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406,0(01+,1$ %( *#+* &$3&$4$,*+*0%, 04 ),+(($1*$- 5#$, %,$ $D*$,-4 0* *% 0,1%&3%&+*$
()&*#$& 0,(%&/+*0%, ? %&: 5#+* 1%/$4 0, *#04 1%,,$1*0%, *% /)1# *#$ 4+/$: 5#$,
*#$ N2 04 0-$,*0(0$- +4 + 1$&*+0, 4)<4*&)1*)&$ %( + 8+&6$& UU&$+8 5%&8-VV /%-$8 70+ 4%/$
3&%3$& $/<$--0,69 "#$ 1%,-0*0%,4 < * 7$'"#: '#)6$.="> +,- < #3)5 " 5#01# /+@$ )3
/E=b> 18$+&8' 4+*04(' *#04 &$])0&$/$,*9 "#$' 1%,7$' 3&$104$8' *#$ 4+/$ 0,(%&/+*0%, 0,
+,' $D*$,40%, %( /E=b> +4 *#$' -% 0, /E=b> 0*4$8(9

b "#$ 1%,*$,* %( +, $D04*$,*0+8 4$,*$,1$
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#+4 <$$, $D#+)4*$- %,1$ +, 0,-070-)+8 #+4 <$$, $4*+<804#$- 5#01# 4+*04(0$4 *#$ 1%,-0;
*0%,4 $D3&$44$- <' *#$ 0,-$(0,0*$ -$41&03*0%,V4 1%//%, ,%), 3#&+4$ +,- <' *#$
&$/+0,-$& %( *#$ 4$,*$,1$9
[)* + ),07$&4+8 4$,*$,1$ 1+,,%* <$ -$+8* 50*# 0, 4)1# + %,1$;+,-;(%&;+88 /+,,$&9 A*

+1*4: &+*#$&: +4 + 4*+,-0,6 0,4*&)1*0%,M %( $+1# 0,-070-)+8 1#$1@ 5#$*#$& 0* 4+*04(0$4 *#$
1%,-0*0%,4 $D3&$44$- <' *#$ 1%//%, ,%), 3#&+4$ %( *#$ ),07$&4+8 *$&/B 0( 0* -%$4: '%)
/+' 0,($& *#+* *#$ 0,-070-)+8 +84% 4+*04(0$4 *#$ 1%,-0*0%,4 $D3&$44$- <' *#$ &$/+0,-$& %(
*#$ 4$,*$,1$9 "#04 04 + /$44+6$ *#+* 40/38' @+))#1 <$ $D3&$44$- 0, + (%&/ /%&$
3&0/0*07$ *#+, *#$ ),07$&4+8 4$,*$,1$ 0*4$8(9 "#$ ),07$&4+8 04 *#)4: +* *#$ 8$7$8 %( *#$
N2 *% 5#01# 0* <$8%,64: (""$'<@(&4$9 "#$ 4+/$ 04 *&)$ %( 1%,-0*0%,+849 ;/ ! 12$) [
(),1*0%,4 +4 +, 0,4*&)1*0%, *% 1#$1@: +,- @$$3 1#$1@0,6: 5#$*#$& *#$ +,*$1$-$,* ! #+4
<$$, 4+*04(0$-: +,- *% 0,($&: 5#$, *#04 04 (%),- *% <$ 4%: *#+* *#$ 1%,4$])$,* [ /)4* +84%
#%8-9 "#04 *%% 04 + 30$1$ %( 0,(%&/+*0%, *#+* 1+,,%* <$ &$3&$4$,*$- 0, +,' /%&$
$8$/$,*+&' (%&/9
"#04 /$+,4 *#+* 5#$, 5$ (%&/ *#$ N2 %( + ),07$&4+8 4$,*$,1$: 4)1# +4 =E_>: %& %( +

1%,-0*0%,+8: 4)1# +4 =E>: 5$ 1+,,%* -$1%/3%4$ *#$ 4$,*$,1$ 0, 4%/$ 4)1# (+4#0%, +4 5$
5$&$ +<8$ *% -$1%/3%4$: 4+': *#$ (0&4* 4$,*$,1$ %( =b> 5#$, 1%,4*&)1*0,6 /E=b>9 .% *#$
N2 (%& =E_> 1+,,%* 0*4$8( <$ $8+<%&+*$- <$'%,- *#$ *&070+8 0,0*0+8 4*+6$M

Every widow admires Pedro

m0(14)

0, 5#01# *#$ 4$,*$,1$ =E_> %11)&4 +4 + 1%,-0*0%,: <)* ,%*#0,6 $84$ -%$49
"#$&$ 04 #%5$7$&: +,%*#$& 5+' 0, 5#01# 5$ 1+, &$3&$4$,* *#$ 0,*$&,+8 4*&)1*)&$ %(

=E_>: ,+/$8' <' 1%,4*&)1*0,6 4$3+&+*$ N2V4 (%& 0*4 1%/3%,$,*4: +,- <' 0,*$6&+*0,6
*#$4$ N2V4 0,*% + 4*&)1*)&$ 0, 5#01# *#$0& 1%,,$1*0%, &$(8$1*4 *#$ 4',*+1*01 1%,4*&)1*0%,
<' /$+,4 %( 5#01# *#$4$ -0(($&$,* 1%/3%,$,*4 +&$ +/+86+/+*$- 0,*% *#$ 1%/38$D
4$,*$,1$9 "#04 04: 0, (+1*: $44$,*0+88': 5#+* A -0- 5#$, 1%,4*&)1*0,6 *#$ N2;3+0&4 A
$+&80$& 3&$4$,*$- (%& =E>: =E_>: =EH>: +,- =S>9
[)* *#$4$ 3+0&4 -% ,%* 3&%70-$: <' *#$/4$87$4: *#$ 4*&)1*)&+8 &$3&$4$,*+*0%,4 *%

5#01# 5$ 1+, +338' %)& 6$,$&+8 -$(0,0*0%, %( *&)*#9 "% %<*+0, 4)1# + &$3&$4$,*+*0%, (%&:
4+': =E_> 5$ /)4* 1%/<0,$ *#$ 3+0& =/E=E_>: /S=E_> > 50*# *#$ N2 /c=E_>9 "#04 607$4 )4
*#$ (%88%50,6 4*&)1*)&$M

Every widow admires Pedro

K(14)
m0(14)

m1(14)

   x
 .

widow (x)

m2(14)

x
 .
widow (x)
x admires Pedro
x admires u

u
.

;+; "#$% &#'(



.0/08+&8' *#$ 1%/38$*$ &$3&$4$,*+*0%, (%& =E> 5088 ,%5 8%%@ *#)4M

If Pedro owns a donkey, he beats it

K(1)
m0(1)

m1(1)
u
 .
Pedro owns a donkey
u = Pedro
donkey (v)
u owns v

m2(1)
u
.
Pedro owns a donkey
u = Pedro
donkey (v)
u owns v
He beats it
u beats it
u beats v

v
.

v
.

A* /+' +33$+& +4 0( 4%/$*#0,6 04 4*088 /0440,6 (&%/ *#$4$ 4*&)1*)&$49 Y%& 5#+* *$884 )4 *#+*
*#$ 4)<%&-0,+*$ N2V4 /E=E> +,- /S=E> &$3&$4$,* *#$ +,*$1$-$,* +,- 1%,4$])$,* %( +
1%,-0*0%,+8: 5#08$ /E=E_> +,- /S=E_> &$3&$4$,* *#$ 1%/3%,$,*4 %( + ),07$&4+8^ "#$
+,45$& *% *#04 04 40/38$M *#$ ,$1$44+&' 0,(%&/+*0%, 04 3&%70-$- <' *#$ 4$,*$,1$4 0, /c=E>
+,- /c=E_> 5#%4$ 1%/3%,$,*4 +&$ &$3&$4$,*$- <' *#$ 4)<%&-0,+*$ N2V4 /E=E>: /S=E>:
+,- /E=E_>: /S=E_>9 A, (+1* 5$ 4#+88 +44)/$ *#+* 50*# $+1# 4',*+1*01+88' 5$88;(%&/$-
4$,*$,1$ 04 607$, + 3+&*01)8+& 4',*+1*01 +,+8'404 %( 0*: 5#01# 43$10(0$4 ),+/<06)%)48' 0*4
0//$-0+*$ 1%/3%,$,*4 +,- *#$ 1%,4*&)1*0%, 5#01# (%&/4 *#$ 4$,*$,1$ %)* %( *#$4$9 =Y%&
*#$ (&+6/$,*4 5$ 4#+88 4*)-' 0, .$1*0%, T: *#04 1%,-0*0%, 5088 <$ +)*%/+*01+88' ()8(088$- +4
$+1# %( 0*4 5$88(%&/$- $D3&$440%,4 #+4 + ),0])$ 4',*+1*01 +,+8'4049> "#$ &%8$ 5#01#: 4+':
/E=E> +,- /S=E> 38+' 0, *#$ &$3&$4$,*+*0%, %( =E> 1+, *#)4 <$ &$1%6,0L$- <' 1%/3+&0,6
*#$0& &$8$7+,* $,*&0$4: 70L9: 7$'"# #3)5 + '#)6$. +,- 2$ &$+15 (1: 50*# *#$ 4',*+1*01 +,+8'404
%( *#$ 4$,*$,1$ =E> *% <$ (%),- 0,/c=E>9 !88 *#04 5088 <$ -041)44$- 0, -$*+08 0, .$1*0%, T9
! &$3&$4$,*+*0%, %( *#$ 4%&* K)4* -0438+'$-: 5#01# 0,7%87$4 4*&)1*)&$- (+/080$4 %( N2V4:

5088 <$ 1+88$- + E(5@#<"5$ ?$!"$5$)1+1(#) F1"<@1<"$ %&: (%& 4#%&*: N2.9 P+1# 4$,*$,1$
%& -041%)&4$ 0,-)1$4 *#$ 1%,4*&)1*0%, %( 4)1# + N2.: +,- %,8' 5#$&$ *#$ 4$,*$,1$ %&
-041%)&4$ 04 1%/3+&+*07$8' 40/38$ 5088 *#$ N2. 1%,404* %( + 40,68$ N2 %,8'9 !/%,6 *#$
N2V4 *#+* 1%,4*0*)*$ + N2. *#$&$ 5088 +85+'4 <$ %,$ 5#01# &$3&$4$,*4 *#$ -041%)&4$ +4 +
5#%8$9 =A, *#$ *5% N2.V4 5$ -0438+'$- *#$4$ +&$: &$43$1*07$8': /c=E_> +,- /c=E>9> "#04
N2 5088 <$ 1+88$- 12$ !"()@(!+4 N2 %( *#$ N2.9
Z,1$ 5$ +4406, *% =E> *#$ N2. I=E> *#$ $+&80$& 1%,(801* <$*5$$, *#$ 6$,$&+8 -$(0,0;

*0%, %( *&)*# +,- %)& 3+&*01)8+& +11%),* %( *#$ *&)*# 7+8)$ %( + 1%,-0*0%,+8 1+, <$
&$4%87$-9 Q$ 4806#*8' /%-0(' *#$ *&)*# -$(0,0*0%, *% &$+-M

=EJ> ! -041%)&4$ N (5 1"<$ () O: *(-$) + N2. I %( N 0(( *#$&$ 04 + 3&%3$& $/<$--0,6
0,*% O %( *#$ 3&0,103+8 N2 %( I9

f$* )4 *&' *% +338' =EJ> *% =E> +,- 0*4 N2. I=E>9 =E> 04 *&)$ 607$, I=E> 0(( *#$&$ 04 +
3&%3$& $/<$--0,6 %( /c=E> 0,*% O9 .0,1$ *#$ ),07$&4$ %( /c=E> 04 *#$ $/3*' 4$*: *#$&$
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04 %,8' %,$ $/<$--0,6 (&%/ /c=E> 0,*% O: 70L9 *#$ $/3*' (),1*0%,: "9 Q#+* 04 0* (%& "
*% <$ 3&%3$&^ " 04 3&%3$& 0(( *#$ 1%,-0*0%,4 %( /c=E> +&$ *&)$ 0, O %( *#$ 1%&&$43%,-0,6
$8$/$,*4 %( \O9 A, *#$ 3&$4$,* 1+4$ #%5$7$& *#$&$ +&$ ,% $8$/$,*4 0, \/c=E>: *#)4 ,%
1%&&$43%,-0,6 $8$/$,*4 %( \OB +,- *#$&$ 04 %,8' %,$ 1%,-0*0%, 0, /c=E>: ,+/$8' =E>
0*4$8(9 "#)4 " 04 3&%3$& 0(( =E> 04 *&)$ 0, O9
A* /06#* 4$$/ +* *#04 3%0,* *#+* 5$ +&$ *&+33$- 0, + 10&18$9 [)* 0, (+1* 5$ +&$ ,%*9

"% 4$$ *#+* 5$ +&$ ,%* 0* 04 ,$1$44+&' *% +33&$10+*$ *#$ -0(($&$,1$ <$*5$$, =0> +4@0,6
(%& *#$ *&)*# 7+8)$ 0, O %( =E>: 607$, I=E>B +,- =00> +4@0,6 (%& *#$ *&)*# 7+8)$ 0, O %(
4%/$ 1%,-0*0%, *#+* <$8%,64 *% 4%/$ /$/<$& %( I=E>9 "#04 4$1%,- ])$4*0%, #+4: +4
5$ 4+5 $+&80$&: + 4*&+06#*(%&5+&- +,45$& 5#$, *#$ 1%,-0*0%, #+4 *#$ (%&/ %( +, +*%/01
4$,*$,1$9 Y%& 0, *#+* 1+4$ 0* 04 -0&$1*8' -$10-$- <' *#$ $/<$--0,6 +,- *#$ (),1*0%,
YO9 [)* 5#$, *#$ 1%,-0*0%, 04 + 1%/38$D 4$,*$,1$: $969: + 1%,-0*0%,+8 %& + ),07$&4+8:
5#01# 3$&/0*4 ,% ()&*#$& +,+8'404 3(12() 12$ -$". E? 1# 32(@2 (1 &$4#)*5: *#$ +,45$&
0,7%87$4 +, +33$+8 *% 1$&*+0, /$/<$&4 %( *#$ N2. *#+* +&$ 5<&#"'()+1$ *% *#+*
N29 "#)4 *#$ 1%,-0*0%, =E> %( /E=E> 04 *% <$ *+@$, +4 *&)$ 0, O 0(( 0* 04 *&)$: 0,
*#$ 4$,4$ -$(0,$- $+&80$&: *(-$) *#$ 3+0& =/E=E>: /S=E>> %( N2V4 4)<%&-0,+*$ *% /c=E>B
+,- 0, 12+1 4$,4$ =E> 04 *&)$ 0, O: 5$ 4+5 +8&$+-': 0(( O 7$&0(0$4 *#$ (0&4* %&-$&
(%&/)8+ =T>9
"% 4$$ /%&$ 18$+&8' #%5 *#$ 7+&0%)4 1%/3%,$,*4 %( %)& *#$%&' +&$ *% <$ (0**$-

*%6$*#$&: 5$ 4#%)8- 8%%@ +* + ($5 /%&$ $D+/38$49
"#$ ,$D* $D+/38$ 4#%545#' 0* 04 *#+* 1$&*+0, +,+3#%&01 1%,,$1*0%,4 +&$ 0/3%440<8$9 A,

=EG> A( X$-&% %5,4 $7$&' -%,@$' *#$, #$ <$+*4 0*9

(1 1+,,%* #+7$ $-$". '#)6$. (%& 0*4 +,*$1$-$,*9 "#$ &$+4%, (%& *#04 <$1%/$4 *&+,43+&$,*
5#$, 5$ *&' *% 1%,4*&)1* + N2. 5#01# 607$4 4)1# + &$+-0,6 *% =EG>M

If Pedro owns every donkey he beats it.

K(17)
m(17)

m1(17)

                    u
.

Pedro owns every donkey
u = Pedro
u owns every donkey

m2(17)

                    u
.

Pedro owns every donkey
u = Pedro
u owns every donkey
he beats it
u beats it

m3(17)

                    x
.

donkey (x)

m4(17)

                    x
.

donkey (x)
u owns x

;+> "#$% &#'(



Q$ 1+,,%* 1%/38$*$ *#04 N2. +4 0,*$,-$-: (%& *#$ -041%)&4$ &$($&$,* D: 5#01# 5$ 5+,*
*% +4406, *% *#$ 3&%,%), (1 %( /S=EG>: 04 ,%* +7+08+<8$: +4 0* %11)&4 %,8' +* *#$ 8$7$8 %(
/T=EG>: 5#01# 04 <$8%5 *#+* %( /S=EG>9 ! 40/08+& $D38+,+*0%, 4#%54 5#' (1 1+,,%* <$
+,+3#%&01+88' 80,@$- *% $-$". -%,@$' 0,

=Eb> P7$&' (+&/$& 5#% %5,4 $7$&' -%,@$' <$+*4 0*

+,- +84% 5#' 0,

=EF> A( X$-&% 80@$4 $7$&' 5%/+, 5#% %5,4 + -%,@$' #$ ($$-4 0*

(1 1+,,%* <$ 1%;&$($&$,*0+8 50*# + '#)6$.: 5#$&$+4 4)1# + 80,@ -%$4 4$$/ 3%440<8$ 0,

=Sc> A( X$-&% 80@$4 + 5%/+, 5#% %5,4 + -%,@$' #$ ($$-4 0*9F

"#$4$ 8+4* $D+/38$4 607$: A #%3$: +, 0,@80,6 %( *#$ 3&$-01*07$ 3%5$&4 %( 5#+* 0, 3+&*01)8+&
80,6)04*4 /06#* *#0,@ 1%,4*0*)*$4 *#$ /%4* ),)4)+8 ($+*)&$ %( *#$ *#$%&' A #+7$ 4% (+&
4@$*1#$-M *#$ (+1* *#+* 0* #+,-8$4 40,6)8+& *$&/4 %( *#$ (%&/4 + # +,- $-$". # 0, $,*0&$8'
-0(($&$,* 5+'49 A #%3$ *#+* *#$4$ +,- 4)<4$])$,* 088)4*&+*0%,4 5088 #$83 *% 3$&4)+-$ *#$/
*#+* *#$ 1%,1$3*0%, %( + 3$&($1* &)8$;<';&)8$ 3+&+88$804/ <$*5$$, 4',*+D +,- 4$/+,*014 04
%,$ *#+* /)4* <$ 3&%7$- &+*#$& *#+, *+@$, (%& 6&+,*$-9Ec A, (+1*: *#$ -+*+ #$&$ 3&$4$,*$-
3%0,* *%5+&-4 *#$ 1%,18)40%, *#+* *#04 1%,1$3*0%, 04 )8*0/+*$8' ),*$,+<8$9
!,%*#$& ($+*)&$ *#+* -04*0,6)04#$4 *#$ 3&$4$,* +11%),* (&%/ /+,': +8<$0* ,%* +88:

$D04*0,6 *#$%&0$4 %( &$($&$,1$ +,- ])+,*0(01+*0%, 04 0*4 $,*0&$8' ),0(%&/ *&$+*/$,* %(
*#0&- 3$&4%, 3$&4%,+8 3&%,%),49 "#04 #+4 +8&$+-' <$$, +33+&$,* (&%/ *#$ $D+/38$4 +*
5#01# 5$ #+7$ 8%%@$-9 A* 04 ()&*#$& 088)4*&+*$- <' 4)1# 4$,*$,1$4 +4M

=SE> P7$&' (+&/$& 1%)&*4 + 50-%5 5#% +-/0&$4 #0/9

Z11)&&$,1$4 4)1# +4 *#+* %( 2(% 0, =SE> #+7$ <$$, 3)* (%&5+&- +4 3+&+-06/4 %( *#$ )4$
%( 3&%,%),4 +4 <%),- 7+&0+<8$4 ? +, 0-$,*0(01+*0%, *#+* 04 ,+*)&+8: +,- 0, (+1* 5$88;,06#
0,$41+3+<8$: 5#$, %,$ <$80$7$4 *#+* *#$ 8%601+8 (%&/4 %( ,+*)&+8 8+,6)+6$ 4$,*$,1$4 +&$
$D3&$440%,4 %( *#$ 3&$-01+*$ 1+81)8)49 A,-$$- 4$7$&+8 $+&80$& *#$%&04*4 #+7$ 3$&1$07$- +
&$+8 1#+4/ 4$3+&+*0,6 *#$4$ 3&%,%), )4$4 (&%/ *#%4$ 5#01# 5$ (0,- $D$/380(0$- <':
4+': 2$" 0, =G> +,- 2$ 0, =G> +,- =b>B +,-: 8%%@0,6 +* 3&%,%),4 (&%/ *#04 3$&43$1*07$: *#$'
#+7$ %(*$, ($8* #$838$44 704;+;704 *#$ 3&%,%), %11)&&$,1$4 *#+* #+7$ <$$, %( 3+&*01)8+&
1%,1$&, *% )4 0, *#04 4$1*0%,: 70L9 *#%4$ $D$/380(0$- <' =E> +,- =S>9 Y%&10,6 *#$4$ $0*#$&
0,*% *#$ /%8- *#+* #+- <$$, -$406,$- (%& )4$4 4)1# +4 *#+* 0, =G>: %& 0,*% *#+* /$+4)&$-
*% (0* %11)&$,1$4 4)1# +4 *#+* %( 2(% 0, =SE> *)&,$- %)* *% <$ #%3$8$44 $,*$&3&04$49 P7+,4
=EFGG: EFbc> 607$4 1%,18)407$ $70-$,1$ +6+0,4* *#$ 8+**$& %( *#$4$ *5%B <)* #04 %5,
4)66$4*0%,4: 5#01# 6% 4%/$ 5+' *%5+&-4 +440/08+*0,6 *#$ 3&%<8$/+*01 3&%,%),4 *%
-$(0,0*$ -$41&03*0%,4: -% ,%* +33$+& *% <$ ()88' 4+*04(+1*%&' $0*#$&9EE

`%*$ *#+* *#$ /%&$ ),0(0$- *&$+*/$,* %( *#$4$ 3&%,%), )4$4 607$, #$&$ 04 3%440<8$
3+&*8' <$1+)4$ *#$ 4+/$ 1%,4*&)1*0%, &)8$ (%& 3&%,%),4 %3$&+*$4 <%*# +* *#$ 8$7$8 %( *#$
3&0,103+8 N2V4 +,- +* 4)<%&-0,+*$ 8$7$849 "#)4 *#$ N2. (%& =SE> 04 1%,4*&)1*$- +4
(%88%54 =*#$ ,)/<$&4 0, 3+&$,*#$4$4 5#01# 3&$1$-$ -041%)&4$ &$($&$,*4 +,- 1%,-0*0%,4
0,-01+*$ *#$ %&-$& 0, 5#01# *#$ %3$&+*0%,4 +&$ 1+&&0$- %)*B 5$ 4#+88 %(*$, )4$ *#04
,%*+*0%,+8 -$701$>M
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m0(21)
(0) Every farmer courts a widow who admires him.

m1(21)

(1)     x
.

(1) farmer (x)

m2(21)

(1) x       (2) v
.            .

(1) farmer (x)
(1) x courts a widow who admires
    him
(2) widow (v)
(2) v admires him
(2) x courts v
(3) v admires x

"#$ &)8$ (%& 3&%,%),4 +3380$4 #$&$ 0, K)4* *#$ 4+/$ 5+' *% *#$ 2(% %( " +'%("$5 2(% 0,
/S=SE> +4 0* -%$4 (%& $D+/38$ *% *#$ 2$ +,- (1 0, *#$ N2. 1%,4*&)1*0%, %( =b> %& *#$ (1 %(
=E> 0, *#$ 1%,4*&)1*0%, %( *#$ N2 %( =E>9

7 ,-. 8&%234 ,-.&%/

=<) 72$5#F

"#$ *0/$ #+4 1%/$ (%& + /%&$ (%&/+8 +,- 4'4*$/+*01 3&$4$,*+*0%,9 Q$ 4#+88 1%,40-$& +
(&+6/$,* %( P,6804# (%& 5#01# A 4#+88 607$ +, $D38010* 4',*+D +,- $D38010* (%&/+8 &)8$4
(%& N2. 1%,4*&)1*0%,9 Z)& (&+6/$,* 5088 <$ $D1$$-0,68' 40/38$ *% 4*+&* 50*#: /)1#
40/38$& $7$, *#+, *#+* %( O%,*+6)$ =EFGT>9ES "#$ 4',*+D +-%3*$- &$4$/<8$4 O%,*+;
6)$V4: <)* *#$ &$4$/<8+,1$ 04 &+*#$& 4)3$&(010+8B (%& *#$ 4',*+1*01 +,+8'404 %( + 4$,*$,1$
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(0) if a woman loves him Pedro courts her

m0(25)

m1(25)

    (2) u
.

(1) a woman loves him
(2) woman (u)
(2) u loves him
(5) u loves v

m2(25)

    (2) u           (3) v
. .

(1) a woman loves him
(1) Pedro courts her
(2) woman (u)
(2) u loves him
(3) v = Pedro
(3) v courts her
(4) v courts u
(5) u loves v
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if a woman loves him Pedro courts her

m0(25)

m1(25)

    u
.

a woman loves him
woman (u)
u loves him
u loves v

    u            v
. .

Pedro courts her
v = Pedro
v courts her
v courts u
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Every widow admires a farmer

K(15)
m0(15)

m1(15)

     x
.

widow (x) 

m2(15)

          u
.

x admires a farmer
farmer (u)
x admires u
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x
.

widow (x)

widow (x)
x admires Pedro
x admires u

u
.

Every widow admires Pedro
u = Pedro

K!(14)
m0(14)!

m1(14)! m2(14)!

"#$ ,$$- *% 38+1$ *#$ -041%)&4$ &$($&$,* 0,*&%-)1$- <' + 3&%3$& ,+/$ 0,*% *#$
3&0,103+8 N2 04 088)4*&+*$- <' =SH> (%& 5#01# A 6+7$ + N2. 0, .$1*0%, T9S9 "#04 N2.
04 ),+11$3*+<8$ <' %)& &)8$4 +4 *#$ &$($&$,* ) 0, /S=SH> 04 ,%* +11$440<8$ (&%/ *#$
3%40*0%, %( 2(% 0, /E=SH>: *% 5#01#: +* 4*$3 =H> 0* 5+4 ,%,$*#$8$44 +4406,$-9 "#04
-0((01)8*' 5%)8- ,%* #+7$ +&04$, #+- d2E <$$, 3&%3$&8' +3380$- 0, *#$ (0&4* 38+1$9 "#$
1%&&$1* N2. (%& =SH> 8%%@4 +4 (%88%54M

, -./012 03 -145. #$6 7/'#$589 :/(1/%/$5#580$ ;)C



            (2) u
                 .
(1) a woman loves him
(2) woman (u)
(2) u loves him
(5) u loves v

(1) Pedro courts her

(3) v courts her
(4) v courts u

(3) v
.

(0) if a woman loves him, Pedro courts her
(3) v = Pedro
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m1(25)! m2(25)!
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            v
             .
(1) Pedro owns a donkey
(2) u owns a donkey
(3) donkey (v)
(3) u owns v

(1) he beats it
(4) u beats it
(5) u beats v

(2) u
.

(0) if Pedro owns a donkey he beats it
(2) u = Pedro
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m1(1)! m2(1)!

Q$ +8&$+-' 4+5 0, .$1*0%, S #%5 0/3%&*+,* 0* 04 *#+* *#$ -041%)&4$ &$($&$,*4 +7+08+<8$ *%
+ 607$, 3&%,%), /)4* +88 %11)& 0, *#$ 4+/$: %& $84$ 0, 4%/$ 4)3$&%&-0,+*$: N29 "#04:
5$ 4+5: +11%),*4 (%& *#$ (+1* *#+* (1 1+,,%* #+7$ $-$". '#)6$. +4 0*4 +,*$1$-$,* 0, +
4$,*$,1$ 4)1# +4 =EG> %& =Eb>: %& <$ +,+3#%&01+88' 80,@$- *% + '#)6$. 0, =EF>9 "#$ &$+-$&
5088 0,$70*+<8' +4@: #%5$7$&: 5#' 4)<%&-0,+*0%, 04 -$(0,$- 0, *#$ 3&$104$ 5+' 0* #+4
<$$,9 Q#': (%& 0,4*+,1$ 04: 5#$&$ =/E: /S> &$3&$4$,*4 + 1%,-0*0%,+8 %& ),07$&4+8: /S

4)<%&-0,+*$ *% /E <)* ,%* /E 4)<%&-0,+*$ *% /SB %&: *% 3)* 0* /%&$ -0&$1*8': 5#' /+'
*#$ $8$/$,*4 %( /S ,%* 4$&7$ +4 &$($&$,*4 (%& 3&%,%),4 0, 4$,*$,1$4 <$8%,60,6 *% d%,/E

5#08$ *#$ /$/<$&4 %( \/E
+&$ +-/0**$- +4 &$($&$,*4 (%& 3&%,%),4 %11)&&0,6 0, /S^

;)! "#$% &#'(



"#+* *#$ $8$/$,*4 %( /E /)4* <$ +7+08+<8$ (%& *#$ 3&%,%),4 %( /S 04 *%% 1$,*&+8 +,
+44)/3*0%, %( %)& *#$%&' *% 3$&/0* *+/3$&0,6M %)& +,+8'404 %( *#$ 1&)10+8 4$,*$,1$4 =E>
+,- =S> -$3$,-$- $44$,*0+88' %, *#+* #'3%*#$4049 [)* 5#+* +<%)* &$($&$,*4 0, /S (%&
3&%,%),4 0, /E^ C$&$ 04 +, $D+/38$ 5#01# 4#%54 *#+* *#$ 4$*4 %( 3%440<8$ &$($&$,*4
/)4* <$ +4 5$ #+7$ 43$10(0$- *#$/M

=SJ> P7$&' (+&/$& 5#% +-/0&$4 #$& 1%)&*4 + 50-%59

A* 04 /' 0,*)0*07$ K)-6$/$,* *#+* 0, =SJ> 2$" 1+, <$ 1%&$($&$,*0+8 50*# + 3('#3: <)* %,8'
0( + 3('#3 #+4 50-$ 41%3$ %7$& $-$". /+"%$"9 .)1# UU50-$ 41%3$VV &$+-0,64 (%& 0,-$(0,0*$4
*#+* %11)3' 3%40*0%,4 5#01# 1%&&$43%,- *% ,+&&%5 41%3$ +11%&-0,6 *% %)& 4',*+D +&$
,%* -041)44$- 0, *#04 3+3$&9 ! &$+-0,6 5#01# =SJ> 1+, )#1 #+7$ 04: +11%&-0,6 *% /'
0,*)0*0%,4: *#$ %,$ 607$, <'

=SG> =!D> =(+&/$&=D> # =$'> =50-%5='> " +-/0&$4=D: '>

" 1%)&*4=D: '>>> !

"% <8%1@ *#04 &$+-0,6 5$ /)4* 4*03)8+*$ *#+* *#$ $8$/$,* 7 %( /S=SJ> 04 ,%* +7+08+<8$ *%
*#$ 3&%,%), 0, /E=SJ>M

     (1) x
          .
(1) farmer (x)
(1) x admires her

     (2) v
          .
(1) x courts a widow
(2) widow (v)
(2) x courts v

(0) every farmer who admires her, courts a widow
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