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Part 1 (Lexicon) Translate each of the following into the hyper-lambda-calculus.

Morpheme Type Translation
every C-»AND APoA{x | Px}
some C-VvD APV {x | Px}

no CoN\{S-S x D} APoA{— X x | Px}
any C-JID APoJI{x | Px}

a C-C APoAxo{ 1(P)[x] }
one C-C APoAxo{ 1(P)[x] }
two C-C APoAxo{ 2(P)[x] }

three C-C APoAxo{ 3(P)[x] }
at least (C-C)=»(C-VD) ANoAPoV{ x IN(P)[x] }
exactly (C-C)=»(C-VD) ANoAPoX { x I N(P)[x] }
and (SxS)=S APQ{P&Q}

if S=(S=9) APAQ{P—Q}

does-not D=2S.-D>S APAx; ~Px
woman C Wy
man C My
donkey C Dy

enemy Ds—C AYshxoExy

respects Dy=D1—=S Ay2Ax 1 Rxy

owns Dy=D1=S AY2Ax10xYy

knows Dy=D1=S Ay x1 Kxy

sells D,-D3;—=D1—=S AY2AZ3AX1SXYZ
mother(def) De—=D Axe{m(x)}
father(def) De—=D Axe{f(x)}
to D—Ds Ax{xs}

of [genitive] D-Ds Ax{xe}

's [genitive] D-Dg Ax{xe}
who D-S.-C-C AQAPoAXo{ Px&Qx}

helshelit %) %
o] DD, Ax{Xa}
(o) Dy—D AxXa{x}
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2. Part 2 (Semantic Trees)

1. No man who owns a donkey sells it to any enemy of his.

no man who owns a donkey [+1] 1] sells (—2) |it| [+2] | toany enemy of his
[from below] 2o ()
APoA{—=XxIPx} Z{ Axo{Mx&Oxy} X y, 1Dy } Ax{x;} ! Axo{x} O Ax{x;}
IT{ N{—= XxIMx&Oxy } Xy, 11Dy } Ax{xiXx1}  AY2AzzhxSxyz AX2{x2}
[from below]
AYo Az3 Ax| Sxyz Ax 1 JI{ zz | Ezx }
IT{ A{= X x; X x1 IMx&Oxy } Xy, 11Dy } Ay Ax I Ax; Sxyz | Ezx }

IT{ AN{—=Xx; X x; | Mx&Oxy } X Ax;JI{ Ax; Sxyz | Ezx } | 1Dy }
IT{ A{—= X x; X JI{ Ax; Sxyz | Ezx } IMx&Oxy } 11Dy }
IT{ A {—=XJI{Sxyz | Ezx } IMx&Oxy } 11Dy }
IT{ AN{ N{~Sxyz | Ezx } IMx&Oxy } 11Dy }

vy{ 1Dy — Vx{ {Mx&Oxy} - Vz{ {Ezx - ~Sxyz} } } }
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man who [+1] owns a donkey| [+2] [—2]
AQAPoAXo{Px&Qx}  Ax{x} APoAxo{1Px} Dx Ax{x2} Ax{x,}
Axo{1Dx} AxX{xaXx5}
2{y 1Dy }
AY2Ax10xy {y Xy, 11Dy }
AQiAPoAXo{ Px&Qx} >{ Ax;0xy X y, | 1Dy }
M, 2{ APoAxo{Px&Oxy} X y., 11Dy }

2{ Axo{Mx&Oxy} X y, 11Dy }

to any enemy of (<1) | his

Ax{xe} Ax {x} &

AYsAxoExy AX_1{xe}

APJI{xIPx} Ax.1 AyoEyx

Ax{xs} AxJI{ y | Eyx }

AxJI{ ys | Eyx }
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2. No man respects any woman who does not respect any woman [whom] he respects.

no man| [+1] [—1] respects any woman who does-not respect any woman whom he respects| [+2]

(insert material from below)

APOA{=XxIPx} | My Ax{x;} Ax{x.} APoJT { x| Px } Ax i Azo{ Wz & Vy { { Wy & Rxy }—> ~Rzy } }
APOA{ = X xIMx}  Ax{x;Xxi} Ax I {zIWz&Vy{{Wy&Rxy }—> ~Rzy } }
MyAx Rxy M T{zIWz&Vy { { Wy &Rxy }—> ~Rzy } } Ax{x,)
APy A{ = X x; X x1 | Mx } Ax. JI{ AxRxz | Wz & Vy { { Wy & Rxy }—> ~Rzy } }

NM=Xx) XT{ AxRxz I Wz & Vy { { Wy &Rxy }> ~Rzy } } | Mx }
NN ~RxzIWz&Vy { { Wy& Rxy }—> ~Rzy } } | Mx }

Vx { Mx —> Vz{ {Wz & Vy{{Wy & Rxy }—> ~Rzy}} - ~Rxz} }
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woman who [+1] does-not respect |any woman whom he respects| [+2]
(insert material from below) Ax(x)
AQAPoAXo{Px&Qx} Ax{x;} Ax  {yl Wy & Rxy }
Ay-Ax 1 Rxy Ax 1 JI{ y» | Wy & Rxy }
AP X ~Px Ax 1 JI{ Ax;Rxy | Wy & Rxy }

Ax AN{ Az ~Rzy | Wy & Rxy }
Axa Az N{~Rzy | Wy & Rxy }

AQiAPoAXo{ Px&Qx} Axg Az Vy { { Wy & Rxy }—> ~Rzy }

Wy Axaq Az Vy { { Wy & Rxy }— ~Rzy }

AX 1 APy AZo{ Pz & Vy { { Wy & Rxy }—> ~Rzy } }

Ax g Azof Wz & Vy { { Wy & Rxy }—> ~Rzy } }

any woman who m[+2] (1) '‘he| [+1] respects

AQAPoAX o {Px&Qx} Ax{x:} Ax {x} & Ax{xi}

Ax{x} Ay-Ax 1 Rxy
AQ2 APy Axo{ Px&Qx} Ax.1 A\y> Rxy
Wo Ax APy Ayo { Py & Rxy }
APoI{y | Py} Ayo { Wy & Rxy }

Ax II{yl Wy & Rxy }
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3. If a man respects a woman, and she does respect him, then she knows his mother and father.
she does she knows
if a man [+1] [-1] respects a woman and not respect him then his mother and father
%) My Ax{xi} Ax{x.} %) Ax1 Azo { K[zm(x)] & K[z,f(x)] }
M

S{xIMx}  Ax{xiXxi}

(insert material from below)

{x; X x; I Mx} { A Rxy Xy, 1 Wy } (insert material
from below)
Y{EZ{Rxy Xy, Wy} Xx; | Mx} APQ{P&Q} Ay, Ax., ~Ryx
APAQ{P—Q} >{ Z{ Rxy & ~Ryx | Wy } | Mx }
(insert material from below)
IT{ IT{ AQ{{Rxy & ~Ryx}—>Q} X y» X x.1 | Wy } | Mx } Ax Az { K[zm(xX)] & K[z,f(x)] }

IT{ I{ AQ{{Rxy & ~Ryx}—>Q} Xy, X Az, { K[z,;m(x)] & K[z f(x)] } | Wy } | Mx }
IT{ IT{ AQ{{Rxy & ~Ryx}—>Q} X { K[y.m(x)] & K[y.f(x)] } IWy } | Mx }
IT{ I{ {Rxy & ~Ryx} = {K[y.mx)] & K[y.f(0)]} | Wy } | Mx }

vx { Mx — vy { Wy — { {Rxy & ~Ryx} - (Kly.m(»)] & K[y,fx)]} } }

respects a 'woman [+2] 1]

g W Ax{x;} Ax{x.}

Wo

{ylWy} Ax{xyXx1}

AYAx Rxy Xy Xy21Wy}

2{ A Rxy Xy, Wy }
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(-2) she| [+1] does not respect (-1) |him| [+2]

Axo{x} | D Ax{x} Ax{x} D Ax{x;}
Ay22x 1 Rxy Ax{x2}
AP1AXx;~Px Ay Ax; Rxy
Axao{x} Ay Ax; ~Rxy
Ay Ax ~Ryx
(-=2) |she| [+1] knows (-1) |he 's mother and father [+2]
Axaf{x} D hx{xi} Axa{x} D hx{xe} Axe{m(x)} APQ{P&Q} Axs{f(x)}

Axs AP{PIm(x)] & P[f(x)]}  Ax{x:}

7\.X-1{X6} 7\,)(6 sz{P[m(x)] & P[f(X)]}
Ay x 1 Kxy Ax; AP { P[m(x)] & P[f(x)] }
Axo{x1} Ax Az { K[zm(x)] & K[z,f(x)] }

Ax.i Az { Klzm(x)] & K[z f(x)] }
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4. Exactly one man respects exactly one woman who does not respect him.
exactly one man [+1] [—1] respects exactly one 'woman who does not respect him | [+2]
ANoAP R {xIN(P)x} 19 Ax{x} Ax{x.} ANoAPy K {yIN(P)y} 1o Ax{x,}
[insert material from below]
APy X{ x I1(P)x } M, APy X{yl1(P)y } Ax AYo {Wy & ~Ryx}
X{ x| 1(M)x } Ax{x1Xx1} X{y|1y{Wy&~Ryx})y }
Ay2Ax i Rxy A B{ Y2 1 1(AYy{Wy&~Ryx}y }
R{ x; X x. 1 1(M)x } Ax B{ AxRxy | 10y{Wy&~Ryx))y }

K{ x; X B{ Ax;Rxy | 1(A\y{Wy&~Ryx})y } | 1(M)x }
M{ X{ Rxy | 1(Ay{Wy&~Ryx})y } | 1(M)x }
x { 1M)x & Fly { 1A y{Wy&~Ryx})y & Rxy } }

Jlx { Mx & ly { {Wy&~Ryx} & Rxy } }

woman who [+1] does not respect (1) |him| [+2]

AQAPoAXo{Px&Qx} Ax{x;} Ax{x} D Aix{x:}

AP Ax;~Px Ay,Ax;Rxy

Ayohx ~Rxy Ax.i{x2}
AQiAPoAXo{ Px&Qx} My.Ax ~Rxy
Wy AY-1 APy Axo{Px & ~Rxy}

Ay Axo{ Wx & ~Rxy }

Ax Ayo { Wy & ~Ryx }



