––––––––– >B 
  s/npA: 
  λv′[[u1| stdet u1] ⇒ [u1 atteet v′]] 
 
b.  no2    student solved  
  ––––––––––––––––––––– –––––––– ––––––––––––  
  s/vp/n:     n:   vp/npA:  
  λPP′[not([u2]; Pu2; P′u2)]  λv[stdet v]   λv′v[v slveet v′]  
  –––––––––––––––––––––––––––––– >    
  s/vp:          
  λP′[not([u2| stdet u2]; P′u2)]      
  ––––––––––––––––––––––––––––––––––––––––––– >B 
  s/npA: 
  λv′[not[u2| stdet u2, u2 slveet v′]] 
 
c.  one3   problem  
  ––––––––––––––––– ––––––––   
  s\(s/npA)/n:   n:     
  λPP′([u3]; Pu3; P′u3)  λv[prbet v] 
  –––––––––––––––––––––––––– > 
  s\(s/npA): 
  λP′([u3| prbet u3]; P′u3)   
    
d.  x := s/npA 

  (a)    but    (b)   one3  problem 
  ––––––––––––––––––   ––––––––––    –––––––––––––––––––––––– –––––––––––––––––– 
  x:    x\x/x:    x:   s\x: 
  λv′[[u1| stdet u1] ⇒ [u1 atteet v′]]   λP′Pv(Pv; P′v)  λv′[not[u2| stdet u2, u2 slveet v′]]  λP′([u3| prbet u3]; P′u3)  
      ––––––––––––––––––––––––––––––––––––– > 
      x\x: 
      λPv(Pv; [not[u2| stdet u2, u2 slveet v]) 
  –––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– < 
  x: 
  λv[[u1| stdet u1] ⇒ [u1 atteet v], not[u2| stdet u2, u2 slveet v]] 
  –––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– < 
  s: 
  [u3| prbet u3, [u1| stdet u1] ⇒ [u1 atteet u3], not[u2| stdet u2, u2 slveet u3]] 
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Homework 5 
 

Use the lexicon of the English Fragment 2, and extend it with suitable lexical entries to derive 
the following translations of the English sentences (6)–(8). (Do NOT add any combinatory rules, 
i.e. use only >, <, >T, <T, >B, and/or <B): 
  
(6)  Al1 gave every2 student her23 homework.  
(6′) [u1| u1 = al, [u2| stdet u2] ⇒ [u3| u1 gvteeet u3u2, u3 hweet u2]]  
 
(7)  Al1 gave every2 letter to its23 addressee.  
(7′) [u1| u1 = al, [u2| ltret u2] ⇒ [u3| u1 gvteeet u2u3, u3 adreet u2]]     
 
(8)  Al1 gave every2 man a3 whiskey and every4 woman a5 cocktail.  
(8′) [u1| u1 = al, [u2| mnet u2] ⇒ [u3| u1 gvteeet u3u2, whset u3], 
   [u4| wmet u4] ⇒ [u5| u1 gvteeet u5u4, cktet u5]]     
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Solution to homework 5 
 

SENTENCE (6)   
a. her23  homework 
 ––––––––––––––––– ––––––––––– 
 dp/n′: n′: 
 λRP([u3]; Ru2u3; Pu3) λv′v[v hweet v]  
 –––––––––––––––––––––––––––––––– > 
 dp: 
 λP([u3| u3 hweet u2]; Pu3) 
 
b. gave  every2  student  her23 homework 
 ––––––––––– –––––––––––––––––––––– –––––––– –––––––––––––––––– > 
 vp/dp/npA: (vp/dp)\(vp/dp/npA)/n: n: dp: 
 λv′Qv(Qλv″[v gvteeet v″v′]) λPTQv[[u2]; Pu2 ⇒ Tu2Qv] λv[stdet v] λP([u3| u3 hweet u2]; Pu3) 
  ––––––––––––––––––––––––––––––– >  
  (vp/dp)\(vp/dp/npA):   
  λTQv[[u2| stdet u2] ⇒ Tu2Qv]   
 ––––––––––––––––––––––––––––––––––––––––––––––––––––– < 
 vp/dp: 
 λQv[[u2| stdet u2] ⇒ Qλv″[v gvteeet v″u2]] 
 ––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
 vp: 
 λv[[u2| stdet u2] ⇒ [u3| u3 hweet u2, v gvteeet u3u2]] 
 
c.  Al1  gave every2 student her23 homework 
 –––––––––––––––––– –––––––––––––––––––––––––––––––––––– > 
 s/vp: vp: 
 λP([u1| u1 = al°]; Pu1) λv[[u2| stdet u2] ⇒ [u3| u3 hweet u2, v gvteeet u3u2]] 
 –––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
 s: 
 [u1| u1 = al°, [u2| stdet u2] ⇒ [u3| u3 hweet u2, u1 gvteeet u3u2]] 
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SENTENCE (7)   
a. to  its23  addressee 
 –––––– ––––––––––––––––– ––––––––––– 
 dpto/dp:  dp/n′: n′: 
 λQ(Q)  λRP([u3]; Ru2u3; Pu3) λv′v[v adreet v]  
  –––––––––––––––––––––––––––––– > 
  dp: 
  λP([u3| u3 adreet u2]; Pu3) 
 ––––––––––––––––––––––––––––––––––––––– > 
 dpto: 
 λP([u3| u3 adreet u2]; Pu3) 
 
b. gave  every2  letter  to its23 addressee 
 ––––––––––– –––––––––––––––––––––– –––––––– –––––––––––––––––– > 
 vp/dpto/npA: (vp/dpto)\(vp/dpto/npA)/n: n: dpto: 
 λv″Qv(Qλv′[v gvteeet v″v′]) λPTQv[[u2]; Pu2 ⇒ Tu2Qv] λv[ltret v] λP([u3| u3 adreet u2]; Pu3) 
  –––––––––––––––––––––––––––––– >  
  (vp/dpto)\(vp/dpto/npA):   
  λTQv[[u2| ltret u2] ⇒ Tu2Qv]   
 ––––––––––––––––––––––––––––––––––––––––––––––––––––– < 
 vp/dpto: 
 λQv[[u2| ltret u2] ⇒ Qλv′[v gvteeet u2v′]] 
 ––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
 vp: 
 λv[[u2| ltret u2] ⇒ [u3| u3 adreet u2, v gvteeet u2u3]] 
 
c.  Al1  gave every2 letter to its23 addressee 
 –––––––––––––––––– ––––––––––––––––––––––––––––––––––––– > 
 s/vp: vp: 
 λP([u1| u1 = al°]; Pu1) λv[[u2| ltret u2] ⇒ [u3| u3 adreet u2, v gvteeet u2u3]] 
 ––––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
 s: 
 [u1| u1 = al°, [u2| ltret u2] ⇒ [u3| u3 adreet u2, u1 gvteeet u2u3]] 
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SENTENCE (8): [DO IO]-coordination   
a. every2  man  a3   whiskey 
 ––––––––––– –––––––– ––––––––––––––––– ––––––––– 
 (vp/dp)\(vp/dp/npA)/n: n: dp/n:  n: 
 λPTQv[[u2]; Pu2 ⇒ Tu2Qv] λv[mnet v] λPP′([u3]; Pu3; P′u3) λv[whset v] 
 ––––––––––––––––––––––––––––––– > –––––––––––––––––––––––––––– >  
 (vp/dp)\(vp/dp/npA):  dp:  
 λTQv[[u2| mnet u2] ⇒ Tu2Qv] λP′([u3| whset u3]; P′u3) 
   ––––––––––––––––––––––––––– <T 
   vp\(vp/dp): 
   λF(FλP′([u3| whset u3]; P′u3))  
 1–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– <B 
 vp\(vp/dp/npA): 
 λTv[[u2| mnet u2] ⇒ Tu2λP′([u3| whset u3]; P′u3)v] 
1 λT(λF(FλP′([u3| whset u3]; P′u3)) λT′Qv[[u2| mnet u2] ⇒ T′u2Qv]T) 
 λT(λF(FλP′([u3| whset u3]; P′u3)) λQv[[u2| mnet u2] ⇒ Tu2Qv])  λ-cnv 
 λT(λQv[[u2| mnet u2] ⇒ Tu2Qv] λP′([u3| whset u3]; P′u3))   λ-cnv 
 λT(λv[[u2| mnet u2] ⇒ Tu2λP′([u3| whset u3]; P′u3)v])   λ-cnv 
 λTv[[u2| mnet u2] ⇒ Tu2λP′([u3| whset u3]; P′u3)v]   abr. 
 
b. every4  woman  a5   cocktail 
 ––––––––––– –––––––– ––––––––––––––––– ––––––––– 
 (vp/dp)\(vp/dp/npA)/n: n: dp/n:  n: 
 λPTQv[[u4]; Pu4 ⇒ Tu4Qv] λv[wmet v] λPP′([u5]; Pu5; P′u5) λv[cktet v] 
 ––––––––––––––––––––––––––––––– > –––––––––––––––––––––––––––– >  
 (vp/dp)\(vp/dp/npA):  dp:  
 λTQv[[u4| wmet u4] ⇒ Tu4Qv] λP′([u5| cktet u5]; P′u5) 
   ––––––––––––––––––––––––––– <T 
   vp\(vp/dp): 
   λF(FλP′([u5| cktet u5]; P′u5))  
 2–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– <B 
 vp\(vp/dp/npA): 
 λTv[[u4| wmet u4] ⇒ Tu4λP′([u5| cktet u5]; P′u5)v] 
2 λT(λF(FλP′([u5| cktet u5]; P′u5)) λT′Qv[[u4| wmet u4] ⇒ T′u4Qv]T) 
 λT(λF(FλP′([u5| cktet u5]; P′u5)) λQv[[u4| wmet u4] ⇒ Tu4Qv])  λ-cnv 
 λT(λQv[[u4| wmet u4] ⇒ Tu4Qv] λP′([u5| cktet u5]; P′u5))   λ-cnv 
 λT(λv[[u4| wmet u4] ⇒ Tu4λP′([u5| cktet u5]; P′u5)v])   λ-cnv 
 λTv[[u4| wmet u4] ⇒ Tu4λP′([u5| cktet u5]; P′u5)v]   abr. 
 
c. x := vp\(vp/dp/npA)  

 every2 man a3 whiskey  and  every4 woman a5 cocktail 
 –––––––––––––––––––––––––– <B –––––––––––––––– ––––––––––––––––––––––––– <B 
 x:  x\x/x:  x: 
 λTv[[u2| mnet u2]  λU′UTv(UTv; U′Tv) λTv[[u4| wmet u4] 
  ⇒ Tu2λP′([u3| whset u3]; P′u3)v]   ⇒ Tu4λP′([u5| cktet u5]; P′u5)v] 
    ––––––––––––––––––––––––––––––––––––––––––––– > 
    x\x: 
    λUTv(UTv; [[u4| wmet u4] ⇒ Tu4λP′([u5| cktet u5]; P′u5)v]) 
 ––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– < 
 x: 
 λTv[[u2| mnet u2] ⇒ Tu2λP([u3| whset u3]; Pu3)v, [u4| wmet u4] ⇒ Tu4λP′([u5| cktet u5]; P′u5)v]  
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d. Al1  gave  every2 man a3 whiskey and every4 woman a5 cocktail 
 ––––––––––––––––– ––––––––––––––––––––– ––––––––––––––––––––––––––––––––––––– < 
 s/vp: vp/dp/npA: vp\(vp/dp/npA):  
 λP([u1| u1 = al°]; Pu1) λv′Qv(Qλv″[v gvteeet v″v′]) λTv[[u2| mnet u2] ⇒ Tu2λP([u3| whset u3]; Pu3)v, 
    [u4| wmet u4] ⇒ Tu4λP′([u5| cktet u5]; P′u5)v]  
  1–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– <  
  vp:   
  λv[[u2| mnet u2] ⇒ [u3| whset u3, v gvteeet u3u2],  
   [u4| wmet u4] ⇒ [u5| cktet u5, v gvteeet u5u4]]   
 2––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– > 
 s: 
 [u1| u1 = al°, [u2| mnet u2] ⇒ [u3| whset u3, v gvteeet u3u2], [u4| wmet u4] ⇒ [u5| cktet u5, v gvteeet u5u4]] 
 
1.1 λTv[[u2| mnet u2] ⇒ Tu2λP([u3| whset u3]; Pu3)v,  
  [u4| wmet u4] ⇒ Tu4λP′([u5| cktet u5]; P′u5)v] λv′Qv(Qλv″[v gvteeet v″v′])  < 
1.2 λTv[[u2| mnet u2] ⇒ Tu2λP([u3| whset u3]; Pu3)v,  
  [u4| wmet u4] ⇒ Tu4λP′([u5| cktet u5]; P′u5)v] λv′Qv″′(Qλv″[v″′ gvteeet v″v′])  a.v. 
1.3 λv[[u2| mnet u2] ⇒ λv′Qv″′(Qλv″[v″′ gvteeet v″v′])u2λP([u3| whset u3]; Pu3)v,  
  [u4| wmet u4] ⇒ λv′Qv″′(Qλv″[v″′ gvteeet v″v′])u4λP′([u5| cktet u5]; P′u5)v]  λ-cnv 
1.4 λv[[u2| mnet u2] ⇒ λQv″′(Qλv″[v″′ gvteeet v″u2])λP([u3| whset u3]; Pu3)v,  
  [u4| wmet u4] ⇒ λQv″′(Qλv″[v″′ gvteeet v″u4])λP′([u5| cktet u5]; P′u5)v]  λ-cnv 
1.5 λv[[u2| mnet u2] ⇒ λv″′(λP([u3| whset u3]; Pu3)λv″[v″′ gvteeet v″u2])v,  
  [u4| wmet u4] ⇒ λv″′(λP([u5| cktet u5]; Pu5)λv″[v″′ gvteeet v″u4])v]   λ-cnv 
1.6 λv[[u2| mnet u2] ⇒ λP([u3| whset u3]; Pu3)λv″[v gvteeet v″u2]),  
  [u4| wmet u4] ⇒ λP([u5| cktet u5]; Pu5)λv″[v gvteeet v″u4])]   λ-cnv 
1.7 λv[[u2| mnet u2] ⇒ [u3| whset u3]; λv″[v gvteeet v″u2]u3),  
  [u4| wmet u4] ⇒ [u5| cktet u5]; λv″[v gvteeet v″u4]u5)]    λ-cnv 
1.8 λv[[u2| mnet u2] ⇒ [u3| whset u3]; [v gvteeet u3u2],  
  [u4| wmet u4] ⇒ [u5| cktet u5]; [v gvteeet u5u4]]    λ-cnv 
1.9 λv[[u2| mnet u2] ⇒ [u3| whset u3, v gvteeet u3u2],  
  [u4| wmet u4] ⇒ [u5| cktet u5, v gvteeet u5u4]]    F.mrg 
 
2.1 λP([u1| u1 = al°]; Pu1) λv[[u2| mnet u2] ⇒ [u3| whset u3, v gvteeet u3u2],  
   [u4| wmet u4] ⇒ [u5| cktet u5, v gvteeet u5u4]]   > 
2.2 ([u1| u1 = al°]; λv[[u2| mnet u2] ⇒ [u3| whset u3, v gvteeet u3u2],  
   [u4| wmet u4] ⇒ [u5| cktet u5, v gvteeet u5u4]]u1)   λ-cnv 
2.3 ([u1| u1 = al°]; [[u2| mnet u2] ⇒ [u3| whset u3, u1 gvteeet u3u2],  
   [u4| wmet u4] ⇒ [u5| cktet u5, u1 gvteeet u5u4]])    λ-cnv 
2.3 [u1| u1 = al°, [u2| mnet u2] ⇒ [u3| whset u3, u1 gvteeet u3u2],  
   [u4| wmet u4] ⇒ [u5| cktet u5, u1 gvteeet u5u4]]    F.mrg 
  
 


