
Appendix B

Situation Semantics
Calculations

B.1 A Conditional Donkey Sentence

There follows a calculation establishing the truth conditions for a donkey

sentence containing a quantificational adverb and an if-clause. See section

2.3.1.

7[[always [if [a man] [l6 [[a donkey] [l2 [t6 owns t2]]]]]]

[[he man] beats [it donkey]]]8j

¼ 7always8j(7[if [a man] [l6 [[a donkey] [l2 [t6 owns t2]]]]]8
j)

(7[[he man] beats [it donkey]]8j) (by FA)

¼ 7always8j(7[if [a man] [l6 [[a donkey] [l2 [t6 owns t2]]]]]8
j)

(7beats8j (7it8j(7donkey8j))(7he8j (7man8j))) (by FA)

¼ 7always8j(7[if [a man] [l6 [[a donkey] [l2 [t6 owns t2]]]]]8
j)

([lu1: lu2: ls8: u2ðs8Þ beats in s8 u1ðs8Þ]
([lfhhs; ei;hs; tii: ls7 : b!x f ðls9:xÞðs7Þ ¼ 1: ix f ðls9:xÞðs7Þ ¼ 1]

(lu3: ls6: u3ðs6Þ is a donkey in s6))

([lfhhs; ei;hs; tii: ls1 : b!x f ðls9:xÞðs1Þ ¼ 1: ix f ðls9:xÞðs1Þ ¼ 1]

(lu4: ls3:u4ðs3Þ is man in s3))) (by Lex)

¼ 7always8j(7[if [a man] [l6 [[a donkey] [l2 [t6 owns t2]]]]]8
j)

([lu1: lu2: ls8: u2ðs8Þ beats in s8 u1ðs8Þ]
(ls7 : b!x x is a donkey in s7: ix x is a donkey in s7)

(ls1 : b!x x is a man in s1: ix x is a man in s1)) (by lC)

¼ 7always8j(7[if [a man] [l6 [[a donkey] [l2 [t6 owns t2]]]]]8
j)

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by lC)

¼ 7always8j(7if8j(7a8j (7man8j)(7[l6 [[a donkey] [l2 [t6 owns t2]]]]8
j)))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by FA)

¼ 7always8j(7if8j(7a8j(7man8j) (lu6: 7[[a donkey] [l2 [t6 owns

t2]]]8
½6!u6�))) (ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8)

(by PA)



¼ 7always8j(7if8j(7a8j(7man8j)

(lu6: 7a8
½6!u6�(7donkey8½6!u6�)(7[l2 [t6 owns t2]]8

½6!u6�))))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by FA)

¼ 7always8j(7if8j(7a8j(7man8j)

(lu6: 7a8
½6!u6�(7donkey8½6!u6�)(lu2: 7[t6 owns t2]8

6!u6
2!u2

h i
))))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by PA)

¼ 7always8j(7if8j(7a8j(7man8j)

(lu6: 7a8
½6!u6�(7donkey8½6!u6�)

(lu2: 7owns8
6!u6
2!u2

h i
(7t28

6!u6
2!u2

h i
) (7t68

6!u6
2!u2

h i
)))))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by FA)

¼ 7always8j(7if8j(7a8j(7man8j)

(lu6: 7a8
½6!u6�(7donkey8½6!u6�)(lu2: 7owns8

6!u6
2!u2

h i
(u2)(u6)))))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by TR)

¼ 7always8j(7if8j(7a8j(7man8j) (lu6: 7a8
½6!u6�(7donkey8½6!u6�)

(lu2: [lu3: lu4: ls9: u4ðs9Þ owns u3ðs9Þ in s9](u2)(u6)))))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by Lex)

¼ 7always8j(7if8j(7a8j(7man8j) (lu6: 7a8
½6!u6�(7donkey8½6!u6�)

(lu2: ls9: u6ðs9Þ owns u2ðs9Þ in s9))))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by lC)

¼ 7always8j(7if8j(7a8j(7man8j)
(lu6: [lfhhs; ei;hs; tii: lghhs; ei;hs; tii: ls1: there is an individual x and a

situation s2 such that s2 is a minimal situation such that s2 a s1 and

f ðls5:xÞðs2Þ ¼ 1, such that there is a situation s3 such that s3 a s1
and s3 is a minimal situation such that s2 a s3 and gðls5:xÞðs3Þ ¼ 1]

(lu3: ls6: u3ðs6Þ is a donkey in s6) (lu2: ls9: u6ðs9Þ owns u2ðs9Þ in s9))))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by Lex)

¼ 7always8j(7if8j(7a8j(7man8j) (lu6: ls1: there is an individual x and

a situation s2 such that s2 is a minimal situation such that s2 a s1 and

[lu3: ls6: u3ðs6Þ is a donkey in s6] ðls5:xÞðs2Þ ¼ 1, such that there is a

situation s3 such that s3 a s1 and s3 is a minimal situation such that

s2 a s3 and [lu2: ls9: u6ðs9Þ owns u2ðs9Þ in s9]ðls5:xÞðs3Þ ¼ 1)))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by lC)

¼ 7always8j(7if8j(7a8j(7man8j) (lu6: ls1: there is an individual x and

a situation s2 such that s2 is a minimal situation such that s2 a s1
and x is a donkey in s2, such that there is a situation s3 such that

s3 a s1 and s3 is a minimal situation such that s2 a s3 and u6ðs3Þ
owns x in s3)))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by lC)
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¼ 7always8j(7if8j ([lfhhs; ei;hs; tii: lghhs; ei;hs; tii: ls6: there is an individual y

and a situation s7 such that s7 is a minimal situation such that s7 a s6
and f ðls5:yÞðs7Þ ¼ 1, such that there is a situation s9 such that s9 a s6
and s9 is a minimal situation such that s7 a s9 and gðls5:yÞðs9Þ ¼ 1]

(lu3: ls4:u3ðs4Þ is man in s4) (lu6: ls1: there is an individual x and a

situation s2 such that s2 is a minimal situation such that s2 a s1 and x

is a donkey in s2, such that there is a situation s3 such that s3 a s1 and

s3 is a minimal situation such that s2 a s3 and u6ðs3Þ owns x in s3)))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by Lex)

¼ 7always8j(7if8j(ls6: there is an individual y and a situation s7 such

that s7 is a minimal situation such that s7 a s6 and [lu3: ls4:u3ðs4Þ is
man in s4]ðls5:yÞðs7Þ ¼ 1, such that there is a situation s9 such that

s9 a s6 and s9 is a minimal situation such that s7 a s9 and [lu6: ls1:

there is an individual x and a situation s2 such that s2 is a minimal

situation such that s2 a s1 and x is a donkey in s2, such that there is a

situation s3 such that s3 a s1 and s3 is a minimal situation such that

s2 a s3 and u6ðs3Þ owns x in s3]ðls5:yÞðs9Þ ¼ 1))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by lC)

¼ 7always8j(7if8j(ls6: there is an individual y and a situation s7 such

that s7 is a minimal situation such that s7 a s6 and y is man in s7,

such that there is a situation s9 such that s9 a s6 and s9 is a minimal

situation such that s7 a s9 and there is an individual x and a situation

s2 such that s2 is a minimal situation such that s2 a s9 and x is a

donkey in s2, such that there is a situation s3 such that s3 a s9 and s3
is a minimal situation such that s2 a s3 and y owns x in s3))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by lC)

¼ 7always8j([lphs; ti: p](ls6: there is an individual y and a situation s7
such that s7 is a minimal situation such that s7 a s6 and y is man in

s7, such that there is a situation s9 such that s9 a s6 and s9 is a

minimal situation such that s7 a s9 and there is an individual x and

a situation s2 such that s2 is a minimal situation such that s2 a s9
and x is a donkey in s2, such that there is a situation s3 such that

s3 a s9 and s3 is a minimal situation such that s2 a s3 and y owns x

in s3))

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by Lex)

¼ 7always8j(ls6: there is an individual y and a situation s7 such that s7
is a minimal situation such that s7 a s6 and y is man in s7, such that

there is a situation s9 such that s9 a s6 and s9 is a minimal situation

such that s7 a s9 and there is an individual x and a situation s2 such

that s2 is a minimal situation such that s2 a s9 and x is a donkey in s2,
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such that there is a situation s3 such that s3 a s9 and s3 is a minimal

situation such that s2 a s3 and y owns x in s3)

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by lC)

¼ [lphs; ti: lqhs; ti: ls1: for every minimal situation s4 such that s4 a s1
and pðs4Þ ¼ 1, there is a situation s5 such that s5 a s1 and s5 is a

minimal situation such that s4 a s5 and qðs5Þ ¼ 1] (ls6: there is an

individual y and a situation s7 such that s7 is a minimal situation

such that s7 a s6 and y is man in s7, such that there is a situation s9
such that s9 a s6 and s9 is a minimal situation such that s7 a s9 and

there is an individual x and a situation s2 such that s2 is a minimal

situation such that s2 a s9 and x is a donkey in s2, such that there is a

situation s3 such that s3 a s9 and s3 is a minimal situation such that

s2 a s3 and y owns x in s3)

(ls8: ix x is a man in s8 beats in s8 ix x is a donkey in s8) (by Lex)

¼ ls1: for every minimal situation s4 such that

s4 a s1 and there is an individual y and a situation s7 such

that s7 is a minimal situation such that s7 a s4 and y is man

in s7, such that there is a situation s9 such that s9 a s4 and s9
is a minimal situation such that s7 a s9 and there is an

individual x and a situation s2 such that s2 is a minimal

situation such that s2 a s9 and x is a donkey in s2, such that

there is a situation s3 such that s3 a s9 and s3 is a minimal

situation such that s2 a s3 and y owns x in s3,

there is a situation s5 such that

s5 a s1 and s5 is a minimal situation such that s4 a s5 and

ix x is a man in s5 beats in s5 ix x is a donkey in s5 (by lC)

B.2 A Relative-Clause Donkey Sentence

There follows a calculation establishing the truth conditions for a donkey

sentence containing a QP and relative clause. See section 2.3.2.

7[[every [man [who [l6 [[a donkey] [l2 [t6 owns t2]]]]]]] [beats [it

donkey]]]8j

¼ 7every8j (7[man [who [l6 [[a donkey] [l2 [t6 owns t2]]]]]]8
j)

(7beats8j(7it8j (7donkey8j))) (by FA)

¼ 7every8j (7[man [who [l6 [[a donkey] [l2 [t6 owns t2]]]]]]8
j)

([lu1: lu2: ls8: u2ðs8Þ beats in s8 u1ðs8Þ]
([lfhhs; ei;hs; tii: ls7 : b!x f ðls9:xÞðs7Þ ¼ 1: ix f ðls9:xÞðs7Þ ¼ 1]

(lu3: ls6: u3ðs6Þ is a donkey in s6))) (by Lex)
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¼ 7every8j (7[man [who [l6 [[a donkey] [l2 [t6 owns t2]]]]]]8
j)

([lu1: lu2: ls8: u2ðs8Þ beats in s8 u1ðs8Þ]
(ls7 : b!x x is a donkey in s7: ix x is a donkey in s7)) (by lC)

¼ 7every8j (7[man [who [l6 [[a donkey] [l2 [t6 owns t2]]]]]]8
j)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by lC)

¼ 7every8j (lu1: ls7: 7man8jðu1Þðs7Þ ¼ 1 and

7[who [l6 [[a donkey] [l2 [t6 owns t2]]]]]8
jðu1Þðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by PM)

¼ 7every8j (lu1: ls7: ½lu3: ls3:u3ðs3Þ is man in s3�ðu1Þðs7Þ ¼ 1 and

7[who [l6 [[a donkey] [l2 [t6 owns t2]]]]]8
jðu1Þðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by Lex)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

7[who [l6 [[a donkey] [l2 [t6 owns t2]]]]]8
jðu1Þðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by lC)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

7[l6 [[a donkey] [l2 [t6 owns t2]]]]8
jðu1Þðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by Lex)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

lu6: 7[[a donkey] [l2 [t6 owns t2]]]8
½6!u6�ðu1Þðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by PA)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

7[[a donkey] [l2 [t6 owns t2]]]8
½6!u1�ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by lC)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

[7a8½6!u1�(7donkey8½6!u1�)(7l2 [t6 owns t2]8
½6!u1�)]ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by FA)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

[7a8½6!u1�(7donkey8½6!u1�)(lu4: 7t6 owns t28
6!u1
2!u4

h i
)]ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by PA)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

[7a8½6!u1�(7donkey8½6!u1�)

(lu4: 7owns8
6!u1
2!u4

h i
(7t28

6!u1
2!u4

h i
)(7t68

6!u1
2!u4

h i
))]ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by FA)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

[7a8½6!u1�(7donkey8½6!u1�)

(lu4: 7owns8
6!u1
2!u4

h i
(u4)(u1))]ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by TR)
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¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

[7a8½6!u1�(7donkey8½6!u1�)

(lu4: [lu5: lu6: ls9: u6ðs9Þ owns u5ðs9Þ in s9](u4)(u1))]ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by Lex)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

[7a8½6!u1�(7donkey8½6!u1�)

(lu4: ls9: u1ðs9Þ owns u4ðs9Þ in s9)]ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by lC)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and

[[lfhhs; ei;hs; tii: lghhs; ei;hs; tii: ls1: there is an individual x and a

situation s2 such that s2 is a minimal situation such that s2 a s1 and

f ðls5:xÞðs2Þ ¼ 1, such that there is a situation s3 such that s3 a s1 and

s3 is a minimal situation such that s2 a s3 and gðls5:xÞðs3Þ ¼ 1]

(lu3: ls6: u3ðs6Þ is a donkey in s6) (lu4: ls9: u1ðs9Þ owns u4ðs9Þ in s9)]

ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by Lex)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and [ls1: there is an individual

x and a situation s2 such that s2 is a minimal situation such that

s2 a s1 and x is a donkey in s2, such that there is a situation s3 such

that s3 a s1 and s3 is a minimal situation such that s2 a s3 and u1ðs3Þ
owns x in s3]ðs7Þ ¼ 1)

(lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by lC)

¼ 7every8j (lu1: ls7: u1ðs7Þ is a man in s7 and there is an individual x

and a situation s2 such that s2 is a minimal situation such that s2 a s7
and x is a donkey in s2, such that there is a situation s3 such that

s3 a s7 and s3 is a minimal situation such that s2 a s3 and u1ðs3Þ owns
x in s3) (lu2: ls8: u2ðs8Þ beats in s8 ix x is a donkey in s8) (by lC)

¼ [lfhhs; ei;hs; tii: lghhs; ei;hs; tii: ls4: for every individual y: for every

minimal situation s5 such that s5 a s4 and f ðls1:yÞðs5Þ ¼ 1, there is a

situation s6 such that s6 a s4 and s6 is a minimal situation such that

s5 a s6 and gðls1:yÞðs6Þ ¼ 1] (lu1: ls7: u1ðs7Þ is a man in s7 and there

is an individual x and a situation s2 such that s2 is a minimal situation

such that s2 a s7 and x is a donkey in s2, such that there is a situation

s3 such that s3 a s7 and s3 is a minimal situation such that s2 a s3 and

u1ðs3Þ owns x in s3)

(lu2: ls8: u2ðs8Þ beats in s8 iz z is a donkey in s8) (by Lex)

¼ ls4: for every individual y: for every minimal situation s5 such that

s5 a s4 and [lu1: ls7: u1ðs7Þ is a man in s7 and there is an individual x

and a situation s2 such that s2 is a minimal situation such that s2 a s7
and x is a donkey in s2, such that there is a situation s3 such that
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s3 a s7 and s3 is a minimal situation such that s2 a s3 and u1ðs3Þ owns
x in s3]ðls1:yÞðs5Þ ¼ 1, there is a situation s6 such that s6 a s4 and s6
is a minimal situation such that s5 a s6 and [lu2: ls8: u2ðs8Þ beats in
s8 iz z is a donkey in s8]ðls1:yÞðs6Þ ¼ 1 (by lC)

¼ ls4: for every individual y:

for every minimal situation s5 such that

s5 a s4 and y is a man in s5 and there is an individual x and

a situation s2 such that s2 is a minimal situation such that

s2 a s5 and x is a donkey in s2, such that there is a situation

s3 such that s3 a s5 and s3 is a minimal situation such that

s2 a s3 and y owns x in s3,

there is a situation s6 such that

s6 a s4 and s6 is a minimal situation such that s5 a s6 and y

beats in s6 iz z is a donkey in s6 (by lC)
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